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PREFATORY REMARIK

From the Lithuanian legal standpoint, the Decommissioning of Ignalina
Nuclear Power Plant is to be considered as an economical activity for which
an EIA process is to be performed in agreement with the relevant national
Law.

This requires:
- timely information of the Public;
- successively, an EIA Programme and an EIA Report to be produced and
approved.

To avoid confusion with usual EIA terminology (i.e. EU Guidelines), the
reader should keep in mind that:

- present EIA Programme is to be considered as the “Scoping Study” for
the decommissioning project and as such it identifies the issues to be
tackled in the EIA Report, develops the structure of the EIA Report and
already prepares some material to be used in the EIA Report;

- the EIA Report is to be considered as the “EIA Statement” to be written
so as to provide the detailed analysis of the likely changes in the natural
and man-made environment as a consequence of the decommissioning
of Ignalina NPP
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I Part. KI1A Data and Results

Executive Summary

Ignalina NPP (INPP) decommissioning is to be considered as an economical activity for which
performing an overall Environmental Impact Assessment (EIA) process is mandatory.

To comply with this requirement, and according the Lithuanian legislation, an EIA Programme
and an EIA Report must be successively prepared and approved for projects for which an EIA is
mandatory.

In the present case, the INPP decommissioning is split in several Decommissioning Projects
(DPs). Each of these DPs is a process containing a scope, an identification of activities, an
analysis of these activities that serve as input for programming activities, studying their safety
related aspects and assessing their environmental impacts. Consequently, there is an EIA Report
for cach Decommissioning Project.

The EIA Programme identifies which issues should be addressed during the overall EIA process
and adequately documented in detail in the EIA Report of each DP. It defines also the content of
the necessary EIA Report.

The EIA Programme describes the INPP existing environment in a manner as this will be the
bascline against which the environmental conseguences of the decommissioning of INPP will be
evaluated further in the EIA Reports.

In the EIA Programme, the decommissioning process is outlined in its main features focusing on
environmental i nterfacing aspects; the reader is invited to refer to the d ocument “ INPP Final
Decommissioning Plan™ for further detailed information.

The EIA Programme covers the overall decommissioning process and forms the scoping
assessment for EIA Reports of each main decommissioning phase as described in the Final
Decommissioning Plan (FDP). Hence, it covers only buildings and installations to be
decommissioned.

The present EIAP does not cover facilities to be erected that result from the implementation of
the INPP D ecommissioning ( such as new energy production plants, new w aste treatment and
storage facilitics to be erected), that are subject to their own EIA processes. However the present
FIAP can scrve as reference for these new projects, in their specific EIAs.

The main alternatives considered for the dismantling of INPP were Immediate Dismantling
strategy and Deferred Dismantling strategy with 35 years of associated Safe Enclosure operation
phase. During the comparison of those possible dismantling alternatives, EIA considerations did
not come up with definitive arguments in favour or against one alternative or the other.

Having balanced the technical, financial, economical, social, political and environmental
concerns of importance for INPP decommissioning (at local, regional and national levels), the
Government of the Lithuanian Republic officially adopted the Immediate Dismantling strategy
for INPP Unit 1 in November 2002,

ALVED/BAQOGI
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Irrespective to the dismantling strategy, the most important aspects of INPP decommissioning
can be summarized as follows:

6.

INPP final shutdown will have socio-economic impacts at local and regional level due to
dismissal of INPP employees from operational and maintenance activities. This will be
partly balanced by the manpower needs linked to the performance of the decommissioning
activities. Those aspects are out of the reach of INPP and its DPMU and are addressed
separately by the concerned Lithuanian Authorities (among others the Ministry of
Economy).

INPP final shutdown will require replacement of INPP electricity production capacity by
possible new to be build organic fuel-fired plants. Associated environmental impacts are
nottobe covered by the INPP decommissioning ETA process but will be addressed by
specific EIA processes related to the activities subject to licences, once the ways and
means for alternative electricity production capacity will be decided and impiemented.

INPP final shutdown will lead to ceasing the thermal heat discharges to the lake Drukshiai
used as heat-sink for INPP. The functional and structural changes in lake Drukshiai biota
are caused by thermal releases from INPP and chemical pollution, which main sources are
waste waters of INPP and municipal sewerage, that are returned to Drukshiai lake, after
being processed at the general houschold sewage water cleaning system (the former
Skripki lake). After INPP Units final shutdown, the discharges of municipal sewerage will
not change significantly (considering a status quo in the Visaginas population).

INPP Units staged shutdown will require securing availability of steam and hot water for
both INPP decommissioning and Visaginas town needs. The new Heat Only Botler (HOB)
and Steam Boilers (SB) Stations o be implemented {which will be complemented by the
renovated existing Heat Only Boilers) will contribute to the atmospheric pollution. The
new HOB and SB plants will be constructed in strict compliance with the EU Council
Directive 2001/80/EU of October 2001 related to the reduction of certain air polluting
emissions from large combustion plants. Those plants were subject to an EIA Screening
that concluded that environmental impact assessments of the proposed economic activities
are not obligatory.

INPP decommissioning activities that will be realized in the contaminated areas of the
installations are to be performed in tight enclosures kept under negative pressure with well
identified and conirolled outputs for dismantling waste streams, for sewages and exhaust
air. It is expected that the radiological environmental impacts of INPP decommissioning
activities will be contained to lower values than those relevant during operation of the
Units.

Presently existing waste treatment and storage facilities that are intended for continued use
along the INPP d ecommissioning are dully authorized. F or waste treatment and storage
facilities to be erected, specific EIA Programmes and Reports developed within relevant
projects shall cover their environmental impacts; they will take into account pertinent
elements of the present EIA Programme. The relevant inputs to the decommissioning EIA
process will be taken into account.

Non-radiological environment impacts of INPP decommissioning activities will have also
to be carefully analysed as they will lead to intensive dust, noise, waste production and
reguire massive material transportation and storage.

AT /ED/BA/GGO)
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The exhaustive and detailed Environmental Tmpact analysis of INPP final shutdown and
dismantling and the associated findings will be provided in their respective EIA Report. The EIA
Reports will also identify the measures required to prevent, minimise or mitigate the negative
consequences of the decommissioning activities and to maximise associated positive aspects.
The effects of those measures will be taken into account when assessing the residual impacts
(those remaining even after the mitigation measures), which in their turp shall be demonstrated
as being sustainable, in compliance with Lithuanian regulatory requirements and the ALARA-
principte (As Low As Reasonably Achievable).
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1 Introduction

The Seimas of the Republic of Lithuania approved the National Energy Strategy on 5 October
1999 (to be reviewed in 2004). One of the main elements of the National Energy Strategy is the
plan for the decommissioning of Ignalina NPP.

In the Lithuanian Environmental Impact Assessment (EIA) process, the EIA Programme 1s the
scoping phase during which are identified environmental impacts that are most likely to be
significant and therefore require investigation during the EIA study (the result of which being an
EIA Report).

The EIA Programme is aimed at identifying the main issues and those issues perceived as being
of importance in the cyes of the participants of the EIA process : the scope of the EIA is
established during the preparation and ratification of the EIA Programme. An EIA report shall
be established for each major stage of the INPP Decommissioning, as described in detail in the
Final Decommissioning Plan (FDP, sec Chapter 5). in the present case, the INPP
decommissioning is split in several Decommissioning Projects (DPs).  Each of these DPs is a
process containing a scope, an identification of activities, an analysis of these activities that serve
as input for programming activitics, studying their safety related aspects and assessing their
environmental impacts. The provisional schedule of projects is presented in Figure 1-1.

The organisation of the different DPs has been approved by VATESTin early 2004,

This FIA Programme was agreed to be considered together with (and integrated in) the INPP
Final Decommissioning Plan. It is related only to divect INPP Units 1&2 decommissioning
activities (such as defuclling, dismantiing, decontamination, decommissioning waste
management, etc.).

In support to the pre-decommissioning and decommissioning activities, several new installations
will be implemented: radioactive waste retrieval, conditioning and interim storage; interim spent
fuel storage, new heat and steam plants. Separate EIA Programmes and Reports will be prepared
for these new installations within relevant projects, taking into account the present EIA
Programme.

In short, the Project to be considered in the present EIA Programme (= the scope of the EIAP)
covers mainly the decommissioning activitics of INPP Units 1 & 2. A link is made with
supporting activities. The EJA Programme defines the scope of the EIA Reports.

AT EDR/BA/GR0]
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Figure 1-1. The INPP Decommissioning Licensing Strategy and Schedule
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Legend of Figure 1-1

Licenses:

UI1RFS = Reactor Final Shutdown of Unit 1

U1 Xd Operation = INPP Unit 1 Extended Operation License

U2RFS = Reactor Final Shutdown of Unit 2

U2 Xd Operation = INPP Unit 2 Extended Operation License
U1 Decom = INPP Unit 1 Decommissioning License
Site Decom = INPP Site Decommissioning License

Authorizations to be given under the licenses:

Under the INPP Unit 1 (U1) Extended Operation License:
1: D&D Project 1: Dismantling activities in the turbine hall G1
2: D&D Project 2: Dismantling activities, in the reactor building Al and in
buildings V1 and 117/1, allowed while fuel is still present in the reactor
3: D&D Project 3: Decommissioning activities, in the reactor building Al and in

building B1, allowed while fuel is still present in the pools of Unit 1

Under the INPP Unit 2 (U2) Extended Operation License:

]: D&D Project 1: Dismantling activities in the turbine hall G2
2: D&D Project 2: Dismantling activities, in the reactor building A2 and in

buildings V2 and 117/2, allowed while fuel is still present in the reactor

3: D&D Project 3: Decommissioning activities, in the reactor building A2 and in
building B2, allowed while fuel is still present in the pools of Unit 2

Under the INPP Unit 1 Decommissioning License:

A1.1/ED/B4/0001
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4: D&D Project 4: Decommissioning activities m Buildings Al, Bl, V1 (reactor
excluded)
5: D&D Project 5: Dismantling of the Unit 1 reactor activated components

Under the INPP Site Decommissioning License:
4: D&D Project 4: Decommissioning activities in Buildings A2, B2, V2 (reactor
excluded)
5: D&D Project 5: Dismantling of the Unit 2 reactor activated components
6: D&D Project 6: Dismantling activities in buildings D0, D1, D2, in the
remaining buildings on the site, and removal of the Units 1 and 2 stacks
7: D&D Project 7: INPP Buildings conventional demolition, for which VATEST is
no longer the competent administration, it becomes the Ministry of Environment

Standard methods are typically used to help in the identification of impacts (scoping) during EIA
process. Having identified the scope of the EIA Reports and potential impacts of the Project, the
various impacts to be investigated will be predicted in detail during EIA Report preparation, in
terms of their deviation from baseline conditions, and then assessed. Individual, direct and
indirect impacts to be assessed can be of different intensity, cover regions of various sizes, and
last for different periods of time. These criteria will therefore be taken into account, as well as
the extent -local, regional, national, international- the environmental impacts will be significant.
According to these considerations, various arcas should be chosen for various aspects of
analysis. Territories of investigation are proposed in the Chapter 5 of the present EIAP.

In assessing the importance of impacts, comparison with environmental standards and / or (when
no applicable standards exist) appropriate reference limit values will be made where impacts can
be quantified {example: rcleases of radioactive liquid and radioactive effluents, doses to the
eritical members of the public). For more subjective impacts (e.g. landscape impacts) qualitative
assessments can be undertaken.

The central clement of NPP decommissioning is made up of the activities of defuelling,
dismantling, decontamination and restoration. One result of these activities is the production of
wastes of various types, including radioactive wastes. The environmental impacts of the
dismantling option, and the particular methods and techniques selected for any particular project
will be partly determined by the possibilities for management of these wastes.

The EIA Report that will assess in detail the impacts generated by the dismantling will be
considered together with (and integrated in) the INPP Decommissioning Project. The EIA
Report provides information on the likely environmental consequences of the proposed project
and mitigation measures that can be implemented in order to decrease or cease environmental
consequences, with a view to informing the overall decision-making process. The EIA process
provides a tool for the discussion of alternatives and for communication and consultation with
the public. Because the results of the EIA process may play a role in defining and modifying the
proposed development it becomes an essential part of the overall INPP Decommissioning. The
EIA concerns are therefore incorporated into the overall project from the initial stage of
conceptual design, not as a subsequent exercise to be superimposed on it.

The early stages of the EIA process require cfforts to be made to identify and involve the key
stakeholders, including the general public. A fundamental requirement is that the outcomes from
the EIA process are applied to the ongoing design activity, ¢.g. so that stakeholder views and
concerns expressed during the preliminary stages can be taken into account by project designers.
The nature of public involvement will be a dialogue, i.e. a two-way flow of information, with the
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overall objective of developing and implementing a decommissioning that carries broad public
support.

The characteristics of the main environmental componenis in the area of the INPP site
(Economic Activities, Fauna and Flora (and Biodiversity), Soil, Geology, Geography and
Demographics, Air Quality, Hydrology, Climate, Landscape, Material Assets and Cultural
Heritage, Waste Management, Infrastructure, etc) are presented in Chapter 3.

Purposes and needs related to INPP decommissioning, main technical and operational
characteristics of the INPP decommissioning pertaining to the environmental impact issues are
analysed in the Chapter 4.

Evaluation of decommissioning alternatives from the environmental impact point of view is
presented in the Chapter 5. This Chapter o utlines the p otential Environmental Impacts of the
Decommissioning. The elements of the Decommissioning, which will generate impacts, the
areas of the environment (including socio-economic areas to some extent), which may be
affected, and the nature and likely extent of these impacts are described there. The detailed
assessment of particular potential Environmental Impacts will need to describe fully the
methodologies employed together with the assumptions and uncertainties included within the
assessments, This will be done in the EIA Reports.

Radiological Environmental Impact is analysed in the Chapter 0. Key environmental criteria,
impact prediction and assessment methods, evaluations of possible accidents/major accidents and
extreme cases (possible forecast of accidents, accident elimination plans, etc.), radiological
exposure of the critical members' of the public, solid waste production, characteristics and
conditioning techniques with respect to the final disposal, radiological consequences for the
critical members of the public of the postulated incidents/accidents as well as impact
minimization and mitigation measures are presented in this Chapter.

Non Radiological Environmental Impact is analysed in the Chapter 7. It includes thermal
releases from the plant, non radicactive liquid waste release including toxic and harmful waste,
non radioactive waste released to atmosphere, production of solid waste, emission of noise
related to the decommissioning activities, possible transboundary aspects, occupational hazards
and industrial safety, visual impact of INPP decommissioning on the buildings to be maintained,
to be demolished and to be erected and other non radioactive environmental impacts.

Impact minimization and mitigation measures are analysed in the Chapter 8. Although these
measures, and others that might be specified for a particular project, will be incorporated into the
Ignalina NPP Decommissioning Project, they wiil also be defined in the EIA Report to a degree
of detail sufficient to demonstrate not only that attempts have been made to carry them out but
also that further improvements would not be justified.

Chapter 9 describes the environment monitoring programme to be implemented during the
different phases of the INPP decommissioning.

' A critical group of the public is & group of members of the public which is reasonably homogenous willh respect to
its exposure for a given radiation source and given exposure pathway and is typical of individuals receiving the
highest effective dose or equivalens dose (as applicable) by the given exposure pathway from given source.
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2 EIA Legislation and Participants

2.1 Information about the Client and the Developer of EIA Programme

The Client (organizer) of the proposed economical activity is:

Organisation: State Enterprise Ignalina Nuclear Power Plant
Address: Ignalina NPP, LT-4761, Visaginas, Lithuania
Contact person: Mr. Saulius Urbonavicius

Telephone: +37038624466

Fax: +37038624387

E-mail: us(@mail.iae.lt

The Provider of the EIA Programme is:

Institution: INPP-DPMU

Address: Ignalina NPP, LT-4761, Visaginas, Lithuania
Contact person: Mr. Mike Tyrrell

Telephone: +37061006427

Fax: +37038624387

E-mail: mike.tyrrell@mail.iae.lt

2.2  Applicable Lithuanian Legal Framework, the Applicable Standards
and International Conventions

The INPP d ecommissioning E nvironmental Impact A ssessment process will be carried out in
accordance with Lithuanian legal framework as stated in “Law on Environmental Impact
Assessment of the Proposed Economical Activities of Republic of Lithuania” [1] and in the
corresponding regulatory documents [2, 3, 4, 5, 6]. The listed regulatory documents are in line
with EIA regulations in the European Union, i.e. [7, 8], and with the European Commission
guidelines [9].

Because INPP is located close to state borders of the Republic of Latvia and the Republic of
Belarus, Transboundary Conventions [10] will be taken into account.

The following figure summarizes the general EIA programming process.
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Figure 2-1. EIA program ratification procedure

Justified require-
ments for amendment or

EIA program ratification procedures

Organizer (developer) of the proposed
“ economic activity or the preparer of EIA
documents

Amended program
Prepared program prog

corrections of the program

Relevant EIA parties "
Conclusions of the EIA parties (10/ 5 w.d.)

Organizer (developer) of the proposed
economic activity or the preparer of EIA
documents

Program and conclusions of all relevant EIA parties

'

Competent authority

Ratified program (10 w.d.)

Organizer (developer) of the proposed
economic activity or the preparer of EIA
documents

The EIA Programme addresses the following elements:

the determination of the contents of the EIA report, its scope and the topics
that are investigated in it

the main alternatives studied and an indication of their choice (BAT
oriented);

a description of the technical characteristics, technological process and
materials planned to be used, as well as needed amount of natural resources
and land use (during the construction and operation phases),

a description of expected pollutants; a description of production, usage and
processing of waste and other substances; a description of the components
of the environment likely to be affected by the proposed economic activity;
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a_short description of the likely environmental effects of the proposed
economic activity taking into account potential interaction with other
economic activities and making sure that only significant environmental
impacts will be extensively investigated the report and that the report will
include all information that is required to make a justified decision if the
proposed economic activity by virtue of its nature and environmental
impacts, may be carried out in the chosen site;

a description of measures_cnvisaged to avoid, reduce _or offset negative
environmental effects or to alleviate their consequences, as well as
alternatives in the early stage of the planning of the economic activity;

the identification of possible emergencies (accidents) and accident-
avoidance and emergency measures;

the methods that will be used to predict and assess the effects on the
environment, to determine their significance and for their assessment;

a plan to facilitate further procedures of project preparation and planning
that shall be performed by the organizer (developer} of the proposed
economic activity and to ensure that the relevant parties of the
environmental impact assessment can participate in the process and provide
their conclusions in proper time.

As such, the EIA Programme phase is essentiaily a Scoping process, which aims at:

s Identifying the most likely significant environmental impacts

e Jdentifying the most important issues for the participants in the EIA process
(including the public)

e Determining the environmental impacts, viable alternatives and mitigation
measures to be further analysed in the EIA Report

e Specifying the impact prediction and assessment methods, realistic boundaries for
the assessment and key environmental criteria to be addressed

Once the EIAP is approved, the developer may launch the EIA Report process, which is :

e Made in accordance with the Programme
e ‘That contains:
An exhaustive examination of all the issues provided for in the Programme
-~ An analysis of the alternatives examined in the Programme
~ A plan for environmental monitoring
- A summary

e To be amended according justified proposals made during a public hearing

ALV ED/BAIGHG
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In the present case, the INPP decommissioning is split into several Decommissioning Projects
(DPs). Each of these DPs is a process containing a scope, an identification of activities to be
carried out, an analysis of these activities that serve as inpuf for their programming, the study of
their safety refated aspects and assessing their environmental impacts. Therefore it is proposed
to draft an EIA Report for each DP, as the environmental assessment must be based on
reliable and d etailed i nformation on the d ecommissioning project that will be available along
with the progress in the INPP decommissioning. Each subsequent EIA Report shall take into
account the results of the previous one, so that a “building up” EIA Report is created and
maintained, with an up-to-date assessment of environmental impacts of the on-going
decommissioning. By doing so, mitigation measures are more specific and adapted to the
evolution of the Project, than in a single, general EIA for the whole INPP Decommissioning.

For further information on the overall planning and the sequence of the DPs, see the Final
Decommissioning Plan (FDP).

2.3 The Participants of the EIA Drafting and Acceptance Process

The following organisations and individuals will be included in the EIA drafting and acceptance
process:

State Enterprise Ignalina Nuclear Power Plant;

INPP-DPMU;

Ministry of the Environment;

VATESI;

Ministry of Health Protection;

Lithuanman Fire and Rescue Seirvice;

Utena Regional Environmental Protection Departiment of the Environment Ministry;
Heritage protection department;

Utena county administration;

Visaginas municipal administration,

EBRD?;

The public’.

e @ ® e g

e B @

@

e 2 2

2.4  TFunctions and Responsibilities of the Different Ovxganizations Involved
in the NPP Operation and Decommissioning

a)  INPP, as plant owner and legaily in charge for the decommissioning, takes responsibility
for the preparation of the EIA Programme and the EIA Reports, respectively. INPP
submits both, the Programme and the Reports to the relevant parties for review and to the
competent authority for ratification.

b)  INPP-DPMU, as the developer of the EIA Programme and EIA Reports, 1dentifies,
characterises and assesses the potential environmental impacts of INPP decommissioning;

* EBRD was involved at the beginning of the INPP d ecommissioning EIA process when defining the
table of conient of EIA Programme and EIA Reports. Further invoivement of EBRD will be at EIA
Report stage by reviewing the document and making it electronically available on their website and by
paper copy al FBRD premises in London and Vilnius.
* The public consultation process is described in scction 2.5 hereafier. In addition, once the EIA
Programme will be approved, the Ministry of Environment wili ensure the required:

s Publicity amoeng the interested parties (local residents, NGO's, trade Unions, ...);

e Transboundary contacts with neighbouring countries Latvia and Bielorussia.
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¢)  The Lithuanian Ministry of Environment, as a competent authority, co-ordinates the EIA
process and ratifies the EIA Programme and EIA Reports. It also examines the pleas of the
public and conclusions issued by other relevant parties regarding the EIA Programme and
the EIA Reports and accordingly issues a justified decision about the performance of the
proposed economic activity;

d)  VATESI the Lithuanian M inistry o f Health P rotection, the Lithuanian Fire and R escue
Service, Utena Regional Environmental Protection Department of the Environment
Ministry, Utena county administration, Heritage protection department, the Ignalina
regional and the Visaginas municipal administrations, as relevant parties of the EIA with
respect fo their competence, examine the EIA documents and provide conclusions
regarding the EIA Programme and the EIA Reports;

¢)  EBRD, as manager of [IDSF, will supervise the compliance of the EIA Process with the
valid EU regulations;

f)  Scientific Institutes are consulted to give advise on the EIA Programme and subsequent
EIA Reports;

g)  The public may provide substantiated comments and proposals regarding the potential
environmental impacts of a proposed activity in accordance with the order stated in [5].

2.5  Public Consultation Process

The framework of public participation in EIA process is given in [5].

INPP, as responsible provider of the EIA documents, has informed the public by announcing
information about the upcoming EIA on decommissioning in the national press and in the

regional press of Visaginas, lgnalina and Zarasal it June 2002. No comments were received
following this information of the public. See Part 1T of this EIA Programme.

After finalisation of the EIA Report, INPP will organise a public meeting and will invite the
public through national and local press no later than 10 working days before the
public meeting is planned to be commenced. INPP will register proposals of the public that are
received in written form before or during this meeting, by using the form provided in [5].
Following this the preparer of the EIA documents will evaluate the public proposals using the
form provided in [5] and will amend the EIA Report taking into account all reasonable and
justified public proposals.
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2.6

6.

9.

10.
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Ministry of Environment and subordinate institutions. Ministry of Environment, August 7,
2000, No. 333;

Guidelines on the quality control of the Environmental Impact Assessment of the proposed
economic activity, Ministry of Environment, July 17, 2000, No. 305;

The order of informing the public and public participation in the process of Environmental
Impact Assessment, Ministry of Environment, July 10, 2000, No. 277,

List of the Main Legal Acts Regulating Nuclear Power Safety in the Republic of Lithuania,
VD-VP-01-2001;

Study on the Current Regulatory Status in the EU Member States and Applicant Countries
concerning EIA for decommissioning of Nuclear Installations. Dratt Final Report — Vol.2
Appendix 1-Guidelines for Undertaking an EIA of Proposals to Decommissioning a
Nuctear Power Plant — EC Contract B4 — 3040/99/MAR/C2;

Commission Recommendation on the application of Article 37 of the Euratom Treaty (ot 6
Dec, 1999} Annex 2;

Environmental Impact Assessment for the Decommissioning of Nuclear Installations. Final
Report — Vol.2. Guidance for Undertaking an EIA of Proposals to Decommissioning a
Nuclear Power Plant — EC Contract B4 — 3040/99/MAR/C2;

Convention on Environmental Impact Assessment in a Transboundary Context (ESPOO,
1991).
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3 The Environmental baseline around the Ignalina NPP

3.1 Introduction
This chapter describes the characteristics of the environment in the arca of the Ignalina NPP site.

“Environment” is considered in an EIA process as being “Geography and Demographics,
Economic Activities, Climate, Hydrology, Fauna and Flora (and Biodiversity), Soil, Geology,
Air Quality, Landscape, Material Assets and Cultural Heritage, Waste Management,
Infrastructure™.

The description of the environmental baseline must describe the environment as it exists prior to
performance of the decommissioning project in sufficient detail for it to serve as a basis for
assessment of the project’s potential impacts [1]. The environment territory to be considered for
description and impact assessment is the area of influence of the INPP Decommissioning
activities. Therefore the territories to be considered are mainly located around the INPP, their
extent being in function of the range of significant effects (air, water poliution, visual impact,
radiological influence, etc.): in fact, one must consider a specific territory of asscssment for each
component of the environment.

This description is aimed at determining, in function of the environmental aspects of the project,
which territory the EIA should cover and which environmental impacts have to be further
investigated in the EIA Reports. In this perspective, the “existing environment” relates to the
environmental bascline as it results from activities in the region up to 2003. One should bare in
mind that the purpose of an EIA for a project covers foresecable impacts from the project. It
usually does not cover environmental impacts of past activities {except for licence renewal} or
activities that do not relate fo the present decommissioning project.

The Ignalina Nuctear Power Plant was built in the late seventies, and operates since 1983 (Umnit
1) and 1987 (Unit 2).

The site of the nuclear power plant covers an arca of about 2644 ha. The buildings take up about
22 ha. The Ignalina NPP possesses two similar units of RBMK-1500 reactors. The main
buildings of the plant are situated about 400-500 m from the banks of lake Drukshiai.

The FIA Report(s) shall focus on the environmental baseline on which the project considered
presents potential significant impacts, on the basis of existing information and data that can be
gathered without excessive costs or delays. The table of contents of the EIA Report will follow
the EIAP table of contents and can be adapied if considered necessary (e.g. as described in [1]).

3.2  Geography and Demography

The Ignalina NPP is tocated in the north-castern part of Lithuania, close to the borders of Belarus
and Latvia. The plant is built on the southern shores of lake Drukshiai, 39 km from the town of
lgnalina (see Figure 3-1).
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Figure 3-1. Location of the Ignalina NPP (wide scale)
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Following lakes and rivers are in the vicinity of the Ignalina NPP:
® lake Visaginas,
@ lake Drukshiai,

® take Apvardai and lake Alksnas, located respectively 8 kim and 13 km to the south from the
Ignalina NPP,

® lake Dysnai and lake Smalvas, located respectively 16 km to the south and 11 km to the
west from the plant,

e river Daugava passcs 30 km to the north of the Ignalina NPP.

Visaginas was part of the Ignalina district. Since 1995 the town of Visaginas is a separate self-
governing unit (since 2003 : with expanded territory of 49.5 km?®). The construction of the
nuclear power plant has had a big impact on the demography in this region. In 1979 the total
population of the Ignalina district was 37,800, then in 1989 it rose to 59,700, while the
population in the countryside decreased from 21,600 to 18,200 [2].

The main cause of the increase of population in Ignalina district was the migration to Visaginas.

The plant is located in an area free of activitics in a radius of 3 k. The closest inhabitants are
located at about 3.5 km south-west from the site.

and forests = about 30%.
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Studies were carried out on the social evolution of the region and the socio-economic
consequences of the INPP Decommissioning [see for example 3, 4].

The EIA Report(s) shall summarize the geographical context and the historical evolution of
demography linked to the INPP and subsidiary activities that can be affected by the

decommissioning.

3.3 Social and economic issues

3.3.1 Population distribution

The distribution of population is important for nuclear activities, as potential radiological
impacts may affect wide areas.

The nearest major cities to the plant are Vilnius at 130 km with about 550,000 inhabitants, and
Daugavpils in Latvia at 30 km away with 126,000 inhabitants. The city of Visaginas, about
30,000 inhabitants and residence of the Ignalina nuclear power plant personnel, is located at 6
km from the plant (see Figure 3-2).

Figure 3-2. Location of the Ignalina NPP (local scale)
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The main information about the population distribution in the region of 30 km is presented in
Figure 3-3 and Figure 3-4 [5].
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Figure 3-3. Population distribution (thousands)

Direction of Amount of
segment N NE E SE S SW W | NW inhabitants
in the in the
Radius ring circle
of circle
30 km 38.9 0.8 8.8 1.4 1.8 2.4 2.3 0.9 57.3 135.9
25 km 1.4 I.1 2.5 2.6 4.7 1.6 i.4 8.7 24.0 78.6
20 km 0.5 0.4 1.4 1.3 1.3 2.9 (.9 0.7 9.4 54.6
15 km 0.6 0.8 1.0 0.9 0.9 1.3 (.4 1.0 6.9 452
10 km 0.5 0.6 0.7 0.5 1.0 0.5 34.0 0.3 38.1 38.3
5 km - - - - 0.4 - - 0.1 0.2 0.2
3 km - - - - - - - - - -
Amount of
mhabitants in | 41.9 3.7 14.4 6.7 g.8 8.7 39 1.7 Total 1359
the
segment

About 38 thousands of inhabitants of Daugavpils (Laivia) have to be included mio the 30 km
radius zone because 30% of territory of Daugavpils stretch at a distance from 27 to 30 km from
INPP (Fig. 3.3). Within the 30 km radius the density of population is about 48 people/kn”. This
is lower than the nominal density of population of 56.7 10(30p§<:/1x:m2 in Lithuania. In fact,
population density in the INPP region 1s one of the lowest in Lithuania.

Apart the city of Visaginas itself, made essentially of multi-level buildings, there are some small
villages in the vicinity of the plant, such as Macyonis and VySniava.

Within the sanitary protected zone (established for emergency planning purposes, R = 3 km)
there are neither farmsteads nor inhabitants.
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Figure 3-4. Population distribution in 5, 10, 15, 20, 25 and 30 km zones [3]
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3.3.2 Social aspects linked to the INPP

Ignalina NPP region encompasses the territories of three local governments: that of the town of
Visaginas, as well as the territories of Ignalina and Zarasai districts. The region under
consideration forms a part of Utena County. This is the territory within the protection zone of
Ignalina Nuclear Power Plant {data of 2003):

e the municipality of Visaginas — 59 square kilometres, 30 thousand inhabitants
e the Ignalina district — 1 496 square kilometres, 23 thousand inhabitants

o theZarasai district — 1 334 square kilometres, 23 thousand inhabitants

As many as 2.3 per cent of the population of the country lives in this region. From the economic
point of view it is an insufficiently developed region in Lithuania (the town of Visaginas makes
the exception). Agriculture and forestry of low intensity dominate in the region (for example, the
intensity of cattle breeding is about 1.4 times lower than on the average in Lithuania). No
important minerals (with the exception of quartz sand) are found in the region. The turnover of
the retail trade in the region is 1.5, and the volume of services is more than 2.5 times lower than
on the average in the country.

The site was chosen near the railway line Leningrad — Vilnius ~ Kuznica, which was of
paramount importance at the time of the Soviet regime. Currently this railway line 1s not too
busy.

Construction of the town of Visaginas was started in 1975 as a scttlement for the employees of
Ignalina NPP, In 1983, when half of the first residential area of the town of Visaginas was built,
a sccond residential area was begun to be built, In 1994 Visaginas was granted the status o f
town. Visaginas was built as a multi-storied town.

There seem to remain some social and cultural isolation from other parts of the country, due to
Visaginas localization in the country and leading to some self-isolation [6].

The socio-economical issues were addressed already by several authors. Some references are
given, see [3], [7] and [8§].

The EIA Report(s) shall iake into accouni the population distribution and evolution with time
(growth, movements and main activities ~¢.g. expressed as in the primary, secondary or lertiary
sector) in the influenced areas, while assessing impacts from the decommissioning activities.
Studies carried out on the social-economic aspects of the INPP Decommissioning shall be taken
as reference.

3.4 Economic Activities and Infrastructures
3.4.13 Transport

The nearest highway passes 12 km to the west of the Ignalina NPP. This highway joins the city
of Ignalina with those of Zarasai, Dukstas and has an exit to the highway connecting Kaunas - St.
Petersburg. The entrance of the main road from the Ignalina NPP to the highway is near the town
of Dukstas (see Figure 3-5). The extension of the road from Ignalina NPP to Dukstas is about 20
km.
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Figure 3-5. Road and railway network
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The main railroad line Vilnius - St. Petersburg passes 9 km to the west of the Ignalina NPP.
single track extends from Visaginas to Dukstas.

3.4.2 Economic activities

Within the 10 km radius (see Figure 3-4) there is no large commercial retail centre. At the 5 km
distance to the southwest direction with respect to Ignalina NPP there is the former construction-
industrial establishment. In the vicinity of this establishment there are, among others, the training
centre of frontier guard and the fire protection service.

Neither chemical nor oil process industries exist in the vicinity of the Ignalina NPP.

3.4.3 Amenities

Water supply of INPP is made by Drukshiai lake which provides for service water. Drinking
water used on the site is produced from underground water wells of Visaginas.
In the vicinity of the INPP, there is a treatment plant for sewage water. It is located one km to the
south from the Ignalina NPP. Household effluents from INPP and Visaginas arrive in this plant.
Next to it are ponds used as biological treatment. The treated (yet containing pollution) water is
released in the Skripki lake, which is nowadays considered as a secondary source of organic
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contamination o f water which is then released in the Lake Drukshiai through the Vosyligkiai
streamict.

The EIA Report(s) shall describe the nearby economic activities and infrastructures that may be
significantly affected by the project.

3.5 Climate and Air Quality

Lithuanian climate is characterised by middle climatic zone. The INPP region concerned is
located 1n the continental East Europe climate area. In comparison with other Lithuanian areas,
this area is marked by big variations of air temperature over the year, colder and longer winters
with abundant snow cover, and warmer, but shorter summers. Average precipitation is also
higher.

The most useful climatic and meteorological data used for EIA Programme are based on
measurements performed by Ignalina NPP meteorological station, located approximately at a
distance of 5.5 km to the west of INPP site.

3.581 Wind Regime

Western and southern winds predominate. The strongest winds have western and south - east
directions. The average annual wind speed 1s 3.5 m/s, and maximal {(gust) speeds can reach 28
m/s. No-wind conditions are ohserved on the average of 6 % of the time and last no more than

one day (24 hours} in the summer, and no more than two days in the winter [9].

Wind rose at INPP region 18 presented in Figure 3-6.
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Figure 3-6. Wind rose (average values for the 1997 — 2000 period) reported on the road
map
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Prevallmg winds are western and southern.
The strongest winds occur in these directions as well [10].

The average annual wind speed is about 3 — 3.5 m/s. Winds with speeds below 7 m/s dominate —

recorded events constitute more than 90% of the total number of observations. Recorded events
with wind speeds above 10 m/s are not frequent — less than 10 events per year [10].

3.5.2 Hurricanes and Spouts [11, 12]

Spouts in the vicinity of the Ignalina NPP do not exceed class F-2 according to Fujita
classification [13].

The following data is normally used for calculations:
a)  maximal rotation speed of the spout wall is 105 m/s;

b)  pressure differential between centre of the funnel and the fringe region of the spout is 135
kPa.
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353  Air Temperature
Monthly average temperatures in the INPP region are given in the Figure 3-7.

Figure 3-7. Monthly averaged air temperatures (°C) for the INPP region

Meteorological Month (s) 01-12

station and

observation 0F 102103 104|065 06|07 0870910 11| 12 | Average
period

Dukstas, 1961 -

- LN i 3.
1990 6.81-591-1.9, 52 12.1[155]16.811539|11.2162 0.9 ]-38 5.5

Utena, 1961 - 1990 |-6.01-52-1.21 55 1122]15.6]16.8|159(11.416.6 | 1.4 |-3.2 5.8

INPP, 1988 - 1999 |-25:-22103 6.6 {124,165 179]16.5/11.316.0 ;{-0.1[-3.1 6.0

INPP, 2000 - 2003 [-3.5:-35]07 {75 11291155(19.6]173 1118162120 }-4.2 6.9

The last decade (1988-1999) monthly averaged air temperature variation in the warm season
{April-October) and the beginning of the cold season {(November-December) does not differ
from long-term {1961-1990) observations. However the second half of the cold scason (January-
March) d uring the last d ccade w as warmer and the average air temperature for this period is
higher by 4 .3-2.3 °C. The average m onthly temperatures on the period 2000 - 2003 seem to
indicate a slight increase from March to November. The seven successive warm winters
(1988/1989 to 1994/1995) are identified as a unique climatic phenomenon for Lithuania | 14].

354  Atmespheric Precipitation

Monthly averages of precipitation for the INPP region in the long-term observation period
(1961-1990) [15], pre-operational monitoring period [10] and fast years (1988-2003) period [16—
221 are presented in Figure 3-8. The last decade annual precipitation and average annual
variation of precipitation monthly averages for INPP meteorological station are preseated also in
Figure 3-9.

Figure 3-8, Monthly averaged precipitation (mm) for the INPP region

Meteorological Month {s) Total for
station and months
observation period 01- | 11- | 04-

6110210304 050607 0809101112 121 03 | 10

Dukstas, 1961-1990 1 32 | 25 | 28 {43 [ 58 | 09 [ 75 | 66 | 064 | 50| 42 | 40 | 592 | 167 | 425
Utena, 1961-1990 (39|31 137147 /53169 73 751665057 |53 650217433
Zarasai, 1961-1990 1 45 |36 139 142 |59 | 72 1751661665560 |56 67112361435

INPP, 1988 - 1999 [ 41 (41140 3355|884 160106470066 |58|57 6761244 | 432
INPP, 20002003 |43 (43 139 146 57 |79 1921721325959 |44 665|229 | 437

Results in the period 2000-2003 at INPP do not show significant differences in precipitations
compared to the 1988-2000 period.
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Figure 3-9. Annual precipitation at INPP for 1988-2003
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Average annual precipitation in the INPP region is about 650 mm. As shown on Figure 3-9, there
are important variations from year to year in the region. About 65 % of all precipitation takes
place during the warm period of the year (April-October), and about 35 % during the cold period
(November-March). Minimum precipitation occurs in January-March (40 mm per month) and
maximum in June-August (70 mm per month).

Recorded extremes (maximum per-day precipitation for individual months) are presented in
Figure 3-10. Average per-day maximum for the INPP region is about 50 - 60 mm.

Figure 3-10. Maximum-recorded per-day precipitation (mm) for individual months

Meteorological Months

station 01 | 02 | 03|04 | 05|06 |07|08]|09]10]11]|12 M
18.8|13.2(23.4|19.2|52.4|42.4|28.6 | 48.8[35.2(30.7(20.2 | 11.4| 52.4

Dulkstas 19891976 |1979[1985[1980(1987|1987|1979[1978 [1974 1983 | 1988
17.1(18.1]24.2[34.7| 45 |99.0|54.2|67.6|37.9|41.6[36.2[23.0| 99.0

Ytena 1958(1950(1930(1979[1982(1950|1960 | 1948 1953 [ 1974|1960 | 1945
_ 22 [21.6]34.3(40.7(55.9|52.6 | 55.5|82.7|60.1|44.3|46.8(23.7| 82.7

sarasa 1959]1957(1979(1985[1955[1980[1955 (1962 [1950|1974|1930[1925

The snow cover in the region is present for about 1 20 days per year. P ermanent snow cover
usually starts in the second half of December and ends in the second half of March. Average
snow cover thickness is about 40 cm [23], [10].
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3.5.5 Fog and Oscillation of Atmospheric Impurities

In the Ignalina NPP arca, fog can be observed any day of the year. The average number of days
with fog 1s 45 and the maximum — 62 days. Fog absorbs different impurity (noxious gases,
smoke, dust) and, combined with high humidity, increases corrosion intensity, reducing the
distance of visibility and impeding transportation [24].

The maximum dusting is observed in May, and the minimum - in December. The oscillations of
the total sulphur compounds in the atmosphere have the following annual distribution: the lowest
values are observed in the summer and autumn, and highest ones — during the cold peried of the
year [24].

3.5.6 Ground Freezing

The freezing of the ground usually begins in the first part of December and lasts to the middle of
April. The average depth of the frost line reaches about 50 ¢m, and with a maximum extending
to 110 cm depending on the composition of the ground and its humidity.

3.5.7 Microciimate

The development of a microclimate is linked to the presence of the lake, whose evaporation can
increase focal humidity which can causes more fog episodes and increase the air temperature
Jocally. A near shore microclimate is reported [25].
As the temperature of the lake increased with thermal releases from the INPP, with subsequent
increase in evaporation and local femperature, it is possible that the microchimate linked to the
lake has changed since the INPP operation.

3.5.8  Air Quality

As the region is not industrialised and because of its low population density, the air guality 1s
supposed to be good, interms of classic air poliutants { dust, sulphur dioxide, nitrous o xides,
heavy metals, ete.). Radiological issues are presented in section 3.11.

No air quality measurements for classic pollutants are carried out by INPP or other bodies in the
vicinity. Hence, INPP does measure atmospheric effluents from its Heat Only Boiler (used as
support for the heating of installations). Measures indicate that authorized limits (set up for
carbonit monoxide, nitrogen oxides, dust and sulphur dioxide) are respected.

The EIA Repori(s) shall take into account the meteorological data, as exposed here above, and
complete them as far as it is velevant Jor impact assessment.

3.6 Site Hydrology

The lake Drukshial serves as a natural water reservoir and constitutes the heat sink for INPP. It is
the biggest lake in Lithuania, lying on the northeast border between Lithuania and Byelorussia at
an altitude 141.6 m above the Baitic Sea level. The catchment basin of the lake is located near
the foot of the east slope of the Baltic ridge, which 1s bordered by Svencionys upland from the
south and by Latgal upland from the north. Such watershed location influences its hydrologic
regime [41.
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Total area of the lake, including nine islands, is about 49 km? (6.7 km” in Belarus, 42.3 km® in
Lithuania) [26]. This area can be subject to changes, as the level of the lake can be influenced by
the hydro-engineering complex of a former hydroelectric power plant located on river Prorva [9];
observations in the past showed that the area was about 45 km” [27].

The maximum depth of the lake is 33.3 m, with an average of 7.6 m, and a dominant value of 12
m.The length of the Take is 14.3 ki, the maximum width is 5.3 km, and the perimeter is 60.5 km.
Drainage area of the lake is small, only 613 km® [28]. Total volume of water is about 369x10°
m’. Some characteristics of the lake are given in Figure 3-11.

Figure 3-11. Main data of hydrelogic and hydrothermal regime of water cooling reservoir
of the INPP [24]

]. | Drukshiai lake drainage area, km® 013

2. | Water arca of lake at NAL, km” 49

3. | Multiyear flow rate of water from lake, m'/s 3.19

4. | Multiyear discharge from lake, m*/year 100.5%10°
5. | Multiyear quantity of atmospheric precipitation, mm/year 638

6. | Muitiyear value of evaporation from water surface, mm/year 600

7. | Normal affluent fevel of iake, m 141.6
8. | Minimum permissible lake fevel, m 140.7
9. | Regulating volume of lake, m” 43x10°
10. | Permissibie drop of lake level, m 0.90

The hydrographical schematic of lake Drukshiai is presented in Figure 3-12.

There are a lot of lakes in the arca of the Ignalina NPP. Their total area of water surface is 48.4
. e f— . . . iyl

km? (without lake Drukshiai). The net density of rivers 15 0.3 km/km”,

Nearly all surface discharge (74%) flows to the south part of lake Drukshiai by way of two rivers
Ricianka and Drukse, the rest of the surface discharge goes to the west ridge from the tributaries
of the rivers Smalve and Gulbine. Discharge from the lake goes by way of the river Prorva
through the south ridge of the water reservoir. Warm coolant water of the NPP is discharged into
the same place. So, the most intensive water exchange takes place in the south part of the lake.

The water regime of lake Drukshiai is formed by correlation of natural and anthropogenic
factors. The main natural factors are the climatic conditions of the region: precipitations onto the
surface of the water reservoir and natural evaporation from lake surface and watershed. The
anthropogenic factors, which have an influence on INPP operation, are the control of discharge
by the hydro-engineering complex and water circulation in the {ake because o fthe needs for
cooling of the NPP equipment.

A sketch of anthropogenic water releases 1s presented in Figure 3-13.
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Figure 3-12. Configuration of lake Drukshiai and location of the Ignalina NPP [29]
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The Ignalina NPP operation has no visible influence on the amount of atmospheric precipitation
and on the water inflow into the lake. The NPP power has an influence on the evaporation from
the water surface. The evaporation processes from the water surface of lake Drukshiai are very
important. The net losses of water from the lake depend on the amount of evaporation. In
conditions of limited water resources, this amount can limit the power of the NPP. For this
reason the natural and additional evaporation from the water surface are monitored carefully.

3.6.1 Thermal aspects

During the operation of one unit, the heat load to the lake amounts to 2770 MW at the maximum
allowed power of 4200 MW(th), and 5540 MW during the operation of two units.

The hydrothermal regime of lake Drukshiai has changed when it became the heat sink for the
Ignalina NPP. The Figure 3-14 shows the influence of the INPP operation on highest
temperatures. Discharged effluents raise the average monthly temperature of the lake by 3-4
degrees. The distribution of the overheated water is uneven, and it depends on the particular
conditions.

Figure 3-14. Surface water temperatures of lake Drukshiai before and after Ignalina NPP
started to operate

#l —a— The highest monthly temperature
35 —a— The highest fixed temperature of the year
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Despite this, the thermal releases remain acceptable in comparison with the Lithuanian standard
“Norms of admissible warming up of the lake Drukshiai and temperature monitoring technique”,
which amounts to 24.5 °C : investigations on water t emperature in July — A ugust 1993-1997
showed that the mean temperature in upper surface water layers was 23°C [6].

Since the time when the first turbine started operation, the NPP cooling water began adding heat
to the lake, this intensified the evaporation from the water surface. With the increase of power of
the Ignalina NPP and the gradually rising water temperature of the lake, there were additional
losses of water by evaporation [30].

The other side of the effect of Ignalina NPP to the amount of evaporation from the surface of
lake Drukshiai is the lengthening of the active evaporation time, because of the extended period
during which no ice forms on lake Drukshiai. During the cold period the evaporation process
persists in the zone, which is adjacent to the mouth of discharge channel.
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During the entire scason of the year 1984 evaporation was 36x10° m’, in 1985 - 48x10° m*, in
1986 - 45.7x10% m?, in 1987 - 50.8x10° m’, and in 1988 - 52.2x10° m’. These values exceeded
the multi-year average values of evaporation (600 mm) by 14 % in the year 1984 during the
operation of one turbine of lgnalina NPP with power of 750 MW, and by 72 % when the power
was increased to 2500 MW [30].

3.6.2 Chemical and biological aspects

As presented on Figure 3-13, the Lake Drukshiai receives houschold wastewater from INPP and
Visaginas.

INPP’s household sewerage system 1s intended for organized collection of houschold water and
subsequent cleaning at purification facility of the household cffluents of INPP and Visaginas
(owned by the Municipality o f Visaginas), where an former lake (Lake Skripki)isused as a
biological pond for additional purification. A fter that those ¢ ffluents are released to the Lake
Drukshiai.

Multi-year average (1991-2000) indicators of the chemical composition of Drukshial water were
compared with multi-year average values of concentration i the start-up period (1979-1983) and
in post-commissioning period (1984-1990). The results are summarized in Figure 3-15.
According to the summary resuits of the Drukshiai chemical composition investigation in INPP
pre-start up and commissioning periods the following changes occurred:

@ The total water mineralization increased,

@ The concentration of phosphorus and dissolved orthophosphates, total composition of
organic matter, biological oxygen demand (BODY) for its biochemical oxidation increased;

® The concentration of chlorides, sodium, potassium, sulphates, magnesium increased.

Figure 3-15. Multi-year average long-term values of the chemical composition of Drukshiai
water {6}

No. | Indicators 1979-1983 | 1984-1988 | 1989-1993 | 1994-1997
1. | pH 8.2 8.0 8.4 8.1
2. | Ammonium nitrogen (mgNH,'/1) 0.22 0.35 0.21 0.20
3. | Nitrites (mgNO,/1) 0.001 0.002 0.002 0.003
4. | Nitrates (mgNO;/1) 0.05 0.06 0.07 0.08
5. | Total nitrogen (mgN/1) 1.29 1.53 1.14 1.26
6. | Dissolved orthophosphates (mg/1) 0.002 0.005 0.015 0.018
7. | Total phosphorus {(mgP/1) 0.061 0.050 0.072 0.146
9. | Permanganate oxidation (mgO/1) 5.5 6.1 6.9 11.0
10. | BOD (mg0»/1) 1.34 1.63 1.97 1.75
11. | Chlorides (mgCI/1) 8.8 9.9 10.7 9.8
12. | Sulphates (ngSO4*/1) 8.9 12.6 18.6 19.3
13. | Calcium (mgCa™ /1) 39.3 35.8 36.8 35.8
14. | Magnesium (mgMg” /1) 10.0 10.9 12.9 13.8
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15. | Sodium (mgNa'/l) 4.6 6.3 7.0 0.9
16. | Potassium (mgK /1) 1.8 2.7 3.0 2.9
17. | Dissolved carbonates (mgHCO; /1) 160.5 150.4 157.6 159.4
18. | Disselved oxygen (%osaturation) 100 100 106 105
19. | Total Dissolved Salts (mg/1} 233.9 228.6 246.6 247.9

These changes of the lake Drukshiai chemical composition were caused by:

» the increased evaporation of water due to the water warming up,

e the release of secondary pollutions to Drukshiai from the pond of additional biological
purification of sanitary wastewater,

e the discharge of neutralization effluents from the demineralization process {regeneration
of demineralised water production lines), containing sulphates (from sulphuric acid) and
sodium {from soda)

e the input of effluents of Visaginas sewerage system,

e the discharge of biogenous components from agricultural facilities to the lake.

The increased temperature of the lake and the subsequent decrease of cold water volume and
transparcncy, had an influence on the colour of the water, showing the progressive tendency to
stimulate acceleration of eutrophication of the Lake Drukshiai, with an increase in the amount of
thin sedimentary materials settling (in thickness and area). The lake changed in 20 years (period
1979-1999) from mesotrophic to almost cutrophic type lake; the most polluted area is in the
south-east part of the lake [6].

Following a survey made by the Institutes o B otany and Geography, recommendations w ere
made to optimize the neutralization processes at INPP, so that the releases of sulphates and
sodium could be reduced.

The EI4 Report(s) shall take into account the monitoring data (and other pertinent data if’
existing) in order to highlight the evolution of water quality. The evolution from the INPP stari-
up could indicate how water quality can evolve from now on, with the units’ shutdowns.

3.7 Geological Characteristics and Seismology, Hydrogeology
3.7.1  Geological characteristics

Geological, tectonic and hydrogeological conditions considerably vary in Lithuania. Especially
high heterogeneity of genesis and lithological composition of the Quaternary deposits is reflected
in drastic changes both in vertical and lateral distribution of sediments.

The surface of the Ignalina NPP area is rough. Their absolute elevation-marks change from 150
m to 180 m and more. At the surface exist glacial Quaternary sediments within a depth from 60
to 200 m, which are supported from below by Pre-Quaternary, Devonian, Silurian, Ordovician,
Cambrian and Upper Proterozoic sediment variety. At the depth 700-750 m exist imbedded
metamorphic and Crystal sediments of Upper Proterozoic and Archet.
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In the area of Ignalina NPP the surface sediments are very inhomogeneous. They were formed
during the retreat of the last glacier, as results of different glacial and water-glacial processes.
Later on, alluvial, marsh and lake-sediments were formed.

The lithological structure, the filtration and engineering-geological properties of separate genetic
types of surface sediments are not equal. Most prevalent, are the permeable water-glacial
sediments, which are located in direct proximity of lake Drukshiai and the Ignalina NPP (see
Figure 3-16). All surface sediments contain underground water, which range in depths from 0.2
to 7 m. The marsh, lake-marsh, lake-glacial and water-glacial sediments are located near the
surface and at the level of the building foundations and other constructions. By lithological
classification, this is peat, sand, gravel, sandy soil, sandy loam and clay [24].

Figure 3-16. Glacial accretions of the ground-cover in the Ignalina NPP area
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1 - swampy accretions (peat, slimy sand), 2 - alluvial accretions {sand, gravel, pebble, sandy
s0il), 3 - limno-glacial accretions (clay, alevrif, sand), 4 - fluvi-glacial accretions (sand, gravel,
pebble), 5 - water - glacial accretions of local formations (sand, gravel, pebble, sandy soil), 6 -
glucagon accretions of local formations (sandy soil, sandy loam) of tate (a) and carly (b) stage of
last glacier.

The complexity of engineering-geological conditions of the platform in question consists of:

a)  Heterogeneity of grounds;
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b)  Availability of weak grounds, especially, peat;
c)  Availability of numerous cradles, lenses and interbeds in the sand-gravel sediments;
d)  Availability of swamps.

All these factors have an influence to the settiement of buildings and constructions. The
deformation of the splif slabs can be considerable-from 50 to 1000 mm — and can be highly
irregular. This is of importance for new constructions to be made as support systems for the
INPP Decommissioning. This is out of the scope of the present INPP Decommissioning EIA
process, as specific EIA processes will be carried out for these support systems (Interim Storage
Facility for Spent Fuel, new Heat Only Boiler, etc.).

The El4 Repori(s) shall take into account the local geological context. Recommendations shall
be made in order totake the geological context into account while carrying out the
decommissioning works.

3.7.2  Seismology

The Ignalina NPP is located in the area of the East-European platforn, on the joint connection of
two large structure elements: Baltic syncline and Mazur-Belarus anticline. Therefore, the crystal
bedding and sediment beds have got fissures induced by tectonic system’s cracks. The arca of
the ignalina NPP is situated within the limits of the Daugavpils seismic zone. The zone is
encountered by the isoseismal line that indicates the intensity of the seismic events (earthguakes)
of 7 grades (according the MSK-64 scale).

The EIA Repori(s) shall take into account the risks associated to seism for the stability and safe
operation of activities programmed in the INPP Decommissioning. Reconimendations shall be
made in terms of alert and emergency organization.

3.7.3 Hydrogeology

The area of INPP is in the recharge area of the Baltic artesian basin. The Quaternary aquifer
complex contains one unconfined and six confined intertill aquifers. Thickness of unsaturated
zone varies from several centimetres to thirty meters. Unsaturated zone is lithologicaly
composed from clay loam and sandy loam, sand, clay, peat and silt.

The construction and operation of the Ignalina NPP essentially widen the spectrum of
technogenic influence on the geologic environment. The character and scales of the
consequences depends on the geological situation: filtration and capacitive properties of its
variety and from drainage conditions of underground aquifer. From this point of view the
territory of 1 gnalina NPP is located in unfavourable conditions. The depth of acration zone is
from 1-2 m to 5-8 m and is insufficiently safe to protect the underground waters. It is composed
of fine sands, the filtration coefficient of which is 5-20 m/day, the water-yield coefticient 1s 0.05-
0.35, and for sandy loam, the filiration coefficient of which is 0.01-2 m/day, the water-yield
cocfficient 1s 0.001-0.1 [24].

The groundwater level in boreholes 10 m deep, which were established during the investigation of the
site in 1973, was only 0.75-1.75 m below the soil surface. The groundwater flow o f upper water-
bearing horizons is directed to the north and nostheast towards lake Drukshiai (see Figure 3-17). The
relicf of the site was changed in the process of smoothing away during the construction of lgnalina
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NPP. The swampy accretions (peat, shimy sand) were shovelled away, the relief was made even and
Jarge amount of ground and gravel was transported into the site. This is the main reason for which the
groundwater level is slightly deeper now than in 1973. Ramwater drainage and other systems
constructed in the site are another reason for this [29].

Figure 3-17. Schematic ¢ hart o f a bsolute g roundwater levels of the sitein [ 973 (before
construction of INPP)
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The circulation of surface and underground water linked to Lake Drukshiai is as follows :

e Qutflow of an average of 3.4 m¥/s into the river Prorva,

e Inflow or rivers Rycanka, Smalva and Gulbine,

e A lot of aquifers arc present {up to 20, based on lithologic-genetic and stratigraphic
criteria), with exchanges of groundwater vertically (up to a 250 m thickness} through the
Quaternary and Upper-Middle-Devonian formations,

e Lateral exchanges with other groundwater catchinents,

e Intake and refease of cooling water for the operation of INPP,

o OQOutflow of underground water to surface water,

e [xtraction of water in the Visaginas town waterwork (that also feeds the INPP with
drinking water), that reduces underground flows in the rivers of about 10% (considering
an e xtraction o £ 2 5 000 m*/day); the used water comes back into the L ake;incascof
intensive extraction of underground water, it was shown that Lake Drukshiai feeds
groundwater aquifers, at a very slow inflow rate (0.1 to 0.7 m*/s) and a vertical velocity
of 0.1 to 0.5 m per year [31].

These considerations are important for the prognosis of the water circulation after RFS of Unit 1
then of Unit 2.
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This is also to be taken into account for new facilities to be build (for the assessment of
radionuclides transport within groundwater); let us remind that these issues are out of scope of
the present EIA process.

The EIA Report(s) shall develop the hydrogeological context and take into account the risks of
pollution and instability during the decommissioning works, associated io the small depth of
underground water. Recommendations shall be made in terms of aquifer protection and works
environmental management.

3.7.4 Radioactivity in the soil

Anthropogenic nuclide content in the soil of INPP region is determined mainly by presence of
B7cs and "'Cs (=not considering naturally existing nuclides): in the year 2000, the average
concentration in the region of nuclides in the soil was 6.7 Bg/kg. The total average concentration
of nuclides (considering also naturally existing ones) was the same year about 700 Bg/kg [19].
Therefore, the soil in the region of INPP presents only little technogenic contamination
compared to natural radioactivity. Moreover, the radiocesium background is also due to the
Chernobyl accident fallout [6]. Some observations indicate local anomalies of radionuclides
activities in soil near the INPP, caused by the leakage from sanitary wastewater sewerage.

The general conclusion based on the radiological investigations in the INPP region [19] is that
radiological conditions in the region are determined by large by natural background and
operation of INPP has insignificant effect (Jess than 1%). The same result is expected after INPP
Units final shutdown.

The IIA Repori(s) shail determine the expected evolution of radioactivity in the soil during all
phases of INPP decommissioning and recommend appropriate measures to avoid contamination.

3.8 JFauna and Klora
3.8.1 Introduction

Under this paragraph must be considered local surface and lake habitats, as both are influenced
by INPP operation and decommissioning.

The main causes that can modify lake ecosystems are:
e Thermal releases from the INPP,
e Radioactive releases from the INPP,
e Other inputs, such as the municipal waste water or other activities’ waste waters.

Since 1979, when the construction of Ignalina NPP started, a group of specialists from
Lithuanian research and academic institutions began to investigate both the lake Drukshiai and
the neighbouring area. The investigations were aimed not only at monitoring the environmental
consequences of Ignalina NPP operation but also at forecasting changes of the ecosystems [6].

The h ydrochemical m onitoring o f 1 ake D rukshiai was started in 1 979. Pollution o f this w ater
basin with municipal waste water from town Visaginas began even earlier. Thermal pollution
began in 1984 and it accelerated the processes of chemical pollution. In consequence to it, some
essential changes took place in lake water between 1984-1997. The complex pellution of lake
Drukshiai was the main reason of its trophic status changes : during 20 years it has changed from
mesotrophic to almost ¢utrophic type lake. The changes of the annual mean ofthe N /P
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ratio from 21:1 (1983) to &:1 (1997) show hydrochemical corroboration of eutrophication. In the
prestarting period of [ gnalina NPP operation the situation of poliution of lake Drukshiai with
organic matter was low. It is medium at present.

For what concerns radionuclides accumulation in biota, the Lithuanian State Research carried out
in the period 1993-1997 [6] indicates, for the Lake Drukshiai, that:

e Bottom sediments reflect better permanent integral radioccological state of the lake
system,

e Cs is the main radionuclide found in the sediments (together with Pics, Mn, °C
Sy, presenting less activity),

e the radioecological situation of the lake is not stable, depending on sources of
radionuclides getting into the lake and their quantity, which is changing constantly as a
result of thermal and chemical pollution which disturbs biological processes of
radionuclide migration and changes their distribution in the ecosystem,

e the largest amounts of radionuclides as products of INPP get into the lake with heated
water and industrial-rain sewerage outflows,

e samplings of " *Pu in sediments and water plants indicated some bioaccumulation
though the activities measured remain by far lower than those of *’Cs, which the main
significant radionuclide to be considered.

0,

. . . 37 . . .
As a conclusion, it was determined that the source of "V'Cs in plants is the atmosphere and in
most cases 1t was related to the global fallout.

For what concerns terrestrial habitats, a large part of the lake Drukshiai and some territories (a
part of the Smalvos hydrographical protected territory and two arcas along the Druk$a river) are
proposed as Natura 2000 zone (see Figure 3-18). Other such zones are also proposed (not yet
approved by EU Commission at this stage), but they are located far from INPP (the Smalvos
tandscape protected territory - at a bout 10 km from INPP, and the Pusnies protected territory
al about 12 kin from the INPP).

The proposed Drukshiai Natura territory covers 3612,33 ha, in which the various habitats are
described in the Figure 3-19. Species of ornithological importance are:
e  As qualifying species: the Bittern (Botawrus stellaris),
e As additional Annex 1 species: Gavia arciica, Circus aeruginosus, Porzana porzana,
P.parva, Chlidonias niger, Luscinia svecica,
@ As of national importance: 18 breeding species; Phalacrocorax carbo.

The threats mentioned arc the overgrowing of the islands present on the lake, predation and
recreational developments.
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Figure 3-18. Natura 2000 proposed by the Lithuanian Government to the European
Commission (perimeters in red)
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Figure 3-19. Habitats in the Drukshiai Natura 2000 Territory

Corine Land cover ha %
Code

2.1.1. Non irrigated arable land 10.87 0.30
24.2. Complex cultivation patterns 1.15 0.21
2.4.3. Land principally occupied by 26.79 0.74

agriculture, with significant areas of
natural vegetation

3.1.1. Broad leaved-forest 17.92 0.50
3.1.3. Mixed forest 34.68 0.96
3.2.4. Transitional woodland-scrub 69.02 1.91
4.1.1. Inland marshes 4.63 0.13
5.1.2. Water bodies 3440.66 95.24
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3.8.2 Lake habitats

According to the complex hydrobiological investigations on lake Drukshiai about the great
changes in planktonic organism community, tendencies of those changes in different ecological
zones were evailuated in 1993-1997 [6]. The normal seasonal succession of planktonic
organisms’ abundance and biomass became undetermined because of anthropogenic impact.

The amount of species of most dominant planktonic organisms in 1993-1997 decrcased 2-3 times
in comparison with that before Ignalina NPP operation: phytoplankton ~— from 116 to 40-50,
zooplankton — from 233 to 139. The amount of benthic algae species in littoral zone was 21 5.

The primary production of phytoplankton in lake Drukshiai increased from 22-50 mgC/m’/day in
1993 to 470-590 mgC/m‘}/day in 1997, The highest intensity of primary production (1290
megC/m’/day) was determined in the south-castern part of the lake, eutrophicated by Visaginas
town municipal waste waters. The amount of chlorophyll “a” increased as well and reached 70-
113 mkg/l in 1996-1997. There is a large scale fluctuation in amino acids and organic acids
material, indicating instability in the ecosystem.

69 water macrophyte species were found during the investigations of lake Drukshiai in 1996-
1997. Among them 58 Angiospermae, 8 Charophyta, 2 Bryophyta and | Sporophyta species
were listed. 16 species were not found in this lake earlier.

Stripes of helophytes (presented by Phragmiterum australis, Scivpetum lacustris), potameids
(Potamogetonetum  lucentis, Potamogetonetuim  perfoliail,  Potamogetonetum  friesii  and
Ceratophylictum demersiy and Hmneids (Nitellopsidetum obtusae) develop very well in the
littoral of the lake. The communitics rare for Lithuanian water bodies were found as follows:
Scolochloetum festucaceae, Nitelletum opacae and Zanichellietum palustris.

Abundance of filamentous green algac was registered. Sometimes macrophyte communities are
being shocked by these algae. In comparison with the data from the earlier investigation,
macrophyle species content has not changed extremely but a significant decrease of areas
covered by charophytes and an increase of areas overgrown by helophytes and potameids was
observed.

The biggest changes in macrophyte vegetation were noticed in the littoral of lake Drukshiai near
Ignalina NPP were Charophyia are totally extinct and just species common to eutrophicated
water bodies (Phragmites australis, Glyceria maxima, Ceratophyllum demersum, Myriophyllum
spicatum) are still growing.

The rates of fish community successional transformations were ten times in excess of those of
the given process in natural lakes. Exchange of the dominant species took place: abundance of
stenothermal cryophilic fish has decreased significantly, but abundance of curitherms and
euribionts has increased. Due to Ignalina NPP operation cold water masses volume decreased
and trophical level increased, but those parameters did not gain the level when elimination of
stenothermal cryophilic fishes was taking place. Vendace population partially adapted to the
changed environmental conditions and its abundance in few recent years is quite high and
constant. During last years the lake fish community has changed insignificantly, The partially
stable state of the lake fish community is fragile and in most cases depends on the Ignalina NPP
operation regime. As a result, different ecological zones have formed in Lake Drukshiai.
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The biological effects caused by the ecological changes in lake Drukshiai were evaluated on the
basis of bioindication methodology. Moreover, the comparison of resuits on lake Drukshiai
bioindication analysis with changes of comparable biomarkers which were obtained from other
water systems of Lithuania, Switzerland, Sweden and Poland, including those with active nuclear
power plants in their environment was carried out. It was determined that the functional and
structural changes in lake Drukshiai biota are mostly caused by chemical pollution. It was found
out that the frequency of cytogenetic damage, emerged as a specific radionuclide-caused effect
in aquatic organisms inhabiting lake Drukshiai, is slightly above the background level and is 5
times lower than the same damage in Swiss Murten lake in the surroundings of which there are 2
nuclear power plants in function.

The effect of I gnalina NPP on reproductive system of fish inhabiting lake Drukshiai is much
lower than it is in fish from the environs of Forsmark and Oskarshamn NPPs in Sweden.
According to the values of studied ecotoxicity parameters lake Drukshiai belongs to the category
of weak toxicity water bodies, where biological effects can be compensated by the adaptation
mechanisms of living organisms.

The research data of many years (1989-1996) on biotesting of Ignalina NPP waste waters, the
water of lake Drukshiai and its bottom sediments have shown that discharges waters entering the
lake are more or less harmful to hydrobionts. The wastewater of municipal sewerage and
industrial-rain sewerage are the most polluting. The toxicity of lake Drukshiai water depends not
on radioactive but chemical substances constantly entering with waste waters.

The ecotoxicological state of Lake Drukshiai is becoming worse. The tendency ol water toxicity
increase in Skripkai lake (which is poiluted by municipal wastewaters), as well as in its outflow
- the Vosyligkiai streamlet which falls into Lake Drukshiai - shows that this lake is gradually
becoming a secondary pollution source of Lake Drukshiai.

After INPP Units final shutdown the thermal heat discharges will be ceased to the lake, but
discharges of municipal sewerage could not change significantly (depending on the evolution of
Visaginas during and after the decommissioning process).

3.8.3 Surface habitfats

The land flora in Ignalina NPP region is being represented by 617 plant species belonging to 81
families. T hese s pecies form communities belonging to 13 classes and 24 alliances. V aluable
objects for nature conservation were found in 4 protected arcas and in several landscape
standards of the region. 27 species enlisted into the Red Data Book of Lithuania were found: 5 of
them belong to the 1%, 18 - 2™ 4 — 3" categories.

The rescarch {6] shows negative changes in the vegetation of the Ignalina nuclear power plant
region. Anthropogenous changes were observed: the invasion of alien plant species showing
instability of native communities;, many places overgrown with pyrogenic and ruderal flora were
noticed instead of former natural meadows and forests. These changes were mostly registered in
the surroundings o f Lake D rukshiai. The state o [ Tigneous v egetation is turning tobad in the
surroundings of Vosyliskes and Grikiniskes. There were noticed defoliation and drying of trees,
especiatly among 50 year old spruce woods. Very damaged underbrush was registered in forests
near Vosyliskes and Tilze. There was obvious degradation of Sphagnum cover in some swamps
around lake Drukshian.
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During the first years op operation of INPP the abundance and diversity of species at the edges
of the lake increased 2.5 ~ 3.5 times and the insect species content increased 2 — § times
compared with the prestarting period of INPP. This diversity dropped back to the level of
prestarting operation after 10 years of INPP operation. Then, the formation of monodominant
thermophylic zoocenoses was observed at the edges of the lake.

During the interval of 10 years, the abundance of microarthropods and diversity of species in the
soil of the low lying marshlands (Tilze, Saskai, Vosyliskes) by the lake were significantly
affected.

10-15 years after the start of the INPP operation, an increasing activity of soil microorganisms is
found in the ecosystems of dry land. They have increased in number, the structure of domination
of bacteria groups has changed, and the structural-functional relation has shifted in the direction
of mineralization. Especially, pronounced changes are noticed in biotopes which are close to the
INPP waste canal: the pine forest of Saskai and in the low lying marshland. Within the zone of
the INPP activity the increasing abundance of microorganisms in the biotopes of pine forest
ecosystems is accompanied by increasing similarity between the parameters of their structural
composition and functional relations and the structure of microorganisms typical of mixed
forests. The least changes in the abundance of microorganisms and their structural-functional
composition was observed in the deciduous forest ecosystem (Vosyliskes).

The genetic variability of two species of small rodents was investigated with some breaks during
more than ten years from 1984 through 1996 at the environs of INPP. Based on these data the
conclusion was drawn that the genotoxical impact of power station environment on local animal
populations during the period 1984-1996 was slight and did not change significantly.

The ElA Reporifs) shall, based on existing daia and studies, summarize the evolwiion of surface
and lake ecosysiems around the INPP, in order io highlight changes occurred since the siart of
aperation of INPP.

It should be kept in mind that the INPP decommissioning is a process that will diminish releases
of all kinds with time. One should expect a progressive reduction of effects linked to the INPP
activities.

3.9 Cultural Heritage

This chapter covers the landscape of which the INPP is part, as well as objects of cultural interest
among which protected arcas and monuments that can be impacted by the project.

3.9.1 Landscape

The INPP region covers two districts — Zarasat and Ignalina districts.

The landscape in the basin of Lake Drukshiai has degraded because of the building and
exploitation of INPP, Visaginas town and related infrastructure. According to the State Research
[6], it was determined that 1.43% of the lake basin (not taking the lake into account) was
damaged irreversibly. There are abandoned farming lands (1.56%) and a reduction of the forest
area (3.83%,).

Today, the landscape can be characterized as industrial in the vicinity of the INPP: power
production upits, ancillary facilitics, partly build third unit (industrial ruin), spent fuel storage
facility, domestic wastewater treatment plant, ducts for the urban warming system of Visaginas.
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At greater distance, it is mainly composed of forests and wetlands. Residential areas are made of
small villages with traditional houses. The lake Drukshiai is a major natural landscape element,
with associated activities (fishing, recreational).

A photographic report is presented in Annex 2. The locations of picture shots are shown on the
map in Annex 1. It shows views of significant objects pertaining to the INPP and some typical
landscape elements in the region.

3.9.2 Objects of cultural interest

The Department for Protected Areas released a map with protected territories in a radius of 10
km around the INPP (see Figure 3-20).

Figure 3-20. Protected territories around the INPP, indicated in green colour (April 2004)
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Additionally to these protected territories, Natura 2000 areas were proposed by the Authorities.
Once approved by the Furopean Commission, these arcas shall be considered as protected
territories as well.

No archaeological remains were detected during the works carried out for construction of the
plant and ancillary facilities. During the construction of INPP, the site located within the
boundaries of the plant underwent large excavations works and earth movements that revealed
no ouistanding clements as regards the architectural and archaeological heritage. As a result,
there is assurance that no possible elements of the archacological heritage will be affected by the

decommissioning. There are no objects of cultural heritage, ethnic or cultural conditions that
could be negatively impacted by the decommissioning of Ignalina NPP.

The EIA Repori(s) shall contain a description of the landscape impacted by the INPP and the
Decommissioning Project, in particular the protected territories that could be affected by the
Project.

3.16 Noise and vibrations

The activities at INPP are not an important source of noise or vibrations. Moreover, there 1s no
inhabitant within a zone of 3 km of radius, so that there is no particular perception of noise or
vibrations. This subject is not relevant for INPP Decommissioning, apatt for possible nuisances
caused by the traffic of trucks transporting heavy loads of civil works wastes.

311 Radiological Conditions

Nuclide content in the air and precipitations of INPP site 15 determined mainly by presence of By
and “Co (not considering naturally existing nuclides). The annual variations of nuclides
conceniration in atmospheric air and nuclides amount in precipitation are presented m Figures 3-21
and 3-22 [22].

Better operation and effluent purification procedures arc at the basis of a part of the decrease
observed in the last years.

The yearly external exposure dose (including natural background) based on measurements using
TL-dosimeters located inside the 30 km monitoring zone for the year 2002 was 0.41 mSv on
average. The yearly average dose rate within the above-mentioned zone for the same period was
0.087 uSv/h. The external yearly doses during last few years have slightly decreased (from 0.0
mSv in 1997) [16-22].

The general conclusion based on the radiological investigations in the INPP region [21] 1s that
radiological conditions in the region are determined by natural background, the operation of
INPP having insignificant effect.

This conclusion is supported by independent measurements performed by Radiation Protection
Center in the period November 1999 - May 2000 [32]. The measurements were performed in
INPP region and Kupiskis municipality, located in about 100 km to the northwest from INPP.
The Kupiskis municipality was chosen due to absence of big industrial facilities and other
objects using ionizing irradiation sources. The measured exposure doses (including natural
background) during the investigation period in both regions were about 0.4 mSv. The conclusion
is made that external exposure doses i1 both regions are the same.
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Figure 3-21. Annual variation of yearly averaged nuclide concentration in the air of 3 km
and 30 km radius zones of INPP
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Figure 3-22. Annual variation of yearly averaged nuclide amount in the precipitation of
30 km radius monitoring zone of INPP
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Dose rate in the INPP industrial site as well as inside controlled zone is monitored and
controlled. The 25 m radius distance from buildings 157/1, 157, 155/1, 155, 151/154, 150, 158
156 (radioactive waste treatment and storage buildings area) is specified as zone for
contamination and radiation exposure control, The dose rate in these arcas is controlled to be
below 12 uSv/h [33]. The real dose rate in | m from building 158 northern side is in the range of
0.2 - 0.3 uSv/h.

The diseases and health injuries mentioned in the surroundings of the INPP could not be
associated with the exposure to radiation [6].

The accumulation of radionuclides in water, soils and natural components is described in related
sections.

The EIA Repori(s) shall synthesize data available on radionuclides in the components of the
environment (air, water, soil, natural components) and on exposure (o population in the area of
influence of the INPP.

3.12 Emergency Response Plan and Preparedness

Those topics are addressed in Chapter 11 (Decommissioning Safety Assessment) of the INPP-
FDP (Section 11.6).

The E14 Report(s) shall contain a summary of specific provisions established for each
Decommission ng Project on which the 1A Report applies.

3.13 The Transboundary Issues to be considered

J.ithuania has signed the Convention on Environmental Impact Assessment in a Fransboundary
Context, done at Espoo on 25 February 1991, Latvia and European Union have signed this
Convention, but Byelorussia has not signed it.

A notification must be made to potentially affected Parties in the case of activities that are likely
to cause an adverse transboundary impact. The notification must include information on the
proposed activity and ils expected impacts during normal operation and anticipated fault
conditions, as well as an invitation to express their interest to participate in the decision making
process. 1 an interest 1s expressed, relevant information regarding the EIA must be provided.
The affected Party must ensure that its own general public are informed of the process and given
an opportunity to express their comments or objections. Consultations must take place between
the Parties, after completion of the EIA and submission of the EIA Report, concerning the
potential transboundary impacts and the measures to reduce or eliminate such impacts.

The above notifications are in line with the requirements of Appendix 2 of Article 37 of
EURATOM Treaty, dealing with the INPP decommissioning activities [34]. The implementation
of the Article 37 of the treaty is made through the resolution of the Government dated 3™
December 2002, n® 1872, concerning data regarding plans relative to radioactive waste disposal.

The EIA Reporifs) shall highlight issues in the environmental baseline that are of (ransboundary
importance, for which impact assessment should be made.
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34, Commission Recommendation on the application of Article 37 of the Euratom Treaty (of 6
Dec. 1999). Annex 2.
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4 The Ignalina NPP Decommissioning

One of the main issucs in decommissioning is the Wastes Issue, for which we develop objectives
and needs hereafter. Then follows a description of the INPP and works to be done under the
decommissioning, so that environmental issues can be presented.

4.1  INPP Decommissioning Scope and main Environmental Issues

The INPP Decommissioning project covers the decommissioning of both Units 1 and 2 and of
the auxiliary facilities kept in operation after the Reactor Final Shutdown (RFS) of Units 1 and 2
(waste conditioning and interim storage facilities, interim spent fuel storage facility).

During its industrial service life, INPP has generated different types of liquid and solid
radioactive waste, with various activity inventories. Most of this waste is stored, sometimes with
small levels of segregation, in tanks and pits awaiting for retrieval, freatment, conditioning and
further storage.

During the power operation, many cquipment and structures of the plant became contaminated or
activated. Some of these exhibit only very low surface contamination (such as the turbine hall
equipment), while others (such as the reactor internal structures) exhibit very high surface
contamination and internal massic activation. Decommissioning of INPP will invoive a huge
number of decontamination and dismantling activities, which in turn will also generate
radicactive and non radioactive wastes.

The accumulated non conditioned operational radicactive waste and the waste that will be
generated by the decommissioning activities represent a potential fong term threat for the
surrounding populations. From the nuclear safety and environmental impact standpoints, the
objectives of the decommissioning are therefore the retrieval, conditioning and disposal of the
operational and decommissioning waste, in such a way that they do not lead to long term threat
for the public via direct (external irradiation) and indirect (inhalation, ingestion) exposure
pathways.

The volumes of conditioned operational and decommissioning waste to be disposed oft into
near-surface disposal sites must be minimized. The conditioned waste must comply with the
Waste Acceptance Criteria’ (WAC) applicable to the intended repositories, namely with respect
to the incorporation limits of the critical nuclides inventories as these latter form the radiological
source term for the long term safety of the repository sites (see Chapter 0).

For what concerns non toxic and non radicactive waste, INPP transports waste, after control, to
the industrial waste dump. Al other types of non radioactive wastes are handed over by INPP to
waste managing enterprises (granted with permission for this activity and registered in the State
Register of enterprises dealing with waste). Waste treatment activity is p erformed at INPP in
accordance with Programme of Non Radioactive Waste Handling at INPP (I1T021-0410-1).
Work performance under this programme is purposed to environment protection, reduction of
waste amount subject to disposal, provision of safe waste storage. The same philosophy will be
applied for wastes resulting from Decommissioning activities.

TWAC are used 10 determine the category ol wastes” management, laking inlo account their level of radioactivity.
In somie cases, the level can be as low as 1o allow their free release of constraints applied to radioactive waste; this
allows nol to treat all wastes coming from nuclear facilities as radioactive wastes, that mobilize important resources
for their proper elimination.
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By the completion of the decommissioning, the site restoration will enable the development of
new industrial activitics or the growing up of a foresiry zone.

Further details are to be found in the INPP-FDP.

4.2  INPP Decommissioning needs
The INPP decommissioning implies the availability of:

a)  waste retrieval and conditioning techniques, conditioned waste interim storage facilities
awaiting for their evacuation to final near-surface/geological disposal sites;

b)  advanced cleaning and decontamination techniques enabling not only to reduce the
ambient dose rate of the to be accessed areas, but also to reach the free release levels
(conditional and unconditional) for the largest possible amount of dismantling waste and to
minimize the overall volume of waste to be disposed off after conditioning;

¢)  dismantling techniques;
&) landfili sites, near-surface repositories and deep geological disposal facilities.

The decommissioning needs are summarized herealter and will be addressed in detail in the
corresponding EIA Report.

4.2.1 Radioactive Waste Retrieval and Conditioning Techniqgues
A)  Liquid waste:

The liquid waste generated during the decommissioning will be processed by the existing
evaporators (building 150). The concentrates will be immobilized by the existing
hituminisation installation and disposed in the vaults dedicated to the storage of the
bituminised waste (building 158). It is worth to recall here that those vaults are now being
upgraded in order to be used as long term final disposal.

B)  Spent lon Exchange Resins (IER) and Perlite mixtures:

INPP has ordered new installations for the retrieval, the conditioning and the interim
storage of the TER and Perlite. These latter will be immobilized in a conerete matrix, in 200
liters drums. These drums will then be put into large concrete containers for interim storage
on site.

C)y  Solid waste:

New installations and interim storage facilities will be erected on the INPP site, including a
super-compaction, a grouting and an incineration unit. In that latter case, the ashes
generated by the incineration wilf be super-compacted to maximize the volume reduction
factor.

The Decommissioning Investment Packages also include the erection of a new Interim
Spent Fuel Storage Facility with associated Spent Fuel casks for dry storage of the Spent
Fuel Assembiies removed from the pools of Units 1 and 2.
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4.2.2 Advanced Cleaning and Decontamination Techniques

Advanced and industrially proven decontamination techniques will be considered for INPP
Decommissioning with, as objectives:

a)  To minimize the plant personnel radiological exposure prior to carrying out dismantling
activities (ALARA policy);

b)  The minimization of the final volumes of conditioned waste to be disposed off;

¢) The maximization of the decommissioning waste volumes that can be cleared on the
radiological point o f view, so thatit can be free released and i fnot, routed towards an
appropriate repository site.

One of the main characteristics of these decontamination processes is that they must be of a
regenerative type, i.e. implying the continuous regeneration of the chemical reagents used for the
decontamination, so as to minimize the consumption of those reagents and to avoid the excessive
production of chemically loaded waste requiring conditioning. The industrially proven Ce(S04),
regenerative process used to decontaminate equipment up to the free release levels, will be taken
into account at INPP. In this process, the reagent (Ce*") is regenerated by a continuous Ozone
(O%) injection. Possible releases are Ce’" (non oxidant) and ozone (that recombines into
oxygen), as shown on Figure 4-1:

Figure 4-1. Principles of the decontamination and the regeneration steps of the process

Cerium solution

0, : o Cc v B ! & Contaminated
Matenal
Ozone Ce ¥ | o Frec
. | RS
g8z release

Regeneration Decontamination
of cerum IV

The waste generated by the chemical decontamination are to be processed either by the existing
installations at INPP or by specific installations coupled to the decontamination unit.

4.2.3 Landfill, Near-Surface and Geological Disposal Sites

Landfill, Near-Surface and geological disposal sites are currently not available in Lithuania for
radioactive wastes. Studies about the design characteristics of these sites are now being prepared
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(ex [1]). Awaiting upon the availability of these sites, the conditioned operational and
decommissioning waste will be stored in interim storage facilities to be built on INPP site.

Near-Surface Disposal

In the preparation of the EIA Report and of the INPP-DP, the DPMU will use the sets of WAC
developed by RATA and approved by VATEST {2].

Landfill Disposal

WAC are still to be proposed by RATA and approved by VATESL
4.2.4 Dismantling Techniques

The DPMU has investigated different dismantling technigues that have been proven to be
efficient in previous industrial dismantling projects.

Adapted cutting/segmenting tools have been listed in Chapter 9 of FDP in function of the to be
dismantled eguipment characteristics (sizes, material, thickness, dose rate...). These will be
updated along with the development of the INPP DP. As already mentioned, the minimization of
the secondary waste production (swarfs, dusts, aerosols, abrasive materials...) is a key criterion
in the selection of the cutting/segmentation techniques.

4.3 INPP Design Characteristics that Impact the Environment during the
Decommissioning

4.3.1  lIntreduction and Historieal Context

The Ignalina NPP contains two RBMK-1500 reactors. This is the most advanced design of the
RBMK type reactor {actually the only two of this type that were built). "RBMK" is a Russian
acronym for "Channelized Large Power Reactor". Compared to the Chernobyl NPP, the Ignalina
NPP is more powerful (1500 MW versus 1000 MW), and is provided with an improved ALS
{(Accident Localisation System). In most other respects, the plants are quite similar to their
predecessors. They have two cooling loops, a direct cycle, fuel clusters are loaded into individual
channels rather than in a single pressure vessel, the neutron spectrum is thermalized by a massive
graphite moderator block. The plant can be refuelled on linc and uses slightly enriched nuclear
fuel.

The power plants were built not to meet Lithuania's needs, but as part of the Soviet Union's
North - West Unified Power System. The first unit of Ignalina NPP went into service at the end
of 1983, the sccond unit in August 1987. Their design lifetime was projected out to 2013 — 2017
respectively. A total of four units were originally planned on this site. The construction of the
third unit was abandoned in 1989 due to political pressure.

RBMK - type reactors were not exported, and were built exclusively in the territory of the former
Soviet Union. There are presently plants at Saint Petersburg (Sosnovy Bor), Kursk, Smolensk
and Chernobyl. A total of 17 such reactors have been built and 13 are currently still in operation.

[ithuania declared its independence in March of 1990, but the Ignalina NPP remained factually
in the jurisdiction of the Soviet Union until August 1991. Supervision was carried out by that
country's regulatory authority, the State Atomic Supervision. After the political events of August
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1991 (the collapse of the former Soviet Union), Ignalina NPP finaily came under the authority of
the Lithuanian Republic. The Lithuanian Ministry of Economy now controls it administratively.
The Lithuanian State Atomic Energy Safety Inspectorate (VATESI) exercises regulatory control.

4.3.2 General Plan Deseription

The Ignalina NPP is located in the north-castern part of Lithuania, near the borders of Latvia and
Belarus.

The general Ignalina NPP panorama is shown in Figure 4-2. State Enterprise INPP owned
territory covers a total of 2644 ha. (In comparison: the Swedish Barsebeck nuclear power plant
with two BWR reactors covers an area of about 24 ha). The buildings take about 22 ha.

The Ignalina NPP possesses two similar units of RBMK-1500 reactors, as shown i Figure 4-3.
Each unit consists of five construction buildings; namely, buildings designated as A, B, V, G and
D. R eactor buildings A 1 and A2 are adjacent to a common building D1 and D2 housing the
control rooms, the electric instrumentation rooms and the deaerator rooms. D buildings are
adjacent to a common turbine hall G. The main buildings of the plant are situated about 400-500
m from the banks of fake Drukshiai.

Both units have the following common facilities: low-activity waste storage (buildings 155,
155/1, 157, 157/1), medium - and high-activity waste storage (buildings | 57, 1 57/1), liguid -
waste storage (buildings 151 and 158), an 110/330 kV distribution system, nitrogen and oxygen
manufacturing facility (building 137} and other auxiliary systems. The building 111 which
houses the 12 diescl-generators (six diesel-generators per cach unit) for emergency power supply
is physically separated from other buildings. A separate water-pump service station is also built
for each unit, serving the needs of uninterrupied supply of water.

A panorama of the auxiliary services for the Ignalina NPP 1s shown in Figure 4-4.
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Figure 4-2. General panorama of the Ignalina NPP

\
.

i
ArnErrrrorrrrerererTe

| I W NN AR

S N 53 N N N

¢ ITITTL:

1,2 -service water pump station

3 - acetylene bottle depot

4 - oil depot

5 - oil system equipment room

6 - transformers inspection
tower

7 - pump station for household
sewage discharge

8 - hydrogen - and oxygen-
receiving facility

9 - low-level radwaste
repository

10 - medium - and high-level
radwaste storage

11 - operational flushing water
reservoir

12 - drain water tanks

13 - venting stack of the
radwaste reprocessing
building

14 - bitumen storage

15 - liquid radwaste
reprocessing and
bituminisation facility

16 - water conditioning facility

17 - water conditioning tanks

18,19 - amenity rooms building

20,21 - gas decay chambers

22 - heat supply station

23,24 - main plant units 1 and 2

25,26 - ECCS pressurised tanks

27,28 - low-salt water
accumulation tanks

29 - car-washing facility

30 - bitumen depot

31 - active laundry

32 - chemical reagent depot

33 - equipment storehouse

34 - noble-gas bottle depot

35 - reservoir facility with
artificial evaporation

36 - repair workshops

37,38 - administrative buildings

39 - cafeteria

40 - diesel - generator station

41 - compressor and
refrigeration station

42 - nitrogen and oxygen
manufacture building

43 - liquid nitrogen reservoir

44 - 110/330 kV outdoor
switchgear
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Figure 4-3. General units arrangements
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Al, A2 - reactor buildings, B1, B2 - demineralised water treatment facilities of the MCC,
V1, V2 - reactor gas circuit and special venting system, GI, G2 - turbine generators with
auxiliary systems, feed facilities and heat supply facilities, D1, D2 - control, electrical and
deaerator rooms, DO - heat pipe service and fire fighting facilities.

Figure 4-4. Panorama of auxiliary services

1 - NPP site, 2 - open distributive system, 3 - supply base, 4 — sewage purification constructions,
motor transport department, 5 - artisan well site, 6 - construction base, 7 - industrial construction
base, 8 - military base, health clinic, 9 - heat boiler station, 10 — Visaginas dumpsite.
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4.3.3  Plant Layout

The structure and layout of the main buildings of Ignalina NPP are subordinate to the peculiarity of
the requirements of the RBMK-1500 reactor operation. Figure 4-5 shows the top view of the
buildings of Unit 2. Cross-sections A-A and B-B through the building are displayed n Figure 4-6
and Figure 4-7, respeetively.

Building A contains an RBMK-1500 reactor with 2 Main Forced Circulation Circuit (MCC), and
the following main auxiliary systems of the reactor: Emergency Core Cooling System {ECCS),
Accident Localization System (ALS) and Control and Protection System (CPS). The hall above
the reactor is a large open workspace housing the refuelling machine. The spent-fuel storage
pond is situated in an adjacent hall, but separated from the reactor hall. The reactor compartment
consists of a rectilinear structure, the horizontal cross-section of which is 90 m x 90 m and a
height of about 53 m.

Building B houses the primary coolant purification system and the demineralised water treatment
facilities. The reactor gas circuit and the special venting system are located in building V. The
building arca for the special water treatment has dimensions of 66 m x 36 m, and the building for the
reactor gas circuit measures 66 m x 25 m. Both of these buildings have a height of about 31 m.

Building D houses the main control room, the electrical instrumentation and deaerator rooms.
This common building for both units has an area of 600 m x 25.5 m and a height of about 44 m.

Building G houses the turbine gencrators with auxiliary systems, the feed and heat supply
facilities. The turbine hall 1s common to both units and houses the four 750 MW turbine and
their respective AC generators. Fach turbine is assembled on a single shaft with 5 (1HP + 4 LP)
cylinders. The first floor of the turbine hall containg condensers, separator-reheaters, evaporators,
condensate pumps and components for heat extraction to the district-heating system. The entire
building measures 600 m x 51 m and is about 28 m high.
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Figare 4-5. Plan of the Ignalina NPP main buildings
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2 - pressure and suction headers;

3 - main circulation pumps;
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5 - spent fuel compartment;
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Figure 4-6. Cross-section A-A of onc unif of the Ignalina NPP

I - graphite stack O - pressure pipes 12 -~ downcomers
2 - fuel channel feeder pipes 7 - main circulation pump 13 - steam and water pipes
3 - water pipes 8 - suction pipes 14 - steam pipes
4 - distribution header 9 - pressure header 15 - refuelling machine
5 - emergency core cooling 10 - bypass pipes 16 - separator drum
pipes 11 - suction header

Figure 4-7. Cross-section B-B of one unit of the Ignalina NPP

- - B-B
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1 - reactor, 2 - refuelling machine, 3 - turbine, 4 - condenser, 5 - separator - rcheater,
6 - evaporator, 7 - first stage of the condensate pump, 8 — deacrator.
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4.3.4  Power Plant Parameters

The lgnalina NPP belongs to the category of "boiling water" reactors, a simplified thermal
diagram of which is provided in Figure 4-8. As it passes through the reactor core the cooling
water is brought to boiling and is partially evaporated. The steam - water mixture is then routed
to the large separator drums (3}, the elevation of which is above the reactor. Here, the water
settles down, while the steam proceeds to the turbines (4). The condensate is returned via the
deaerator (8), by the feed pump (9) to the water of the same separator drum (3). The coolant
mixture 1 returned by the main circulation pumps (10) to the core, where partof it is again
converted to steam.

This fundamental heat cycle is identical to the Boiling Water Reactor (BWR) cycle extensively
used throughout the world, and is analogous to the cycle of thermal generating stations.
However, compared to BWRs used in Western power plants, the Ignalina NPP and other plants
with the RBMK-type reactors have a number of unique features. The most important features are
discussed in the subsequent sections.

The Ignalina NPP uses an RBMK - channel-type reactor. This means that each nuclear fuel
assembly bank is located in a separately cooled fuel channel {pressure tube). There are a total of
1661 of such channels and the cooling water flow rate must be equally divided among associated
feeder pipes. After crossing the core, these pipes are brought together to feed the steam-water
mixture to the above - mentioned separator drums.

The RBMK reactors belong to the thermal neutron reactor category, where graphite is used (o
moderate the fast fission neutrons. Due to the large volume of the core of this type of reactor,
this requires a large amount of graphite, so that the graphite stack of the reactor becomes its
dominant component, at least by volume.

The nuclear fuel assemblies of the Ignalina NPP are reloaded on line during normal operation of
the reactor The refuelling machine allows a fuel assembly to be changed without interrupting the
coolant flow 1n the associated channel.

Figure 4-8. Heat cycle diagram

I - reactor, 2 - fuel assembly, 3 - separator drum, 4 - turbine, 5 - generator, 6 - condenser, 7 -
condensate pump, 8 - deaerator, 9 - feedwater pump, 10 - main circulating pump.
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Figure 4-9, Following table lists the most important plant parameters.

Coolant

water (steam-waler mixture)

Heat cycle configuration

single circuit

Power, MW:

e thermal (design) 4800

e thermal (actual) 4200

e clectrical (design) 1500

Core dimensions, m:

o height 7

¢ diameter 1.8
Thickness of reactor's graphite reflector, m:

e end 0.5

& side 0.88
Lattice pitch, m 0.25x 0.25
Number of channels:

¢ fuel 1661

e conirof and shutdown system 235

e reflector-cooling 156

Fuel uranium dioxide
Initial fuel enrichment for *“U, % 20%
Nuclear fuel burmup, MW-days/kg 21.6%*
Number of main circuiation pumps 8

- . P - 1 ;
Capacity of main circutation pumps, m™/s (m’/h)

1.805 - 2.22 (6506 - 80043

&l

Temperatures, "C

e maximum acceptable temperature at centre of fuel pellet | 2600

e maximum acceptable graphite stack temperature 760

e maximum acceptable fuel cladding temperature 700

e maximum acceptable fuel channel temperature 650
Coolanl temperature at fuel channel inlet *##* 260 - 266
Feedwater temperature *** 177-190
Pressures, kef/em™

e at separator drum 67

e  af pressure header 86.6

Coolant flow rate through reactor, m*/s (1113/11)***

10.83 - 13.33 (39000 - 48000)

Steam produced in reactor, kg/s (t/h)***

2056 - 2125 (7400 - 7650)

Steam fraction at reactor outlet, weight %

23-29

Maximum fuel channel parameters:

e fuel channel power, kW 4256
o coolant flow rate through fucl channel, m’/s (m’/h) 0.01171 (40)
e steam fraction at fuel channel outlet, weight % 36.1

* Now the fuel is being changed t0 2.4 % and 2.6 % enrichment fuel with erbium as burnable
neutron absorber.

5 At 2% U fuel enrichment.

R AL 4200 MW(th).

When analysing emergency conditions and establishing safety measures, the RBMK-1500 design
is based on the following safety criteria:

a)  with the reactor at nominal power, breaking of the maximum diameter pipe with discharge
of coolant from both ends is considered to be the Design Basis Accident {DBAY;
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b)  first design limit of fucl-clement failure under normal operating condition:

I.

I1.

1% of fuel elements with gas leakage-type defects,

¢y second design limit on fuel failure:

L

1.

HE

fuel cladding temperature less than 1200°C,

4.3.5 Primary Masses

local depth of fuel cladding oxidation less than 18% of initial clad thickness,

0.1% of fuel elements having defects resulting in direct contact between coolant and
fuel,

fraction of zirconium oxidation less than 1% of fuel cladding weight in one group
distribution header channels (about 40 of such channels).

Figure 4-10 contains the results of the collection of the primary mass, grouped by buildings [3].
The result, in total about 129,100 tons, covers only masses of the equipment and material to be
decommissioned and of already stored waste. It does not take the building structures into

account.

Figure 4-10. The results of the collection of the primary mass, grouped by buildings

Elmit | Unit 2
Building | Name Ftox] [ton]
Common [ton]
A Main building, block A. Reactor building 29,652 29,652
Main building, block B. Low-salt water facility and
B bypass water f;eatmcm facility of the MCC ’ 1,625 1,625
DO Mai%]. bu\ildﬁpg, block DO.Heat pipe service and fire 974
fighting facility
0 Main building, block D. Control, electrical and deaerator 7132 7132
rOOms
G Mai.n. building, block G. turbine generators with 19575 19.575
auxiliary systems ’
v Mair-l building, block V. Reactor gas circuit and special 79g 78
veniing
17 Pressurised tank of the ECCS 1,03] 1,031
119 Heat supply station 1,917
130 Repair building 1,020
135 Gas holding chamber 2 2
140 Recreational facility 57 57
150 Liguid waste treatment building 2,166
151/154 | Waste water tanks / Operational water reservoirs 874
152 Low-salt water tanks 118 118
153 Venting stack 346 346
154 Operational waste reservoirs 387
155 Solid low-level waste storage facility 121
157 Solid radioactive waste storage facility 149
158 Bituminised radicactive waste storage facility 200
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Unit 1 Unit 2
Building | Name {ton] [ton]
Common |ton]
Other Buildings (Fresh fuel storage, galleries, cable :
. . 696
tunnels, sanitary passageway, gas holding chambers)
Total Unit 1/ Unit 2 60,265 | 60,265
Total Common Buildings 8,570
Grand Total 129,100

4.3.6 Identification of the Technical and Operational INPP Features that will Impact the
Environment During the Decommissioning

4.3.6.1 Masses of Fquipment and Structures that are contaminated or Potentially
contaminated

For both units, the overall mass inventorics of the main equipment and structure located in the
controlled zone of the plant are as following:

a)  Carbon steel, stainless steel equipment (tanks, pipeworks, valves, heat exchangers) 63000
fons;

b)  zirconium channels 214 tons;

¢)  graphite (moderator) 3600 tons;

d) structural materials, steel girders, stair doors 33422 tons;

¢} electrical equipment 12731 tons;

fy  cables 3378 tons;

¢)  thermal insulation + sheathing materials 2018 tons.

The levels of contamination of the above equipment and materials widely vary in function of
their location and operational conditions. These are addressed in chapter ¢ of FDP (data base and
radiological characterization).

4.3.6.2 Reutine Contamination of the Main Circulating Fluids and of the Corresponding
Cireuit, of the Operational and Decommissioning Waste

INPP Units I and 2 belong to the water cooled reactor type. The contamination o f the M ain
Cooling Circuit (MCC) as well as of the nuclear auxiliary circuits functionally linked to the
MCC resuit from the following phenomena:

a)  the in-core activation of the erosion-corrosion products of the MCC pipework, equipment
(drums-separators, main coolant pumps, headers) and of the in-core channels;

b)  the presence of fission products (FP), including the U and TRU nuclides, as a result of the
tramp U fission and of release of those nuclides via the fuel cladding defects.
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The MCC contamination levels of the activated corrosion products, of the FP, U and TRU
nuctides determine:

a)  the contamination of the operational process and technological waste;

b}  the contamination of the decommissioning waste, i.c. the contamination of the to be
dismantled equipment and, when relevant, of their spent decontamination solutions, of the
contaminated process’ and technological® waste generated during the different phases of
the decommissioning.

Al Activated corrosion products

The surfaces of the MCC and of the nuclear auxiliary circuit equipment in contact with the
circulating fluids arc mainly made of:

a)  titanium stabilized austenitic stainiess steel (basically: alloy OX18HIOT) for all equipment
and circuit, with the exception of the in-core fuel channels;

by  Zr (allied with 2.5% Nb) for the in-core fuel channels.

This means that the short term contamination of the operational and decontamination waste will
ve governed by short lived y emitters,

. 54 58 - 59 93 95 - TP . .
(Such as: Mn™, Co™, (,0("0? Fe', 7™ and Nb ), while the long term activity of this waste will be

. LHid R 63 op Qe e .

governed by weak -y emitiers (such as: CH NP N and NB™. These Tatter nuclides belong to
the so-called category of “difficuli — to — measure” critical nuclides (IDTM critical nuclides).
The methodology developed (o assess the inventories of these DTM critical nuclides in the
operational and decommissioning waste is detailed i Chapter 6 of the FDP.

B. Fission products, U and TRU nuclides

The contamination of the MCC and of the nuclear auxiliary circuits by FP, U and TRU nuclides
result from the occurrence of the following phenomena:

a)  the fission of tramp U™, taking place outside of the fuel elements, i.e. the fission of
uranium particulates deposited on the external walls of the fuel cladding and of uranium
particulates present in the MCC and circufated through the core. The presence of short
lived 1" in the MCC is an indicator of tramp uranium fission;

bh) the release of FP? from the fuel pellets by diffusion via the cladding defects.

The above mechanisms lead to quite different spectra of FP in the MCC and in the nuclear
auxiliary circuits. Their contribution to the o verall contamination o f'this circuit is detailed in
Chapter 6 of FDP. A particular attention has been paid to the assessment of the long lived and
DTM critical nuclides (such as: Sr%, 'Fegq, 1'% cst, st U235, Um, pu”®, Pur’g, pu* pu*,
Amz‘“, Pu™ and sz’“’) inventories in the MCC and in the auxiliary circuits, in the operational
and decommissioning waste.

5 . . .
" Process waste = spent filters, ion-exchange resins and perlite, evaporator concentrates.
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The methodology developed to assess the inventories of the FP, U and TRU nuclides in the
operational and decommissioning waste is given in Chapter 6 of the FDP.

4.3.6.3 The Graphite Moderator

The graphite stacks of the reactors of Units 1 and 2 contains 3549 tons of graphite used as
neutron flux moderator. The stack can be visualized as a vertical cylinder, made up of 2488
graphite coiumns, constructed from various types of parallelepiped blocks of 0.25x0.25 m, and
heights 0f 0.2, 0.3, 0.5 and 0.6 m of which that are stacked up along the fuel channels, the 0.6 m
blocks are most common. The short biocks are used only in the top, bottom and reflector of core.
It is activated to various levels, 1.c., has various levels of C' specific activities (Chapter 6 of
FDP).

The current management (not at INPP) of this type of waste consists of putting the spent graphite
blocks into sealed metallic containers for Jong term disposal. INPP selected decommissioning
option consists of an Immediate Dismantling. It is expected that, by the year 2015, where the
dismantling of the graphite will actually be carried out, INPP will take benefit of the results of
the research and development works currently underway in several countries (Russian
Federation, UK, France), in order to improve the management of the spent activated graphite
(waste reduction volume, etc.).

4,%3.6.4 Reactor Metal Structures

The reactor core is surrounded and supported by metal structures. They consist of welded metal
structures which transmit the weight of the reactor core and its components to the concrete
foundation, and ensure the leak-proofness of the nner reactor cavity. These structures also
contribute to biological shielding.

The most complicated heavy components are the top and bottom metal structures. The top cover
dimension is 17650x3000 mm and weights 600 tons. The inside cavities of this metal structure
are filled with serpentine (a mineral containing bound crystalline water). Weight of serpentine is
about 1000 tons. The top and bottom of this cylindrical structure is made from a 40 mm thick
stee] plate. This structural component supports the weight of the loaded fuel, technological and
control channels.

The construction of bottom metal structure 1s very similar to top metal structure. Dimension of
this strocture is 14500x2000 mun. This metal structure is filled with serpentine. Weight of
serpentine is about 425 tons. Structure supports the weight of the entire graphite stack, the
bottom biological shield and feeder pipes supplying coolant water to the fuel channels.

The cylindrical shell of the reactor core is constructed from a 16 mm thick plate. Dimension of
this scheme is 14520x9750 mm and weight is about 77 tons. To compensate for axial thermal
cxpansion, the shell is provided with bellows compensators. The shell is welded together with
the top and the bottom metal structure i.e. forms the sealed reactor core compartment.

4.3.6.5 Operational Events with Potential hmpact o INPP Decommissioning Programme

The concern is to identify the operational cvents that may have a significant impact on the
contamination levels of the operational and of the future decommissioning waste and/or that may

AL ED/34/0001
[gsue 05 Page 72 of 150



Final Decommissioning Plan — INPP Decommissiomng EIA Programme INPP - DPMU

lead to the implementation of special cleaning decontamination and dismantling techniques, such
as:

a)  excessive contamination levels of the circuit by fission and activated corrosion products;
b)  spillage of contaminated fluids on the floors;
¢) leakages from the spent fuel pools cladding and contamination of the concrete structures;

d)  contamination of the soils outside of the INPP main and auxiliary (waste treatment
facilities) buildings as a result of leaks;

¢) incidents/accidents during the fuel handiing operations;

f)  long term accumulation of contaminated sludge onto the bottom of tanks of large
reservoirs (spent fuel pools) with poor circulation (“dead zone™).

It is worth to point out that, in order to maintain good working conditions and to comply with the
ALARA. objectives, INPP has implemented several “good practice” rules in the operational
procedures:

AY  Excessive Contamination o fthe MCC by FP, U, TRU and activated corrosion p roduets
(see also Chapter 6 of FDP):

I. The specific activity of CsPTin the MCC remains often below the detection limits.
Upon oceurrence of noticeable fuel cladding defects, the (s specific activity is
usually kept in the range 1107 - 100 Ci (37107 - 3.7-107 Bg/t), i.c. never exceeds
1-10°° Cifl (3.7-107 By/t). Fuel assemblics developing excessive cladding defects are
systematically removed from the core and stored in dedicated casks. It is also worth
to mention that the specific activities of short lived jodine nuclides (117 and 1%
remain usually very low (i.e. lower by 2-3 orders of magnitude than the design
values), confirming thereby the low rate of fuel cladding defects and the low
inventory of tramp uranium in the MCC.

1. Similarly, the MCC specific activities of the activated corrosion products remain
. .o . B0 . . .
generally very low. So, the specific activity of Co i, the y emitter governing the

equipment dose rates at steady state is, usually, < 1-107 Ci/i (3.7-10° Bg/t).

111, Further the MCC purification rate is kept at a high flow rate, i.e. 400 t/h. This leads to
about 400t/h/10001 = 0.4 change per hour of the MCC water mass inventory (100010).
For indicative purpose, in VVER 440 and 1000, the purification rate of the primary
circuit is such that water inventory change rate is lower than or equal to 0.1h™

As a conclusion, it can be stated that, up to now, the radioactive contamination of the MCC has
always been kept at a low level.

B)  Spillage of contaminated fluids on the floors
In accordance with operational procedures the radiclogical conditions in the INPP compartments

are measured on a regular basis. Should the contamination level exceed the relative operational
limit, the necessary corrective measures are taken as soon as possible. These measures can
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include: decontamination of equipment, rooms” floors and walls, removal of contaminated
concrete, installation of additional shielding ete. The results are controlled by health physicists.
The limits of INPP compartments contamination for different zones are given in the Figure 4-11

[4], [5).

Figure 4-11. The limits of INPP compartments contamination for different zones

Controiled paramcters 11 11

Dose rate <12 uSv/h 12+ 56 uSv/h
Surface contamination < 4 Bg/em” 4+ 40 Bg/em®
Acrosols 185 Bg/em” 185 = 1110 Bg/em’

In category II areas, the working time is regulated by the Radiation Protection Department of
INPP. For example, for a y dose rate of 24 uSv/h, the working time is limited to 50% (3 hours) of
the total effective working time. In the category [H area, the working time is normal working
time.

In case of leakages, the measures on localisation or elimination (if possible), prevention of
contamination spreading, preliminary decontamination are carried out by operational personnel.
The further thorough decontamination and contaminated structures removal, down to the
radiological operational limits, can take place if necessary [6]. The most significant events
concerning concrete construction contamination and which took place at INPP are:

@ Contamination of boxes 051A1, 2 and adjacent corridors resulting from leakage through
the refuelling machine drainage filter. Contaminated layer of concrete floor under the PVC
sheets was removed over a surface area of ~60 m”. Contaminated concrete was transferred
to the radioactive waste storage facility. Such event oceurred several times.

e Contamination of floor in the box 012B1 resuiting from leakages from low salt water
purification system pumps and damaged PVC sheets. Conerete floor under PVC sheets was
contaminated over a surface area more than 100 m*. Contaminated layer of concrete was
removed; the plastic sheets were replaced by a stainless steel lining.

@ Contamination of concrete structures of leak-tight compartments.  All - leak-tight
compartments of INPP have metal floor hining for collecting of equipment leakages.
Defects in the floor lining results into contamination of concrete structures in case of
leakages. It is impossible to carry out measurements in these structures during exploitation,
but taking into account that dose rate from the concrete structures cooling ventilation
system ducts reached 0.3mSv/h, a significant contamination of the concrete under floor
lining has to be expected. Aforesaid is also true for Accident Localisation System
constructions and compartments of Primary Circuit Purification System.

The other possible source of building constructions contamination consists of drainage pipelines,
which are installed inside the walls of buildings. In case of lcakage, the contamination of
surrounding concrete will oceur.

It’s important to note, that there 1sn’t database of events, connected with spilling of contaminated
liguids, at INPP. So, at present it’s practically impossible to state what was the residual activity
after completion of the decontamination works.
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The above concerned contaminated areas will require a careful radiological monitoring, Indeed,
the experience has shown, for example at Greifswald NPP (Germany) that is now under
decommissioning, that significant concrete contamination could occur over depths such as 15-20
cm under surface layer, and this despite of an apparent good condition of the soil protective
CPOXY.

C)  Leakages from the spent fuel pools walls

There is a special system for collecting leakages from spent fuel pools liner. It consists of layer
of porous concrete, metal tray and equipment for leakage flow measuring.

During operation period there were 14 cases of spent fuel assemblies” (SFA) drop. All these
assemblics were lifted later, and significant damages of some fuel elements were observed.
Because of lack of historical records, it is impossible to ascertain quantity of other items
(additional absorbers, suspensions, power density sensors etc.) dropped into the spent fuel pools,
but such events took place repeatedly. However, only one FA drop led to damages of the pool
liner:

[n May 1989, penctration of bottom of pool 236/1 occurred as a result of a fuel assembly drop.
Leakage flow was 3m’/h. The hole was pressurized by special rubber plaster in short time, and
the leakage was eliminated.

Currently, it’s reasonable fo assume, that whole porous conerete construction is contaminated.
12y Contamination of the soils outside of the INPP main and auxiliary buildings

The dose rate of INPP site is regularly monitored. Some local contaminations were revealed
nearby transport gates and along waste transportation ways. In most cases, contamination was
caused by very small particles blown down during waste containers transportation and/or
unloading. In all cases contaminated soil was removed to the waste storage immediately after the
contamination was observed.

The most significant event occurred on 15/05/2001 as a result of waste container drop during
transportation. Approximately 0.3 m’ of solid waste spilled on a surface area of 30 m?. The
decontamination by vacuum cleaners was carried out during the evening of same day. Finally,
the road asphalt was removed over the depth of 10 cm at places, where decontamination was not
successtul. The residual dose rate has not exceeded 0.4 uSv/h [6]. This incident was classified as
level T on the INES scale.

So, it is possible to state, that therc is no contamination at INPP site outside of the controlled
area.

E)  Incadent/accident during the fuel handling operations.

There were no accidents except those mentioned above in paragraph C). All dropped spent fuel
assemblics were lifted, but significant damages of some fuel elements were observed and
therefore some quantity of fuel pellets fragments can be presented in the sludge on the spent fuel
pools bottom.

F)  Long term accumuiation of contaminated sludge onto the bottom and of tanks and of large
reservoirs with poor circulation
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Although no specific data are available at INPP, it has to be expected, on the basis of the
experience gained in other NPPs, that sludge deposits have accumulated, during the plant
operation, in these low circulation zone (bottom of the spent fuel pools, of large tanks,...). This
sludge:

I, usually consists of corrosion products oxides;
1. may exhibit significantly high specific activities;

I1I. are present in quantities that may significantly vary from plant to plant and in function of
the concerned areas (i.e. from < 100 kg up to several 100 kg);

IV. will require specific tools and equipment for their removal. Immersed pumps coupled to
filtering units operating under the water level of the pools (or large tanks) have been
frequently used in western NPPs for this type of application {see Chapter 9 of FDP).

4.3.6.6 Spent Fuel Management after RFS of Unit 1 Including the Possible Recycling of
Some KA in Unit 2

INPP Unit 1 is to be shutdown by 31 December 2004. At this time Unit 2 will still be in normal
operation. Prior to starting the decommissioning operations of the reactor, it is necessary to have
it unloaded. Any delay for the unloading operations would lead to the same delay for the reactor
availability for decommissioning. First task is to unload the reactor and second — to unload decay
pools of Unit 1.

S0, we can consider two stages after RFS of Unit 12

® stage 1: unloading all FA from the reactor, placing into the spent fuel pools or reuse part
of them in the reactor of Unif 2;

® stage 2 : unloading all FA from the SF pools into the interim spent fuel s torage facility
(ISFSF).

According to real filling of spent nuclear fucl pools, capacity of the existing interim spent
nuclear fuel storage facility and operation forecast for a new interim spent nuclear fuel storage
facility by the end of 2005, duration of stage 1 can be determined as follows: from 1 January
2005 to | April 2008, stage 2 — from 1 April 2008 to | January 2010,

After the final shutdown of Unit 1 (31/12/2004), about 1660 partially burat FA will remain in the
core and approximately 1300 of them will show burn-up allowing for possible reuse in Unit 2.
By redirecting those FA into the core of Unit 2, a saving of 670 equivalent new A could be
achieved and the required storage capacity of the new Interim Spent Fuel Storage Facility
reduced accordingly. In order to minimize the risks linked to fuel assemblies handling, the
partially burnt FA will be transferred from reactor to reactor without intermediate storage in
decay pools.

For Unit 2 if final shutdown is to occur on 31/12/2009, the reactor will be free of fuel by the end
of 2010. The uncut and cut FA decay pools of Unit 2 will be free of fuel respectively by the end
0f 2011 and by the end of 2015.
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The 1A Repori(s) shall describe installations and operations concerned about the specific
Decommissioning Project considered, and highlight activities that may potentially affect the
environment, directly or indirectly, immediately or with time delay. Effluents will be quantified
as much as possible, such as radioactive and non radioactive wastes, liquid and gaseous
effluents,
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. Reference design for a near-surface repository for low-level, intermediate-level short-iived
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5

5.1

Decommissioning Alternatives and Preferred Option

Description of the Decommissioning Project

A comprehensive description of the Decommissioning Project is presented in the Final
Decommissioning Plan drafted for the Ignalina Nuciear Power Plant (INPP-FDP).

The structure and content of this INPP-FDP is summmarised hereafter:

Chapter 2 gives a general description of the instaliations to be decommissioned.
Chapter 3 describes the regulatory framework that applies for INPP decommissioning.

Chapter 4 identifies the strategy that is taken into account for INPP Dismantling purpose
and outlines the main considerations that allowed to make the choice,

In November 2002, the Government of Lithuanian Republic officially adopted the
Immediate Dismantling strategy for decommissioning of INPP Unit 1.

A short description of the main alternatives considered and of the information gathered or
produced in different DPMU documents 1s presented in the two sections hereafter.

Chapter 5 outlines the preliminary planning of the decommissioning activities,

Radiological characterisation methodology and examples of associated equipment data
sheets (considering surfaces, masses, materials, contamination, activation...) are presented
in Chapter 6.

Chapter 7 outlines the methodology proposed to identify, along the various
decommissioning stages, the needed systems modifications, isolations and possible
dismantling works.

Chapter 8 describes the miscellancous cleaning and decontamination operations inciuding
associated waste conditioning,.

Methods and tools to be applied when performing the decommissioning activities are
presented in Chapter 9.

Chapter 10 highlights the INPP waste (radicactive and non radioactive} management
strategy, including interim and final disposals, the use of cxisting plant waste treatment
facilities, eftc.

Chapter 11 identifies the potential incidents and accidents that may occur during the
decommissioning of the Units together with the precautions that are taken to avoid their
occurrence and the actions that can be implemented to mitigate their consequences. It
analyses also the measures that will be implemented to warrant the continued safe
operation of Unit 2, after RFS of Unit 1.

Present EIA Programme constitutes Chapter 12 of the INPP-FDP.
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5.2

5.2.1

Radiation Protection Programme 1s presented in Chapter 13.
Chapter 14 identifies the organizations performing the decommissioning.
Costs and funding are estimated in Chapter 15.

The QA Programme and organization which will cover the whole decommissioning are
outlined in Chapter 16.

Final radiation survey and license termination are presented in Chapter 17.
Finally, the facility and site restoration is described in Chapter 18.
Chapter 19 describes the Final Decommissioning Report.

‘The Main Dismantling Alternatives and their Characteristics

Possible Dismantling Alternatives

In accordance with worldwide practices, the following Dismantling strategies were envisaged for
INPP:

Immediate Dismantling;

Deferred Dismantling (with four variants for the Safe Enclosure - SE: successively
Restricted: Small; Extended and Maximuem SE corresponding in turn to reactor core;
hermetic zone of the Accident Localization System; reactor building A and all A, B, V, G
and D buildings);

Entombment.

All above options were first assessed in the INPP Preliminary Decommissioning Plan (INPP-
PDP) [1].

In the next step o f the D ecommissioning p reparation, INPP and its D ecommissioning P roject
Management Unit (DPMU) did not consider the Entombment as a strategy valuable for further
mvestigation in the case of INPT decommissioning.

Main reasons were that:

a)

b)

enfombment option for decommissioning of nuclear fuel cycle facilities that are
contaminated with long lived nuclides, implies that radioactive materials will be kept
inside engineered structures for a very long period ( ~ 200 years), whercas IAEA
recommends not to dispose of such waste in near surface facilities.

a 200 years storage period before final dismantling, conditioning and packaging of waste is
unlikely to be accepted in Lithuania either by the public, the green organizations and the
Authorities; and makes it almost impossible to prediet evolution of costs, technology and
Waste Accepiance Criteria (WAC).
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5.2.2  Main Characteristics of lmmediate Dismantling

Immediate Dismantling implies the removal of all radicactivity inventories from the site as soon
as possible. All equipment inside the controlled arca and also inside the non-nuclear installations
has to be dismantled. The radioactive material should be conditioned and packaged in a form
which ensures safe conditions for the storage or the disposal of this material. Non-radicactive
material should be recycled, reused or treated as conventional waste in the usual industrial way.
The dismantling should occur in principle room by room if not system by system using the
following sequence:

a)  non-contaminated or presumed non-contaminated, if they are not needed during the
dismantling of contaminated parts;

b)  low-contaminated, if they are not needed during the dismantling of medium and high
contaminated parts;

¢y medium- and high-contaminated.

Proceeding according this sequence allows the subsequent contamination during the
decommissioning work to be avoided (in specific rooms “hot” spots can be dismantled first).
After the removal of the components and systems, the building structures and the site are to be
decontaminated to reduce the existing radioactivity under the clearance 1 evels, A part from an
interim storage of different radioactive materials, affer decontamination and clearance, the
remaining building structures are no longer considered as nuclear facility. The removal of these
building structures could then be performed as a conventional work.

5.2.3  Main Characteristics of Deferred Dismantling

Deferred Dismantling involves an carly dismantling of low to medium contaminated and/or
activated parts of the facilities and the conversion of the plantto a Safe Enclosure (SE) that
houses the most contaminated and/or activated parts of the facilities awaiting for their eventual
dismantling. The aim of the SE operation period is to benefit from the natural decay of the
radioactive nuclides, so that the deferred dismantling would be performed in an arca with
reduced dose rates and with a reduced radioactive inventory, The radioactive material would be
conditioned and packaged in a form which assures safe conditions of storage or disposal of this
material. Non-radioactive material would be recycled, reused or treated as conventional waste in
an usual industrial way.

In order to avoid subsequent contamination, the dismantling works should occur as described
here above for Immediate Dismantling.

The main question in Deferred Dismantling sirategy 18 to identify which parts of the facilities
should be included in the SE.

Anyway, all options consider removal of the fuel, removal of the operational waste and emptying
of the circuits carly in the decommussioning phase in order to obtain a significant reduction in the
hazards associated with the installation:

a)  Restricted SE: the SE is reduced to the smallest reasonable area, in particular to the reactor
core. This variant takes into account the radicactive d ecay o fthe steel structures o f the
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reactor core and allows wailing for an improved technology for the management of the
reactor graphite. The remaining SE area is contained within the reactor building (Building
A) which must be kept as a tight structure during the SE period. The not needed
inventories of building A and of the other buildings of the INPP are to be removed during
the SE preparation phase.

b)  Smail SE: the SE is limited to hermetic zonce of the Accident Localization System (housing
the reactor area and parts of the main coolant circuit). This variant takes into account the
radioactive decay of the contamination and/or activation of the main circuit components
and of the steel structures of the reactor and allows waiting for an improved technology for
the m anagement o f t he reactor graphite. The remaining SE area 1s contained within the
reactor building (Building A) which must be kept as a tight structure during the SE period.
The not needed inventory of building A and the other buildings of the INPP would be
removed during the SE preparation phase.

¢)  Extended SE: the SE area is defined by the reactor building (Building A). In this variant
the components would not be removed from Building A, they would remain there for 35
years.

d)  Maximum SI: the SE encompasses all A, B, V, G and D buildings. The costs estimate of
this variant clearly shows the relative benefits and drawbacks of early dismantling on one
side and operation cffort during the SE period on the other side. It appears not very
economical to contain all (low, medium and high) activated paits of the plant in a SE if the
associated operational effort is high.

5.3  'The Dismantling Strategy Selection

3.1 The INPP-PDP

The INPP-PDP (issued end of 1999 under the PHARE Programme) did not make any firm
recommendation on the best option to be followed for the decommissioning of INPP. In INPP-
PDP Final Report (Section 12,2 — Recommendations), it was concluded that “TFinal
recommendation for an immediate or a later decommissioning strategy as an optimum is not yet
possible. As demonstrated in the planning work, there is no clear advantage or disadvantage
given for one strategy from the technical or radiological point of view”,

It should be noted that the activity inventories and cquipment radiological characterization data
taken into account as input for INPP-PDP calculations were mostly not INPP specific. This is of
concern for assessment of:

- the decommissioning costs;

- the doses to the personnel,

- the decommissioning waste production, their conditioning and storage;

- the possibiity to free release dismantled equipment.
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5.3.2 JAEA Report “Selection of Decommissioning Strategy for INPP”

IAEA report TCR-00368 [2] “Selection of decommissioning strategy for INPP” was issued carly
2001 in the frame of the IAEA LIT/4/002 project “Support for the Decommissioning of INPP
Unit 17,

This report relied on the INPP-PDP documents and considered strictly the figures given in those
documents. In its conclusions, the report promotes the Immediate Dismantling as being the best
alternative for INPP decommissioning strategy. This report, however, clearly highlights that:

. “The social factors and the possible restrictions on the funding supply were not considered
in any depth;

- The adequacy of the proposed reference strategy should be re-evaluated against new
information becoming available or being developed under the Decommissioning
Programme.”

5.3.3 The INPP-FDP Preparation

Farly 2002, in its INPP-FDP preparation phase, the DPMU reviewed the present situation
prevailing at INPP and more globally in Lithuania as far as arc concerned:

the overall fuel management strategy at INPP site (which was examined in {3]);
- the operational waste management strategy (which was discussed in [4] and [5]);

- both inputs to and outcomes of INPP-PDP for Immediate Dismantling and for the four
Deferred Dismantling scenarios (which were reviewed in [6]) in order to identify:

® input and output data that could be re-used during preparation of INPP-FDP and EIA
Programme;

e missing data and possible inaccuracies required to be addressed during INPP-FDP
and EIA Programme preparation and later on during Decommissioning Project (DP)
and EIA Report preparation.

The figures of INPP-PDP were first updated technically. Further, the impact of different
scenarios of future wages escalation in Lithuania was considered. The technical comparison and
the global costing evaluation did not come up with definitive arguments in favour of one specific
strategy. However, considering slight technical advantages, reduced yearly Cash Flow needs
easing the decommissioning funding and a lower Net Present Value of decommissioning costs,
the Deferred Dismantling (considering Small Safe Enclosure boundary) appeared to be an
advisable strategy for INPP decommissioning.

In order to allow adequate governmental final decision making, the Ministry of Economy asked
INPP/DPMU to produce a separate document outlining, for both Immediate and Deferred
Dismantling strategies, the technical and financial elements impacting the sclection.

The various involved Lithuanian Bodies identified the elements they considered as being
important and that should be tackied in the decommissioning strategy selection document.
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The INPP dismantling strategy selection support document was officially issued in October 2002 {7},
5.3.4 The Final Lithuanian Governmental Decision

To reach a final decision on the INPP dismantling strategy that encompasses the global
Lithuanian socio-economic situation, the Lithuanian Government complemented the technical
and financial elements presented in above strategy sclection support document with due
consideration on more general social, political and economic grounds.

On the 26™ of November, in its decree No 1848, the Government of the Lithuanian Republic
stated that: “... in order to prevent the heavy long-term social, cconomical, financial and
environmental consequences... Decommissioning of Unit 1 of the State Enterprise lgnalina NPP
shall be planned and implemented in accordance with the Immediate Dismantling Strategy™.

5.4  Evaluation of Envirommental Impacts of the Dismantling Alternatives
54.1 Introduction

An “Environmental Impact” means anticipated changes in the environment caused by a proposed
cconomic activity [8]. These changes can be direet, indireet or cumulative and can be found at
different ecological (species to ecosystem) and social (individual to community}) levels, can vary
over space and time, and can be cither positive or negative [9].

Lithuanian law on Environmental Impact Assessment is very similar to related EU legislation.
The purpose of the present EIA Programme is to identify the scope of the assessment {1.e. the
various relevant impacts to be investigated), those impacts will be predicted during EIA Report
preparation, in terms o f their possible change from bascline ¢ onditions, and then assessed, in
terms of their importance. Comparison with environmental standards will be made as far as
possible (example: releases of radioactive liquid and radioactive effluents, doses to the members
of the public, temperature of Lake Drukshiai). For more subjective impacts {e.g. landscape
impacts) qualitative assessments will be undertaken.

The EIA process will be coherent with Lithuanian EIA legislation and regulations analysed in
Chapter 2. The EIA study will also be carried out in accordance with the guidance given in the
“Manual for Environmental Impact Assessment in Lithuania™ [9} and “Guidance for Undertaking
an EIA of Proposals to Decommissioning a Nuclear Power Plant” which was produced in
February 2002 under European Commission Contract [10].

Based on the Environmental Baseline (Chapter 3) and Characteristics of the INPP
Decommissioning (Chapter 4), the present section identifies the potential Environmental Impacts
of the Decommissioning of INPP. The elements of the decommissioning activities which will
generate impacts, the components of the environment, the territories concerned and the socio-
economic factors which may be affected and the nature and importance of these impacts are
shortly described.

At the EIA Report stage, the detailed discussions of relevant potential Environmental Impacts
will describe the methodologies employed and the assumptions and uncertainties included within
the assessments. The EIA Report will consist of the systematic and interdisciplinary prediction,
identification, and evaluation of impacts of the proposed decommissioning project.
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5.4.2 FKoreseeable Effects of the Decommissioning on the Environment

The Environmental Impact Assessment takes into account the decommissioning activities with
consideration given to the current status/use of the land on which the decommissioning project s
to be implemented.

It identifies also the environmental components that are potentially impacted.
5.4.2.1 Decommissioning Activities with Potential Environmental Impacts

The EIA programme includes “characterization of the main alternatives studied by the developer
of the proposed economic activity or the preparer of the EIA documents, and an indication of the
main rcasons for this choice, taking into account the best available techniques and potential
environmental effects™ [111.

Immediate Dismantling and Deferred Dismantling are discussed under sections 5.2.2 and.5.2.3.
The choice of one of theses strategies must take environmental considerations into account, but
also technical, financial and social considerations as well.  Let us remind that the INPP
Decommissioning is a succession of Decommissioning Project on a long period of time (see for
example Figure 1-1).

Taking all these elements into consideration, among which environmental ones, the Government
decided on 26" November 2002 to implement the Immediate Dismantling Strategy.

For both Immediate and Deferred Dismantling alternatives considered:

- the main direct envitonmental impacts will be related to the shutdown of the plant with its
associated interruption of massive release of thermal power to the lake; there are also
important economical consequences;

- other environmental impacts will be generated by following activities related to the
decommissioning of INPP:
As resuiting from normal conditions:
@ Modification of industrial site and fencing;
e Modification of industrial buildings, demelition of buildings;
e Construction of new buildings;
® Performance of refill and carth movement operations;
® Drainage works;
e Recycling, reusing of waste materials;
e  Transport of materials;
® Handling of hazardous materials (radicactive and toxic);
e Confrolled refeases of liquid and gascous effluents, cease of these releases;
@ Storage of radicactive waste;
e Surveillance and Control Activities.
As resulting from accidental conditions:
® Oceurrence of fires;
@ Structural failures due to the action of cxternal agents {(carthquake, flooding,
sabotage);
® Personnel accidents;
® Uncontrolled releases of contaminated liquids and gases.
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The foreseeable impacts are developed 1 the next section.
5.4.2.2 Identification Matrix for Potential Environmental Impacts

The identification of potential impacts from the INPP Decommissioning is based on the
knowiedge of the environmental bascline, of the Project and from the resuits of an EU funded
study, the Final Report “Environmental Impact Assessment for the Decommissioning of Nuclear
Installations™ [101. In this report, an impact identification matrix was developed. Its adaptation to
the present project is shown on Figure 5-1.

Important remark:

The matrix and following tables are established on the basts of the information available for what
concerns environmental baseline and characteristics of the Decommissioning Plan. They are to
be considered as guidelines for the preparation of the EIA Reports. They do not pretend to be
exhaustive as the present EIA Programime is a scoping phase in the EIA Process.
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5.4.2.3

Detailed identification of potential environmental impacts

. . . . e Ci - - 7
Each potential environmental impact identified within the scope of the present EIA Process’, can
¢

be detailed according to:

e The identification of possible effects,
e Proposals for methodological approach for assessment,

e Territories that should be considered during the assessment.

5.4.2.3.1  For the Physical Environment
Aldr:
Activities Potential impacis Methodology Territories

Shutdown of the plant

Better air quality regarding
radicactive pollutants

Determine the decrease of
pelivtant emissions and
compare with natural
levels of pollutants

Regional scale (30 km
radius for radioactive
pollutants, including
international aspects)
Local scale (few km} for
combustion pollutants

Demolition of busidings

Dust fallout in the vicinity
of works

Compare with nuisances
created by large civil
works

l.ocal scale (few hundred
meters) around work
places

Refill and earth
MOVEeInenis

[ust fallout in the vicinity
of works

Compare with nuisances
created by arge civil
works

Local scale (faw tens of
meters) around work
places

Recyeling, reuse of wastes

Non-radicactive dusl
fallout in the vicinity of
recyciing places

Compare with nuisances
created by such processes

Local scale (few tens of
meters) around recyching
places

Transport of maierials

Non-radioactive dust
fallout along transport
rouics

Compare with nusances
usually created by the
tfransport of civil works
wastcs

I.ocal scale (few 1ens of
metersy along the transport
routes

Iandling of hazardous
maierials (radioactive and
{OXIC)

Potential increase of
radioactivily in the areas
of handling

Determine possible
emissions and compare
with related standards

Local scale (few hundred
meters) around handling
places

Controlled releases of
liquid and gaseous
effiuents

In the middle and long-
term, reduction of releases
due o shutdown

Determine the decrease of
pollutant emissions,
compare with emissions in
normal operation and with
related standards

Regional scale (30 km
radius for radioactive
pollutants, including
mternational aspects)

Interim storage of
racioactive waste

Potential increase of
radioactivity in the
surroundings of the
storage at full capacity

Determine the
radicactivily increase and
related dose to critical
members of the public

Local scale (few km)

Accidentat events

Potential increase of
radicactivity in the arca of
pollutant dispersion

Determine source torms
and potential radioactive
ennssions

Regional scale (36 km
radius for radicactive
pollutants, including
international aspects) -
review in function of
source lerms importance

Couples with:

e A2:is not useful in itself and impacts associated to the evolution of the site are covered
by other couples,
e  Ad:not significant,

Potential impacts related to other projects {such as new HOB, ISFSE, et} are mentioned for information in the
identification malrix.
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s AG, Al4 and A16: are not relevant.

L.and and soil:

Activities

Potential impacts

Methodology

Territories

Demolition of buildings

Use of land for works and
perturbation of soils that are
currently not used by INPP.
Remove of contaminated
soils.

Check localisation of new uses
of land and assess
congeguences on soil structure
and guality.

L.ocal scale (fow
hundred meters)
around demolition
places

Construction of new

Use of land and 1mpact on

Determine arcas necessary and

Local scale (site)

buildings soil soil type at foreseen locations
Refill and earth Soils destructuring, use of Compare with soil quality and | Local scale (site)
movements land for earth deposits. assess foreseen works in terms

Modification of run-off afier
works

of soil quality preservation
and restoration. Check current
run-off and potential
perturbation resulting from
works

Dramnage works

Perturbation of groundwater
circulation and quality

Based on the knowledge of
groundwater circalation at the
INPP site, evaluate potential
impacts on water circulation
and quality. Verify possible
flow from the Lake Drukshiai.
Verify possible effects on near
marshes (desiccation).

Local scale {few
hundsed meters)

Recyeling, reuse of
Wasies

Non-radicactive dust fallout
in the viciniiy of recyeling
places

Compare with nuisances
created by such processes

Local scale (few tens
of meters) around
recycling places

Transport of materials

Non-radioactive dust fallout
along transport routes

Compare with nuisances
usually created by the
transport of civil works wasles

Local scale (few tens
of meters) along the
fransport routes

Handling of hazardous
malerials (radicactive
and toxic)

Potential contamination of
soil in case of no proper
handling and storage

Determine what substances arc
concerned as well as their
pollution potential, in parallel
with measures forescen for
their appropriate handling and
storage

Local scale (site)

Controlled releases of
liguid and gaseous
effluents

Evolution in soil quality due
1o the reduction than stop of
gascous effluents and fallout

Determine the decrease of
radioactive fallout, compared
to previous situation

Regional scale (30 ki
radius for radicactive
pollutants, including
mternational aspects)

Accidemtal events

Potential increase of
radioactivity in the soils
resulting from poeliutant
fallout

Determine source terms and
potential radicactive emissions

Regionat scale (30 km
radius for radioactive
poliutanis, including
inlernational aspects) -
review in function of
source lerms
importance

Couples with:

e Al it will have no effect in itself; associated effects (decrease of radiological releases)
are covered in other couples,
e A2: no cffect in itself, we can mention a possible change in the far future into the
destination of the site, which is related to the decision of the Authorities to change its use
(new activities, Greenfield, etc.),
e A7 and A8: no effect,
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e Al2:1s not significant,
o  Aldand A10: are not relevant.

Surface waters:

Activities

Potential impacts

Methodology

Territories

Shutdown of the plant

Better lake water and river
Prorva quality due (o
decrease of radioactive,
thermal, and sanitary
wastewater. Decrease of
water consumption

Determine the decrease of
emissions and compare
with previous levels of
poliutants

Regional scale (30 km
radius for radioactive
pollutants, including
international aspects)

Medification of indusirial
site and fencing

Modification in the local
waler cycle

Describe the evolution in
the local water cycle and
evaluate consequences

Local scale (site and close
surroundings)

Demolition of buildings

Disturbance of water
circulation due to
demolition of drainage
systems

Evaluate the evolution in
the local water eycle

Local scale (site and close
surroundings)

Construction of now
buildings

Perturbation of run-off at
new buildings lecation

Determine areas concerned
and nun-off pattern
modification

Local scale (site)

Drainage works

Perturbation of surface
water circulation and

quality (a.0. release of
suspended particulates)

Based on the knowledge
of surface water
circulation on the site,
evatuate potential impacts
on water circulation and
qualiiy,

Local scale {site)

Recveling, reuse of wasles

Run-off water gquality
changes (a.0. suspended
particuiates)

Evaluate potential changes
and impacts on local
surface waler

l.oeal scale {site)

Transport of materials

Sludge deposits on roads
at the exit of the site {rainy
days)

Compare with nuisances
usually created by the
transport of civil works
materials

Local scale {from few tens
1o some hundreds of
meters) along the transport
roufes

Handling of hazardous
materials (radioactive and
toxic)

Potential contamination of
run-off water or
wastewater effluents by
hazardous substances in
ihe areas of handling and
their transport on sile

Determine what
substances are concerned
as well as their pollution
potential, in paraliel with
measures foreseen for their
appropriate handling and
storage

l.ocal scale (site and
bodies receiving
wastewaters)

Controlled releases of
Hiquid and gaseous
effluents

In the middie and long-~
term, reduction of releases
due to shutdown

Determine the decrease of
pollutant emissions,
compare with emissions in
normal operation and with
related standards

Regional scale {concerned
water courses and lakes)
including international
aspects

Interim storage of
radioactive waste

Potential increase of
radicactivity in the run-off
waler

Determine the potential
radioactivily increase and
compare o applicable
standards

Sub-regional scale
(concerned water courses
and lakces)

Accidental events

Potential pollution of
waler by extinguishing
actions or accidental
releascs

Determine source terms
and potential
contaminations

Regional scale {30 km
radins for radioactive
pollutants), including
international aspects -
review in function of
source ferms Importance

Couples with:
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e AS5:is not significant,
o Al4 and Al6: are not relevant.

Underground waters:

Activities

Potential impacts

Methodology

Territories

Shutdown of the plant

Better water quality due to
decrease than stop of
radioactive, thermal, and
santiary waslewaler.
Decrease of water
consumption

Determine the decrease of
emussions and compare
with previous levels of
pollutants, taking info
account water exchanges
between surface and
underground

Regional scale (30 km
radius for radicactive
pollutants, inciuding
internaticnat aspecls)

Moedification of industrial
site and fencing

Modification in the tocal
waler cycle

Describe the evolution in
the tocal water cycle and
evaluate consequences

Local scale (site and close
surroundings)

Demolition of buildings

Modification of water
circulation on the sile and
transfer to underground
water

Bescribe the evolution in
the local water cycle and
gvaluate consequences

Local scale (site and closc
surrcundings)

Construction of new
buildings

Decrease of permeable soil
at new buildings Jocation

Determine areas concerned
and compare 10 current
impermeable areas and
their evolution with the
project

Local scale (site)

Drainage works

Pertusbation of
underground water
circulation during works
and of quality (a.0. contact
with poliuting substances)

Based on the knowledge
of underground water
circulation on the sile,
evaluate potential mmpacts
on circulation and quality.

[.ocal scale (site and
surroundings)

Handling of hazardous
materials {radioactive and
fOXic)

Potential contamination of
run-off water or soit by
hazardous subsiances in
the areas of handling and
their transport on site

Determine what
substances are concerned
as well as their pollution
potential, in paraliel with
measures {orescen for their
appropriate handling and
slorage

Local scale (site and
bodics in contact with
underground water)

Controlled releases of
Hquid and gascous
effluents

In the middle and long-
term, reduction of releases
due to shutdown

Determine the decrease of
nollutant emissions and
comment on the possible
increasing quality of
underground water

Regional scale (concerned
waler courses and lakes)
including international
aspects

Interim storage of
radioactive waste

Potential increase of
radicactivity in the run-off
water

DPetermine the potential
radioactivity
contamination of
underground water

Sub-regional scale
{concerned underground
waler)

Accidental evengs

Potential poliution of run-
off water and soils

Determine source ierms
and potential
contaminaiions

Regionat scale (30 km
radius for radioactive
pollutants), including
internationai aspects —
review in function of
source terms importance

Couples with:

e A5, A7, A8: are not significant,
e Aldand A16: are not relevant.
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Ilora:

Activities

Potential impacts

Methodology

Territories

Shutdown of the plant

Decrease in releases of
potlutants, better quality in
ecosystems

Determine the possible
evolution of ecosystems
influenced

Regional scale (30 km
radius for radicactive
pollutants, including
international aspects}

Construction of new
buildings

Destruction of flora at new
huildings location

Check species importance
al arcas concerned

Local scale (site)

Drainage works

Perturbation of surface and
near surface underground
waler circulation

Check possible impacts on
flora species present at
drainage works location.

Local scale {(site}

Handling of hazardous
materials (radiovactive and
toxic)

Potential contamination of
run-off water or soil by
hazardous substances in
the arcas of handling and
their transport on sile

Determine what
substances are concerned
as well ag their pollution
potential, in paraltel with
measures foreseen for their
appropriate handling and
storage

Local scale (site)

Controlled releases of
hquid and gaseous
effluents

In the middle and long-
term, reduction of releases
due to shutdown

Determine the impact of
the decrease of poliutant
emissions, in function of
observations made after

comissioning

Local scale (few km)

Accidental evenls

Potential pollution of
water, air and seil by
releases of potluting
substances

Determine source ternis,
potential contfaminations
and impacts for flora
species concerned

Regional scale (30 km
radiug for radicactive
poilutants), including
international aspects -
review in function of
BOUFCE 1eTms Importance

Couples with:

e  AZ2: though not important, the effect would be a progressive restoration of places for flora
growth (it also depends of the decision of the Authorities to change its use (new

activities, Greenfield, etc.); linked to A5,

e A3, A8, All: not significant,
e A7, Al4and Al6: not relevant,
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Fauna:

Activities

Potential impacts

Methodology

Territories

Shutdown of the plant

Decrease in releases of
poilutants, better quality in
ceosyslems

Deternyine the possible
evolution of ecosystems
influenced

Regional scale (30 km
radiug for radioactive
pollutants, mcluding
international aspects)

Demolition of buildings

Noisy works could affect
the frequentation of
surroundings by sensilive
species

Describe the potential
effects of works on
sensitive species

Local scale {sife and close
surroundings)

Construction of new
buildings

Destruction of possible
interesting habitats

Check if interesting
habitats will be affected by
new constructions

Local scale (site)

Handling of hazardous
maierials {radioactive and
toxic)

Potential contamination of
run-off water or soil by
hazardous substances in
the areas of handling and
their transport on site

Determine what
substances are concerned
as well as their pollution
potential, in paraliet with
measures foreseen for their
appropriale handling and
storage; check transfer
pathways that could affect
fauna species

i.ocal scale (site and
surroundings = few kinsg)

Controlled releases of
liguid and gascous
effluents

In the middle and long-
term, reduction of releases
due to shutdown

Determine the impact of
the decrease of pollutam
emissions, in function of
observations made afler

commissioning

I.ocal scale {fow km)

Accidental events

Potential pollution of
water, aiy and soil by
releases of polluting
substances

Determine source forims,
polential contanzinations
and impacts for fauna
species concerned,
particularly Natura 2000
species

Regional scale (30 km
radius for radioactive
pollutants), including
international aspects -
review in function of
source ferms imporiance

Couples with:

e A2: though not important, the effect could be an increase in fauna species frequentation
of the site (it also depends of the decision of the Authoritics to change its use (new

activities, Greenfield, etc.); linked to A5,

e AG, A8, All, Al2: not significant; the transport of civil works wasles or other materials
will not change significantly the current nuisances caused by the traffic that could
influence the fauna,

o A7, Aldand A10: not relevant.
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Landscape:

Activities

Potential impacts

Methodology

Terrifories

Demolition of buildings

Some visual impacts due
1o works then decrease in
built arcas with possible
landscape enhancement

Evaluate impacts from
works characteristics,
schedule and remaining
buildings on the middle
and long term

Sub-regional scale (visual
perception area)

Construction of new

Increase of visual impact

Determine on the basis of

Sub-regional scale {visual

buildings new buildings locations perception area)
Refiil and earth Enhancement of site visual | Evaluate enhancements Local scale (site and
MOvVements aspect and propose additional surroundings)

measures if necessary
(taking itfo account
synergies with other
factors}

Accidental events

Potential degradation of
landscape resulting from
destruction of habitats
from fires or heavy
contamination

Determine source terms
and potential impacts

Regional scale (30 km
radius for radioactive
pollutants, including
international aspects) -
review in function of
source terms importance

Couples with:

¢ Al notrelevang,

e A2: no effect in itself we can mention a possible change in the far future into the
destination of the site, which is related to the decision of the Authorities to change its use
(new activities, Greenfield, ete.),

e A0, A7, A9, A10: no effect,

e A1l only new buildings — out of scope of the present EIA Programme — could have a
visual impact; to be assessed in their respective EIA Processes,

e A8, Al2:1snot significant,

e Al4, Al5 and A16: not relevant.

5.4.2.3.72
Land use:

For the Socio-economic Eavironment

Activities

Potential impacits

Methodology

Territories

Meadification of industrial
site and fencing

Modification in the use of
land iowards uses stil}
subject to decisions by the
Authoritics

Discuss the evolution of
the site according to
different projects and final
destination. Evaluate
relationships with other
uses that can he
interconnected

I.ocal scale (site and
surroundings)

Accidental events

Potential degradation of
land resulting from heavy
contaminatiosn, that can
threaten planned or current
uses

Determine source terms
and potential impacts

Regional scale {30 km
radius for radioactive
potlutants, including
international aspects) -
review in function of
source terms importance

Couples with:
e Al:no effect,

e A3:same as A2 in this case,
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s A4: the new buildings to be constructed that may have a significant impact on land usc
will be subject to their own EIA process,

e A5, A6, A7, A8: not relevant,

e A9, A10: not significant,

e All: only new buildings — out of scope of the present EIA Programme — could have a
visual impact; to be assessed in their respective EIA Processes,

o  Al2, Al4, At5and A16: not refevant.

Cultaral:
No particular impact of the project on Cultural issues. Protected areas mentioned in Section 3,

that could be affected, are to be investigated under other above mentioned environmental
components. Attention shall be drawn on possible cultural impacts.

Infrastructures:

Some changes can appear during the INPP Decommissioning, as the increased use of roads for
wastes transport (e.g. from civil works on the site), modifications in the electrical power supply
network, Impacts of traffic are to be investigated.
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People (health):

Activities

Potential impacts

Methodology

Territories

Shutdown of the plant

Betier air and water could
patlicipate in less exposure
to critical members of the
public.

Determineg the decrease of
exposure and compare to
previous one

Regional scale (30 km
radius for radicactive
pollutants, including
international aspects)

Demotition of buildings

Workers exposure o dust
and other substances,
among which possible
radioactive ones

Determine potential risks
for health and dose to
workers and critical
members of the public

[ocal scale (site and
surroundings)

Refill and canh
movemenis

Exposure to dust

Compare with nuisances
created by large civil
works

Local scale (few tens of
meters) around work
places

Transport of materials

Exposure to radioactivity
during transport of
radioactive materials

Evaluate by comparison

with previous shipments,
compare with applicable
standards

Local scale along the
transport routes

Handling of hazardous
materials {radioactive and
toxic)

Potential increase of
radicactivily and exposure
to hazardous substances in
the areas of handling

Determine possible
impacts for health
emissions and compare
with related standards

I.ocal scale around
handling places

Controlled releases of
Hquid and gaseons
effluents

In the middle and long-
term, reduction of releases
due to shutdown

Determine the decrease of
pollutant emissions,
compare with emissions
and dose (o workers and
critical members of the
public in normal operation
and with relaied standards

Regional scale (30 ki
radius for radioactive
pollutants, including
international aspects)

Interim storage of
radioactive wasie

Potential increase of
radioactivity in the
simrownidings of the
storage at full capacity

Determinge the
radioaclivity increase and
related dose to critical
members of the public

Local scale {fow km)

Accidental evenis

Potential increase of
radioactivily in the arca of
poilutant dispersion

Determine source erms

and potential impacts in

terms of dose to workers
and critical members of

the public

Regional scale (30 km
radiug for radioactive
pollutants, including
international aspects) -
review in function of
source lerms importance

Couples with:

e A2 is not useful in itself and impacts associated to the evolution of the site are covered
by other couples,

e A4 not significant in itself (as workers safety during construction is covered by other
specific legislation for occupational health and safety at work),

e  A7:not significant,

e A6, AlG: arc not relevant.
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Population and economy:

Activities

Potential impacts

Methodology

Territories

Shutdown of the plant

Progressive but stil}
important loss of jobs,
partly compensated by
jobs related to the
dismantling. Other energy
sources to be found.

Town heating system and
warm water will be more
expensive (o inhabitants,

Iixplain progression of
emplovment, with direct
and indirect effects on
tocal economy and social
tissue. Use social
economic studies made on
the subject.

Regional scale, including
potential national-wide
CONSeqUences.

Modification of industrial
site and fencing

Modification in the use of
the site can, according to
decisions made by the
Authoritics for the future,
lead to various social and

Describe, on the basis of
studies made on this
subject, the possible
sceparios for social and
economic development of

Regional scale

economic consequences at | the area.
locai and regional level.
The changes could be very

important in Visaginas.

The works for the Decommissioning will need workforce. This should be mentioned in the EIA
as social and economical impact (aside the job cut offs that arc related to the INPP operation).

543 Conclusions

The identification matrix applies to both Dismantling alternatives and only differences will be in
the quantification and associated minimization and mitigation measures for some of the less
significant identified impacts.

In the short term (up to 2012), Immediate and Deferred Dismantling show almost the same
Impact on Environment as preparatory activities, first dismantling activities and
decommissioning support packages operation are quite similar in both options.

In the mid-term (2012 - 2030):

a)  bnmediate Dismantling will have a tough Environmental Impact as all remaining
dismantling activities are to be performed during this period. The works will tackle high
contaminated/activated e quipment and material. At around 2030, provided adequate off-
site final storages are made available, INPP site could possibly be restored (o free field;

b)  Deferred Dismantling will have slight Environmental Impact due to Safe Enclosure
operation.

In the long term (2043 — 2060}, final dismantling to be considered for Deferred Dismantling 1s to
occur and this will have a tough Environmental Impact. Here also the works will have to tackle
the safe enclosed high contaminated/activated equipment and material.

The radiological environmental impacts of INPP decommissioning are presented in Chapter 6.
The following table compares, from a qualitative standpoint, the differential radiological impacts
of the Immediate and Deferred Dismantling options.
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Figure 5-2. The radiological impacts of the Immediate and Deferred Dismantling options

Issue Immediate Dismantling Differed Dismantling

Release of liquid and gaseous (-}
radioactive waste

Mass of solid waste dedicated to:

e Landfill (-)
e Near-surface disposal (-)
» Geological disposal ()
Non radioactive impact sources () (O
(see Section 8)
Plant personnel/Public exposure (=)
Mass of free released materials (-)

Note: (-) slightly lower impact; (0) no anticipated differential impact; (+) slightly higher impact

The radiological environmental impact of the Differed Dismantling option is somewhat lower
than that of the Immediate Dismantling. This results from the fact that the dismantling of the
most active components (ex: the reactor components) will start after a Safe Enclosure period of
35 years, i.e. 43 years after the Reactor Final Shutdown. Such a period enables some decay in the
inventories of the short to medium lived gamma emitlers in the equipment to be dismantled and
in the secondary waste gencrated by the dismantling operations.

The non-radiological environmental impacts of INPP decommissioning are presented in Chapter
7. There also no decisive argument for or against any specific dismantling option is to be found.

Globally, when balancing the technical, financial, economical, environmental, social and
political considerations to make a decision on the dismangling strategy to be followed, as a first
approach, there is from an environmental impact point of view no definitive argument to go for
one dismantling option or another.

Furthermore, considering both dismantling options, adequate minimization and mitigation
measures (as outlined in Chapter 8) can be implemented to cope with the identified impacts and
ensure that the residual impacts of the decommissioning activities to be performed are
environmentally acceptable.

5.5 List of References
1. INPP Preliminary Decommissioning Plan — NIS/SGN/SKB — PHARE Project 4.08/94.

2. 1AEA Report No. TCR -~ 00368 “Selection of the Decommissioning Strategy for the
Ignalina NPP”.

Tl

DPMU Document “Comparison of reactor unioading and fuel transfer scenarios” — ref
B8/0002.

4. DPMU Document “INPP Operational waste freatment strategy” — ref B2/3/4/TN/0.

5. INPP Solid Waste: preliminary set of WAC for conditioned waste candidate for near-
surface disposal -~ DPMU Report 04.B21.01.20/TN/004 issue 1 - 30/04/02.

AL TED/BA000]
lssue (05 Page 97 of 150




Final Decommissioning Plan - INPP Decommissioning ETA Programme INPP - DPMU

6.

DPMU report on Preliminary Decommissioning Plan Review —ref AT.1/PDP/000] 1ssue 2.

DPMU document “Technical and Financial Considerations Required to select an INPP
Decommissioning Strategy™.

Law on Environmental Impact Assessment of the Proposed Economic Activity, 18 April
2000, N° VIII-1636.

Manual for Environmental Impact Assessment in Lithuania. Ministry of the Environment
of the Republic of Lithuania, Finnish Environment Institute. ISBN 9955-425-88-1, Based
on Lithuanian EIA legislation in force on 1 January 2001,

Environmental Impact Assessment for the Decommissioning of Nuclear Installations. Final
Report — Vol.2. Guidance for Undertaking an EIA of Proposals to Decommissioning a
Nuclear Power Plant — EC Contract B4 - 3040/99/MAR/C2.

Order of the Minister of the Environment of the Republic of Lithuania N° 262, June 2000,
on Regulations on Preparation of the Environmental Impact Assessment Programme and
Report.

AL TEDRA0601
Tssue 05 Page 98 o 150



Final Decommissioning Plan - INPP Decommissioning EIA Programme INPP —-DPMU

6 Radiological Environmental Impact
6.1 Introduction -~ Scope
This Chapter addresses the following 1ssues:

a})  the key environmental radiation protection criteria applicable during the different phases of
the INPP units 1 and 2 decommissioning;

b}  the short and long term® radiation protection of the public;
¢)  the INPP personnel individual and collective doses;

d)  the measures implemented to minimize the radiological impact for the critical members of
the public and for the plant personnel.

This chapter describes the methodology that will be implemented to address the above issues.

The detailed assessment of these issues will be covered by the Decommissioning Projects of the
INPP Decommissioning Plan and associated HIA Reports.

6.2  Key Environmental Radiation Protection Criteria

The basic ALARA principles governing the routine operation remain applicable during the
different phases of the plant decommissioning. This means, among others, that, on a short term
basis:

a)  the operational and maximum allowable discharge limits of liquid and gaseous radioactive
waste may not be exceeded;

b)  the operational and maximum allowable radiological exposure limits for the plant
personnel may not be exceeded.

On a medium term basis, the radiation exposure of the public must be ensured as far as the
interim storage of spent fuel is concerned. This aspect will be covered in the EIA of associated
project for [SFSF.

On a long term basis, the radiation exposure of the critical members of the public shall be
warranted by limiting the critical nuclides activity inventory in the conditioned solid waste
disposed off into the future near-surface repository site(s).

6.3 Liquid and Gaseous Radiocactive Waste Discharges during the Plant
Decommissioning

Actually, the reduction of the equipment inspection, maintenance and repair activities will be
compensated by an increase of the cleaning, decontamination and dismantling activitics.

¥ Short term - during active decommissioning, i.c. - dismanthing of equipment, demolition of buildings, treatment of
waste.

Long lerm - when active decommissioning s finished and when all radioactive waste are safely stored or disposed
of.
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It is worth to note that, 2 months after the RFS:

I, There will no longer be releases of noble gases (Xe and Kr isotopes) and of short lived
. - , 33
iodine isotopes (I, '),

v - - 3 T :
[I.  There will not longer be emissions of H” and C™ via the atmospheric releases;

111, The H® releases via the liquid waste and atmospheric discharges will be significantly
reduced.

Dismantling activities generate the pollutants of liquid and atmospheric radioactive releases.
However, taking into account a decay period after the Reactor Final Shutdown, the discharges of
short lived fission and activation products Mn™, 77 Nb”, Fe™) in liquid and atmospheric
waste will be significantly reduced.

The above mentioned decay period has little effect on the Cs"™ activity inventory in the
decommissioning waste. However, due to a very high solubility, the Cs"7 activity inventory in
the decommissioning waste is predicted to be very low (scc Chapter 6 of the INPP-Final
Decommissioning Plan). It is therefore proposed to keep, during the dismantling, maximum
allowable discharge limits applicable to the routine operation of the plant.

The assessment presented in this item will be addressed in details in the EIA Report.

6.4  Radiolegical Impact Assessment Methods

The assessment of the effective dose and of the dose equivalents to the organs of the critical
members of the public implies:

a)  the assessment of the radiological source terms, i.e. the released activities via the liquid
and gascous waste discharges, including the routinely measured nuclides (Co™, Co®
Mn®, Cs'™and Cs''") and the critical nuclides (long lived B-y emitters, U and TRU
nuclides). The releases of these latter will be assessed on the basis of their appropriate SF
and of their physical-chemical behavior in the waste processing installations;

T

b)  the assessment of the resulting effective dose and dose cquivalents to the main organs of
the critical members of the public, due to the direct and indirect exposure pathways. For
this purpose, the methodology recommended by [1] will be implemented.

¢)  The dose-contamination conversion factors (Sv/Bqg) of some critical nuclides (ex. Ni*,
. g GF . A . f .
Ni%, Nb*, Te™y are not mentioned in [1]. They will be calculated on the basis of the
methodology given in [2] and [3].

These assessments will be prepared for the different phases of the decommissioning in the frame
of the INPP-Decommissioning Projects.
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6.5

Solid Waste Production, Characterization and Conditioning Techniques
with Respect to the Final Disposal

The production of conditioned decommissioning waste packages is a key issue of the
decommissioning activities. Most of the conditioned wastes come into ¢ onsideration for
final disposal into a near-surface repository site (still under study at this stage). The critical
nuclides’ inventories of this waste constitute, therefore, the radiological source term for the
long term safely assessment of the final repository site(s).

Independently from economical considerations, there is thus a strong safety incentive to
minimize the volume of conditioned decommissioning waste to be disposed off.

This objective i1s achieved by:

a)

b}

a careful preparation o f the d ismantling o perations { §9.2. o f the FDP). The sizes of the
segmented/cutted equipment must be optimized so as to make benefit, to the largest
possibie extent, of the useful capacities {max. load, free volume) of the containers used for
immobilization and final disposal;

implementing a decontamination, whenever such an operation enables to reduce the overall
volume of conditioned waste to be disposed off;

implementing waste conditioning fechnigues that enable to achieve the highest volume
reduction factors(VRF), while still complying with the Waste Acceptance Criteria (WACH,

for example, incineration of combustible waste followed by super-compaction of the ashes.

Waste Acceptance Criteria (WAC): the conditioned decommissioning waste, as well as the
conditioned operational waste, must comply with a set of WAC, including among others,
strict limitations on the inventories of critical nuclides. The compliance with these WAC
implies a detailed radiological characterization of the different waste streams to be
conditioned.

The methodology to be implemented in the Decommissioning Projects is summarized on
Figure 6-1.

Quality Assurance — Traceability

The waste management system must enable full traceability and retrievability of each
conditioned package dedicated to final disposal.

A waste package characterisation record must contain the final quantification of the hazardous
content of individual packages and determination that the radioactive waste package meets all
the regulatory requirements set by public authoritics for performance of operations with
regards to it (lifling, transfer, etc.), its interim storage, transport and disposal [4]. This means
that each package must be provided with waste package characterization records containing,
at ieast, the following mformation:

9 ald 7i59 63 g 00 G4 @ 00 e 90 (129 135 e (37 ¢4235 5238 . 236 p 230 55 240 5 24
oY, NI Co® N Se T, Tl T, s Cs L UL U, Put, Put, Puth, Path,
241 o 242 244
Am, Pet, Cm
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L. origin and type of the conditioned waste;

1.  date of conditioning ( identification of the conditioning campaign);

[11. the tota] weight of the conditioned waste — type of the immobilization matrix;
IV. critical nuclides inventories in the conditioned waste by the time of conditioning,.
V. contact (10cm) dose rate and dose rate at Im by the time of conditioning;

V1. residual (if any) external o and B-y surface contamination of the waste package;
VII. presence of toxic/hazardous materials (when relevant},

VIIIL. location in the interim storage facilities;

IX. date of evacuation to the final disposal site.

A computerized tracking system, enabling the entry and the storage of these data in a database,
will be installed at INPP in the frame of the supply of the B Package.

The here above described methodology will be implemented in  details, for each
decommissioning waste stream in the DP.

6.6 Radiological Consequences of Postulated Incidents and Accidents for
the Members of the Public and for the Plant Personnel

6.6.1  Introduction-Scope

After the RES, the risk of incidents/accidents leading to large releases of fission products from
the fucl is considerably reduced. However, the nature of the tasks to be carried out in view of the
dismantling is such that incidents/accidents leading to some contamination spreading in the plant
and releases into the environment cannot be excluded despite of the precautions taken during the
preparation and the execution of the works.

The objectives of this Chapter are:

a)  To identify the bounding sequences (scenarios) with respect to the exposition of the critical
members of the public and of the plant personnel;

b To identify the precautions that are taken to avoid the occurrence of such events;

¢)  To asses the radiological exposures (effective dose, dose equivalents to the main organs) of
the critical members of the public;

d}  To identify the counter measures thaf can be implemented to mitigate the radiological
consequences of the identified incidents/accidents;

¢} To demonstrate that the radiological acceptance criteria (regulatory requirements) are met,
even when these analyses are based on conservative approaches (radiological source terms,
meteorological conditions, atmospheric dilution factors...).
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A preliminary list of possible scenarios to be analyzed during the preparation for dismantling 1s as
following:

a)  accidents in spent fuel handling and storage system:
I.  fuel handling accidents;
1. loss of spent nuclear fuel cooling capability;
b)  foss of spent decontamination solution;
¢)  firerisk, including fire of the flammable ventilation filters;

d}  accidents/incidents during the Fuel Assemblies cooling in the reactor core (prior transfer to
Unit 2);

g}  Spent Fuel storage cask transportation accident;
1y graphite handling and disposal related incidents/accidents.

Item ¢) (SF storage cask transportation accident) is analyzed by relevant projects and will not be
considered in this Chapter.

The above sequences include the highest  potential  radiological  source  ferms
(transferable/volatile contamination) for the members of the public. In addition to these, the EIA
Report will also investigate the major potential incidents/accidents related to the implementation
of specific dismantling tools and techniques, the radiological exposure of the plant personnel (for
example during the recovery phase) becoming then the major concern.

This Chapter also identifies the emergency plans to be implemented for public radiation
protection all along the decommissioning process.

6.6.2 Loss of the Core Cooling Capability

Because of transfer of spent fuel to the Unit 2 for reuse, the decommissioning schedule of INPP
anticipates that fuel will remain in the reactor of Unit 1 for 3 years. During this period, the
necessary cooling of spent fuel in the core will be provided by a set of safety related systems

remaining in operation for this period.

These main systems are:

® Primary circuit itself;

® Blowdown and cooldown system;

@ Reactor maintenance cooling system;
L Refuelling system;

® Primary circuit purification system;
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® Core sub-criticality control system.

The mode of operation at this stage will not differ from the usual one during outages. The safety
is provided by the current plant design and operational procedures,

6.6.3 Accidents in Spent Fuel Handling and Storage System

6.6.3.1 Introduction

The purpose of this Chapter is to make an overview of the accidents that may occur in the spent
fuel handling and storage system during the post-shutdown phase after the RFS of Ignalina NPP

Unit 1.

The spent fuel handling and storage system consists of several independent subsystems cach
performing the following main functions:

a)  transport spent fuel assemblies within the unit;

b)  store Spent Fuel Assemblies (SFA} extracted from the reactor (before the cutting),
¢)  cut SFA into fuel bundles and place them into 102 places baskets;

d)  store the 102 places baskets with fuel bundies in S¥ decay pools;

¢} place basket into a storage/transport cask;

f)y  transport casks outside the unit to a separate on-stie storage facility;

g)  accountancy of fuel and monitoring of storage arrangements.

The main safety goals of the spent fuel handling and storage system are as follows:

® to maintain sub-criticality;

® to provide appropriate radiation protection,

@ to limit the radicactive releases under the authorised thresholds;
e to protect spent fuel bundles from damage.

List of possible accidents that could lead to radiological conscquences for plant personnel is as
follows:

® drop of SFA on the bottom of the SF decay pool;
@ drop of the basket on the bottom of the SF decay pool;
° hovering of SFA,

® the loss of spent fuel cooling capability;
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® leakage from SF decay pool that leads to reduction of water level;

° formation of explosive compounds in the case of ventilation system failure;
° infiltration of an air in the spent fuel decay pool through pipelines;

@ loss of electricity supply;

@ fire in the S¥ decay pool hall;
e mistakes of the personnel;
@ seismic influence.

Above mentioned accidents were analysed in [3, 6] for normal operation of the Ignalina NPP.
The same events can also occur during the power unit post-shutdown period. Therefore review of
accident analysis performed in [5, 6] was made and its suitability d uring decommissioning is
presented in 6.6.3.2 to 6.6.3.12.

Transportation procedures and measures for not fully depleted fuel assemblies from Unit 1 to
Unit 2 are under consideration in a separate project and will not be described in this Chapter.

6.6.3.2 Drop of SFA on the Bettom of the Spent Fuel Decay Pool

The equipments used for transportation of SFA (cranes in the reactor and storage pool halls,
arips), exclude a possibility of spontancous unhook and drop of the SFA or cased SFA on the
bottom of the SF decay pool. Thus, the drop of the SFA is possible only at faulty actions of the
personnel.

Height of the drop of SFA during rearrangement operation in the SF decay pool does not exceed
1 meter. Breaching of the fuel rod cladding in the case of SFA drop at such height does not occur

[71.

Height between lifted SFA and the bottom of ST decay pool is 8 moters when the cutting of a
suspension bracket from SFA is performed. In this case breaching of the fuel rod cladding and
release of fuel pellets are possible if SFA is dropped. Conservatively it is assumed that all fuel
rods of the dropped SFA are breached. In this case s (3.3-10' Bg) and P7Cs (2.8:10'" Bq)
will be released in the pool water of compartment 234 and specific activity of water in this
compartment will increase by 85000 Bq/kg. To prevent from activity distribution in all
compartments of the SF decay pool when SFA is dropped it is necessary to close bulkhead gate
and to switch on a water cleaning sy stem. A fter such accident radiation conditions in the SF
decay pool hall will become worse and the dose rate value at the border of the compariment can
increase up to 30 milliSv/h.

Only two isotopes ( Bies, PCs) are taken into account in [5, 6], However, the short lived
isotopes of krypton, xenon, iodine and other elements must be under consideration in case of
conservative approach especially if the accident occurs soon after the removal of the FA from the
core. Further it must be taken into account that Xe, Kr and T are volatile nuclides that will be
totally or partially released into the environment. It should be noted that, 2-3 months after
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removal of the SFA from the core, there will no longer be discharges of noble gases and short-
Hved jodine isotopes (with the exception of Kr 85).

6.6.3.3 Drop of the Basket in the Bottom of the Spent Fuel Decay Pool

The equipment used for a storage and transportation of baskets with SFA excludes the possibility
of spontancous unhook and drop of the baskets on the bottom of SF decay pool. The drop of the
basket is possible only at faulty actions of the personnel.

Height of drop of the basket during transportation operation does not exceed 10 meters. Strength
analysis of the basket with SFA, under accident conditions and various drop cases from the
height of 0.2 meter to 10 meters, was performed 1 [7].

In the case of the basket drop from maximal 10 meters height on the rigid foundation, there is
deformation of welded seams of the basket, within the limits of elastic area to preserve of
geomeirical rearrangement of the basket tubes. So the drop of the basket without overturning
does not have neither radiological, nor criticality consequences.

6.6.3.4 Hovering of SIA

Hovering of SFA during fransportation is possible in the case of the complete interruption of
electricity supply or failure of mechanisms of cranes for other reasons.

All transportation operations with the SFA or baskets with SFA are carried out under the water
that provides necessary cooling and biological protection of the personnel. Therefore failures of
the crane or complete interruption of clectricity supply will cause hovering of SFA. (or basket),
but will not lead to emergency situation.

After recovery of serviceability of the crane or resumption of electricity, the operation can be
completed without any consequences for the safety.

6.6.3.5 The Loss of Spent Fuel Cooling Capability

The loss of spent fuel cooling capability leads to the heating of the pool water with the maximum
rate of about 3 “C/h and the time until water temperature in a certain compartment can be close
to boiling is approximately 13.4 hours, Within this time frame re-establishment of serviceability
of the cooling system or operation of other necessary corrective actions must be secured. Beyond
this time frame, failure to initiate the appropriate corrective actions leads to a decrease of the
water level in the pool due to evaporation. SFA uncovery is the critical concern as it leads to
significant increase of the cladding temperature and of the risk of cladding damages with
refeases of fission products.

It is possible to make additional cooling due to water exchange supplying it from makeup system
and discharging through the pipeline (feed and bleed operation). In such a way, water-boiling
time can be increased and the actions of re-establishment of serviceability of the pump and heat
exchanger unit can be completed without any conscquences for safety.

It is necessary to note that even in case of pool water boiling, SFA uncovery is not a short term
concern because the decrease rate of water level due to evaporation will be less than 2
centimeters per hour, i.e. water level will decrease by | meter after more than 56 hours from the
beginning of boiling. Water level above the SFA 1s of:
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- 4.5 m in the cut FA pool,
- 9.0 m in the uncut FA pool.

0.0.3.0 Loss of Storage Pool Water Inventory

Loss of spent fuel decay pool inventory that leads to reduction of water Jevel is possibie for the
foliowing reasons:

a)  evaporation of the water from pools;
b)  leakage through the defects in welded scams of coating;

¢)  rupture of supply and lateral pipelines of the cooling, cleaning, filling and makeup systems
of the storage pools;

d)  rupture o fthe pool bottom coating due to drop o t SFA, cased SFA or baskets with SF
during transportation.

Evaporation and leakage of the water

Makeup system is designed for compensation of losses of water in the spent fuel decay pools due
to evaporation or leakage. Performance of the makeup system is more than 100 m’/h. During
normal operation makeup can be 1.2-1.5 m™/h.

The makeup system provides an opportunity to supply water i cach compartment of spent fuel
decay pool. Each compartment has water level sensors and makeup system is automaticaily
switched on or off. Detailed analysis of the failure and reliability of the makcup system is
analysed in [8].

Rupture of the pipelines

Pipelines of the filling, cooling and cleaning systems are located in the upper part of the storage
pools that prevents pool drainage in case of a pipeline break. Furthermore, these pipelines have
special apertures to prevent “siphon effect”.

The highest decrease of water level up to the mark +23.00 is possible due to destruction of two
redundant isolating valves of the water cooling pipelines and failure of the makeup system.
However, even such decrease of the water level does not have radiological consequences for the
personnel of the plant.

Rupture of the coating due to drop
Coating of spent fuel decay pool bottom is made from stainless steel plates. The thickness of the
coating is sufficient to prevent the rupture due to drop of SFA, cased SFA or baskets with the

SNF during transportation or other handling activities.

In case of pool bottom cladding failure, the leaking fluid migrates through a porous concrete
layer and is collected into a steel plate collector provided with a leak rate monitor.
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In case of the leakage through the coating the makeup system provides possibility for water
feeding with the rate of more than 100 m/h.

6.0.3.7 Formation of Explosive Compounds

Hydrolysis of water in the pool waler leads to the production of hydrogen the mixture of which
with oxygen of the air is explosive when the H, concentration exceeds 4% in volume. Formation
of such explosive compounds in the SP decay pool hall is possible due to failure of ventilation
system.

Performed analysis in [5] has shown that the amount of hydrogen necessary for explosive
compound creation in the SF decay pool hall will be formed in 765 hours. This time is enough to
fix ventilation system problems.

6.6.3.8 Infiltration of Air in the Spent Fuel Decay Pool through Pipelines

Infiltration of air in the SF decay pool is dangerous because locally (in a zone of arranged SFA)
water density can decrease and this leads to increase of neutron multipiication factor.

Introduction of air pockets in the lower portion of the pools (i.c. with SFA) during the start-up of
the cooling loop pumps is prevented by the actuation of a mechanical vent during the filling of
the loop.

6.6.3.9 Loss of Electricity Supply

JLoss of electricity supply leads to the interruption in functionality of the following equipments:

@ cranes in the reactor and spent fuel decay pools halls;

® water cooling and cleaning systems;

® ventilation system;

® other auxiliary systems which are not influencing safety.

The interruption in functionality of the cranes during operations with SF does not result in an
emergency situation, since the operations with SF ate carried out under the water. Due to this
radiation shiclding and removal of residual heat are provided.

Loss of electricity supply in the water cooling and cleaning systems leads to the same situation
as the loss of spent fuel cooling capability that was described in the previous paragraph 6.6.3.5.

As mentioned in the item 6.6.3.7, failure of ventilation system may lead to formation of
explosive (hydrogen-air) compound in the SF decay pool hall, However, 765 hours are necessary
for formation of such an explostve mixture.

6.6.3.10 Fire in the Spent Fuel Decay Pool Hall
SF decay pools hall pump and heat exchanger unit are classified as fire safety category “E”. It

means that they are flameproof. There are no combustible m aterials and m aterials capable to
sustain combustion.
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The basic sources of the possible ignition are the cables and electric motors of devices,
cquipment and cranes. So consequences of the fire accident in the SF decay pools hali and
pump/heat exchanger unit can be the failures of the crancs and pumps in the SF decay pools
cooling system.

The failure of cranes even when operations with fuel are underway does not result in the further
development of the accident, since all operations with SFA are carried out under the water that
provides necessary biological shield.

Failure o fthe pump o f cooling s ystem leads to the situation similar to the loss o f s pent fuel
cooling capability or loss of electricity supply.

6.6.3.11 Human Error
All transportation o perations o f S ¥ in the rcactor and SF decay pool halls are carried out by

cranes. Drop of the basket with spent fucl, spent fuel assembly during transporfing from cranes
are prevented by the following measures:

® using the grabber, which eliminates the spontancous disconnection with transporting loads;
@ precautionary lock is placed on the hook, which prevents the dropping of grabber loop

from the hook;

@ crancs have a normal closed-type brake, which ensures reliabie locking of loads during loss
of power;
@ regular inspection of the load lifting mechanisms.

The following incorrect actions of the personnel are possible:

® unreliably locked grabber loop;

® false switching on of a lifting drive;

® false switching on of a transfer drive;

® simultaneous false switching on of horizontal movement when lifting or sinking operation

1$ N progress;
® erroneous lifting of the SFA.
6.6.3.12 Seismic Influence

For the Ignalina NPP area the design earthquake magnitude is 6 and the maximum possible
calculated earthquake magnitude is 7 (according to the MSK-64 scale).

Caleulations in [9, 10] have shown that strength and stability of the SF decay pool walis and
bottom withstand seismic impact with intensity of 6.5 according to the MSK-64 scale.
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6.6.4 Loss of Decontamination Solution

Usually, chemical methods are used for the decontamination of the most contaminated circuits
and equipments.

Chemical decontamination process presents following hazards:
a)  possible damage to mechanical seals and other system closures from chemical attack;
b)  risk to the operating personnel due to the possible toxicity of the solution;

¢) risk to the operating personnel due to the physical impact from fluids or gases leaking
while under pressure.

The potential component failure (for example, complete break down of pressure header) during
decontamination must be evaluated. Due to the fact that the decontamination is carried out at
temperature of about 100°C, a fraction of the leaking fluid will flash into steam. Flashing will
generate aerosols. The ventilation acrosols filters will fix most of the produced aerosols and limit
the discharges of these latter into the environment,

In a conservative approach, it can be assumed that the whole activity deposited onto the inner
walls of the equipment is transferred into decontamination solution. The volume of lost
decontamination solution must be assessed on a conservative basis for each circuit. The specific
activity of the decontamination solution must take into account the time at which the
decontamination is carried out. For example, the MCC decontamination of Unit T will be carried
out only 4 years after the RFS, this enables by the time of the RFS, a significant decay of the
sh(;zq‘l% lived nuclides activities deposited onto the inner walls of the equipment (Mn™, Co™, Fe™,
Cs 7).

It is recommended that prior to starling the decontamination, leak test be performed to check the
tightness of the circuits that will be decontaminated, in order to avoid the risk of loss of active
decontamination solution.

6.6.5 Fire Risk

Fire safety is an important component of overall safety of the facility. It encompasses the
measures to protect public health and the environment by preventing the fire occurrences and
spread. Fire prevention is achieved by decreasing the fire risk. To decrease or even to exclude
fire risk the following measures are applied:

a)  After INPP Units final shutdown no more needed flammable products (oils, organic liquids
and other combustible materials) will be removed. Even in case of ignition of a large
volume of oil, the radiological source term would be fower, by several orders of magnitude
than that resulting from the loss of spent decontamination solution accident;

by  fire during the removal of spent ion exchange resins is excluded, as these arc hydraulically
transferred from their storage tank into the cementation facility;

¢) some of electrical equipment will no longer be used during dismantling. Cables
disconnection will be carried out both at the level of the equipment (efectrical motors,
valves, instrumentation) and the level of the electrical cabinets;
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d)

f)

6.6.6

clectrical cabinets that will no longer be used will also be disconnected from their supply
buses. The fire risk due to electrical power supplies, short - circuits, overheating ete. will
be substantially reduced;

most of the electrical cables remaining in service are applied with fire protection coatings.
Further the cable penetrations are scaled using fire resistant materials. This reduces the risk
of fire spread;

the eclectrical equipment remaining in service (mainly motors of the fans, some
instrumentation and lighting) are all characterized by a very low contamination. A
hypothetical fire of this equipment would generate negligible radioactive aerosols releases
and would, further, be quickly detected and extinguished by the fire detection and
extinguishing systems that remain in operation for nuclear safety and/or industrial
purposes. The rooms and sections whose fire extinguishing systems are under repair, shall
be observed by personnel constantly and shall be equipped with additional fire
extinguishing means. Where needed necessary compensation measures should be provided;

hot exhaust air from the above reactor space before ventilation filters is cooled down in
water coolers. Ventilation filters frames are made of steel or wood and filter material is
flammable (Petrianov filters). If gases will not be cooled down the filter material will be
spoiled by hot gases, but this will not increase overall fire risk during decommissioning;

after the reactor final shutdown, the hydrogenated radioactive gaseous waste from the
primary circuit are no longer produced;

Ignalina NPP fire safety organization and infrastructure include:

. the fire protection systems section, the personnel of which originates from the
technical maintenance and functional tests and which initiates the emergency actions
in case of fire (start localize and extinguishing the fire},

1. the fire team in Visaginas, which comprises two fire fighting brigades with 172
people and 16 special vehicles in total, as well as needed auxiliary equipment
(protection overalls for high temperature condition, communication equipment,
breathe masks, etc.). The five brigade work is organized 24 hours a day.

II1. During the dismantling, the fire detection and extinguishing systems will be,
progressively, adapted to cope with the reduced need of the installation (see also ref

7).

Rupture of Extraction Ventilation Iilters

0.6.6.1 Background

Ventilation systems solve different tasks at INPP. Part of ventilation systems is assigned for
maintenance of safety operation of the plant:

a)

to prevent the possibility of air space contamination in the rooms and atmosphere by
radioactive and explosive hazardous substances during normal operating mode of NPP and
in case of an accident;
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by  avoid flow of air from strict regime zone (controlled arca) to uncontrolled area, provide
direction of air flow only towards the most “contaminated rooms™;

¢)  provide required climatic conditions for functioning of safety system equipment of NPP;
d)  prevent fire spread in the rooms, including safety related elements.

During evaluation of ventilation systems from the point of view of fire safety, 1t is impottant to
identify the possibilities of raised fire spread through ventilation systems and occurrence of fire
(explosion) in ventilation systems.

6.6.6.2 Filters Activity Inventory

Data about the activity inventories fixed on the aerosols filters during routine operation are
available. Activity values will be less after RFS, but these measured values can be used as a basis
for conservative approach for radiological impact evaluation.

6.6.6.3 Filter Rupture

Rupture of extraction ventilation filters can come out from exceeding of pressure drop or
excessive temperature of the extracted air stream.

The filter pressure drop (Ap) is monitored during routine operation of the plant and will also be
monitored during the post-operation. A prolonged unavailability or erroncous display of the Ap
monitering instrumentation could lead to an unnoticed Ap increase and, in turn, to a rupture of
the filtering medium.

During exploitation the hot air from leak-tight compartments and under floor plates of central
hall is sucked out by ventilation systems (WZ56 and WZ51 respectively) and cooled down in
water coolers. The filtering medium of the acrosol filter (Petrianov filter) is flammable at air
stream temperature >100°C, The technical specifications limit air temperature before the filters
to 60°C.

After the RFS and during post-operation, the significant heat losses from the not thermally
isolated equipment (water-steam pipes from the reactor, separator-drums, down-comer pipes
etc.) will no longer occur. But for certain decommissioning activities (for example
decontamination) it can be necessary to raise MCC water temperature up to 100°C.

There are five redundant air filters. In case of loss or fouling of one filter, air filtration can be
shifted on the redundant filter.

Upstream to the filters, hot air is cooled down in redundant water coolers. In case of one cooler
failure air can be directed to the redundant cooler.

Pumps, supplying water to the coolers, are located in room 304/2 (Block B1} i.e. a fire safe
compartment [8].

One single pipe supplies water to the both (operative and redundant) coolers. The only
considered accident is the loss of cooling water for an unidentified reason. In such case the hot
air {t = 180 °C) from reactor space will be directly supplied to the extraction filters. Such
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temperature will damage the filter material and radioactive aerosols will be released into the
environment.

[t must be taken into account that, after RFS, the contribution of the short lived nuclides (**Mn,
0o, P1Cs) to the global activity inventory will progressively decrease in function of the time
elapsed since the reactor final shutdown.

6.7 Emergency Plans for Public Radiation Protection — Transboundary
Aspects

The basic objective of the emergency plan is to initiate the appropriate counter-measures, in a
timely way, in order to keep the radiation exposure of the public and the plant personnel under
the limits fixed by the Authorities.

In emergency situation, the Ignalina NPP personnel is guided by special plant procedures,
instructions, guidelines. These procedures describe actions to be taken for elimination and
management of the accident and/or mitigation of the accident consequences. Established
procedures provide a basis for a suitable operator response to abnormal cvent.

HN 99:2000 regulation “Protection of the Population in Case of Radiation or Nuclear Accident™
that, in general, specifies what radiation protection measures of the public in the short and long
terms must be implemented. According to these measures the cmergency plans for public
protection during decommissioning process should be prepared.

Moreover, an emergency response system exists at Ignalina NPP, which is meant to protect plant
personnel and general public in case of an accident at the plant. INPP Emergency Response co-
operates closely with the National Civil Defense that performs the following activities:

a)  organizes accident termination activities for INPP;

by  coordinates activities of all institutions involved in accident termination at Ignalina,

¢)  periodically reports to the President, Seimas and Government on the progress in accident
termination,

d)  executes Governmental decisions and instructions related to the accident;
e}  organizes public evacuation from the affected area,

f)  informs interested organizations, including the concerned neighbouring countries, mass
media, general public on accident termination measures and the risk of jonizing radiations.

The responsibility for the emergency plan for the Republic of Lithuania rests with the
Department of Civil Defense.

The current INPP emergency plan, including the frequency of the emergency preparedness
exercises, will remain applicable until the final shutdown of Unit 2. It will then be adapted to,
take into account the progressive phase out of the nuclear risk (for example the distribution of
iodine (K1) tablets is no longer a concern 3 month after RFS).
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6.8 INPP Personnel Individual and Collective Doses

The objective of this Chapter is to assess the distribution of the individual doses and collective
doses associated to the dismantling. More precisely, the individual and collective doses will be
assessed for specific tasks or group of tasks, e.g.: preparation for dismantling.

The following tasks breakdown can be considered:

a)  Spent fuel management including as sub-tasks the unloading of the core, the transfer of FA
to Unit 2, the transfer of the FA to the uncut FA pools.

b)  The cleaning and the decontamination, imcluding the decontamination waste conditioning;
¢) The circuit modifications, isolation;
d)  The installation dismantling and the dismantling waste conditioning,.

Such a breakdown enables to identify the tasks leading to the potentially highest exposures and
for which an optimization is nceded to comply with the ALARA objectives.

The assessment of the individual and collective exposures implies:

a)  To definc for each task and sub-task, the manpower needs in the different disciplines
(mechanics, clectricity, operation, health  physics, chemistry, radioactive  waste
management),

by  To prepare the radiotogical maps of the to be accessed areas;

¢)  To assess the scenarios of the tasks to be carried out — sequence of operations, time and
manpower needs for each operation, pathways to be followed by the personnel.

d)  To define the necessary means to attenuate the exposure — mobile shielding, remotc
operation, specific ventilation units needs, contamination confinement measures.

Practically, the careful preparation of the tasks to be conducted in the controlled areas 1s the key
element in individual and collective doses optimization to comply with the ALARA objectives.

The preparation includes:

a)  The training of the operators and the use of mock-ups especially when new sophisticated
techniques are to be implemented;

by  The simulation of the to be performed tasks by use of computer softwares;
¢)  The adaptation of the procedures.

The above preparatory steps enable to plan the application of radiation protection means and to
define quantitative ALARA objectives for each task.
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During execution of the task, the actual individual and collective dose rates are monitored and
compared to the predicted ones. Exceeding the pre-defined ALARA objectives requires an
analysis of the causes of the deviation and the implementation of corrective actions.

The above items can only be addressed in details at EIA Report stage when necessary data will
become available as a result of the DP work (decommissioning activities analysis).

6.9
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Figure 6-1. Decommissioning Waste Management Scheme
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7 Non Radioactive Environmental Impacts

Hereafter we base the description of potential environmental impacts on the identification matrix
established in section 5.4.2.2. These impacts will be further assessed in the EIA Reports.

7.1 Air

INPP norm values of chemical substances emissions to atmosphere are set forth on the basis of
methodology of concentration calculation of INPP harmful substance released to the atmosphere

[t].

INPP norm limit values of emission were calculated in 1996. As a result, standards of limit
values of INPP harmful substances emissions to atmosphere were issued {2] (see Figure 7-1).
Afterwards the Hygiene Norms of Lithuanian Republic had been issued and inventory of
emission sources had been performed in 2000 [3]. The limit values developed were approved by
the Ministry of Environment and were included to the “Permit for using the natural resources, V-
12¢ [4].

Figure 7-1. INPP chemical substances emission to atmosphere for peried 1996-2000,
ton/year

Indicator 1996 1997 1698 1999 2000

Unit 2 0.0480 0.0480 0.0480 0.0430 0.0266
Unit 1 (0.402 0.402 0.402 0.34] 0.304
Heat Only Boiler | | 222.5 151.5 195.7 169.1

Plant

Other Sources

(workshops, 87.9 71.5 727 73.7 70.4

transport)

It is to be noted that the difference between the emissions from Units 1 and 2 are mainly due to
the fact that alimost all maintenance shops are located at Unit 1.

The major contribution to atmosphere p ollution is provided by the existing H eat Only Boiler
Plant (HOB), which is used when additional heat is necessary. New hot water boilers are planned
at existing site situated between INPP and Visaginas town and new steam boilers at a site are to
be located inside fence of INPP, those boilers are intended to be gas fired. The new HOB Plant
witl be constructed in compliance with the EU Council Directive 2001/80/EU of October 2001
related to a reduction of certain air polluting emissions from large combustion plants. After Unit
i and Unit 2 final shutdown, those boilers will still constitute major contributors to atmospheric
poilation.

The amount of pollutants emitted into the air depends on the amount of combusted fuel in the
HOB Plant. The calculations for combustion of natural gas in compare with mazout for existing
HOB plant are given in Figure 7-2 [5].
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Figure 7-2. HOB Annual Emission of Air Pollutants (f)

Pollutant 2002 2005-2009 | 2010-2025
Quantity of Firing Gas, Mnm’ Mazout 1860 t 27.4 82
Produced heat, GWh 21 230 710
SO, 72.9 0 0
NO, 4.7 38.6 115.7
CO 24.1 13.8 413
CO, - 524500 157046
V, Os 0.3 0 0
Dust 1.5 0 0

The dismantling works include the demolition of buildings, the crushing of rubble, the
disassembly of plant and machinery, the movement of vehicles and machinery. All these
activities will lead to the emission of non-radioactive gases, particulates and aerosols, and will
affect the quality of the air.

Alterations to the regional climate would not be expected since the dismantling activities will not
lead to the release of significant quantitics of material or energy that might result in such
impacts. However, as thermal releases will decrease, there could be some influence on the local
climate (which was at the origin probably affected by INPP Commissioning). Consequently, the
environmental factor that may primarily be affected is air quality.

The dismantling activities will cause an increase in the concentration of dust particles. The main
activities that will produce dust are those relating to the demolition of structures, walls and floors
and to rubble handling work (c.g. transport and refilling).

The most important poteniial source of atmospheric emissions would be a fire. The dismantling
project will include a Fire Protection Plan based on the prevention of risk including the means
required for both the rapid detection and extinguishing of fires.

More detailed information will be presented i the EIA Reports.,

7.2  Land and Seoil
The Decommissioning activities will disturb some arcas on the INPP site.  Demolition of
buildings, the use of land for civil works installations and materials, earth deposits, etc. will

affect soil quality.

There will be also refills of demolished buildings, as the underground fevel (decontaminated)
should remain in place.

Those disturbances and potential soil contamination by accidental handling of polluting
substances will be further developed in the EIA Reports.

7.3  Water

One of the main effects of the Units shutdown is the progressive (as Unit 2 should be shut down
a few years after Unit 1) decrease of thermal releases into the Lake Drukshiai.
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7.3.1 The Thermal Releases from the Plant

The lake Drukshiai is used for cooling purposes of INPP Units and ancitlary facilities, Discharge
of NPP heated-up water causes lake temperature increase and associate intensification of water
evaporation, which in turn, result in water level reduction in the lake,

The lake is not granted with the “estate in severalty” status, therefore the standards [6] establish:
@ the fimitation on admissible warming up of the lake in summer period;
° the monitoring technique of the lake temperature mode.

Since the start-up of the INPP Units the investigations of the lake temperature modes, hydro-
meteorological conditions and environmental impact of INPP thermal discharge have been many
times performed. In-depth investigations of environmental impact of INPP thermal discharge are
presented in reports [ 7—10] and temporary rules [11].

An emergency water level drop in the lake can happen only if the dams are destroyed as a result
of an external impact: an airplane crash, an earthquake, a terrorist act.

in this case the minimum water level in the lake will be governed by the level of the beds of the
rivers which originate in the lake and will amount to 140.3 m.

Open water intake and discharge canals are common for both Units and are designed with due
account of this level. The hydro-engineering siructures nclude the water intake area with
protective dams and the inlet canal, the discharge canal and the water intake warm-up canal. The
warm-up canal is intended to prevent freezing of water in the inlet canal at tow water
temperatures in the lake. The warm water flow rate from the discharge canal is controlled by
opening gates upstream the warm-up canal.

: : : : 9 3
The designed water consumption for the plant cooling system is 4.1x10° m”/year, real measured

. . . G 3 . . .
water consumption for year 2000 1s about 2x10" m”. The maximum temperature elevation in heat
exchangers is in de range of 7 to10 °C.

Discharge of service water through the discharge canal leads to lake water temperature elevation
that amounts to no more than:

. 2.

® 3°C on approximately 18 kin™ in summer,
. 2. .

e 5°C on approximately 13.5 kim” in winter.

During the o peration o f one unit t he heat load to the lake is more than 0.06 k W/m® (i.e. the
amount of heat transmitted to the lake per month is 8.7x10" 1), and during the operation of two
units it amounts to 0.11 kW/m”.

At the design stage of the plants, calculations showed that the additional evaporation of the lake
due to the operation of one INPP Unit at 1500 MW(e) was to be 16.2x10° m” (i.e. 55 % from the
multi-year average lake natural evaporation value) and 32.4x10° m® for both Units at a total of
3000 MW(e). During the years of 1985-1987, the measured evaporation corresponds to
computed predictions [12].
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According to the performed calculations the average temperature of the lake water surface for
various months in the year is increasing by 1.2°C at INPP eclectrical capacity increase of
1000MW.,

Temperature measurements are made every day, every three hours, at the intake channel and at 6
main points in the fake (among which at the release channel). The following rule is applied:

o [f the temperature at the intake channel exceeds 24.5°C (the limit value for the intake
water temperature), then additional measurements are made all around the lake (more
than 30 measurements):

o I 80% of measurements < 28°C then it is acceptable
o If 80% of measurements > 28°C then there must be a reduction of power
production and related warm cooling water releases

Air-transferred heat comprises two components: heat from the process equipment and heat from
the heating and ventilation systems. Thermal releases to the atmosphere amounts to 2.7% from
thermal water releases, it is not possible to define actual environmental impact of thermal air
discharge due to the absence of standard requirements. However it could have an influence on
local microclimate, additionally to the influence of the lake water increased temperature and
related increase of water evaporation.

Environmental system changes of the lake Drukshiai caused by INPP thermal release were
several times investigated. Such changes arce acceptable, given the fact that the lake shall be
preserved for complex application including its main purpose -- applicability for fishery.

INPP final shutdown will lead to ceasing the thermal heat discharges to the lake Drukshiai. After
shutdown of both INPP Units and decrease of associated anthropogenic impact, the lake water
condition will eventually establish similar to the onc that existed prior INPP commissioning.

7.3.2  Liguid Waste Release Including Toxic and Harmiul Waste

The lake Drukshiai is the main source of service water supply and the receiver for operation and
rain sewerage system (RSS) discharge water.

INPP water discharge is made up as follows:

® service water;
@ rain sewerage system,;
® household sewerage system.

Service water discharge channel is purposed to discharge of spent water after cooling down of
turbine condensers, turbine hall consumers and main reactor equipment. Service waler 18
discharged via covered reinforced concrete canals to the siphon facility and further via open
discharge canal to the lake Drukshiai.

Rain sewerage system is intended to removal of operation discharge from the process equipment
of ancillary buildings of INPP site and for organized removal of precipitation. Sewerage water 1s
discharged via covered header. There are three discharge points at INPP site: RSS 1, RSS 2, RSS
3 and one RSS of spent nuclear fuel storage facility site.
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Additionally to lake water temperature, the monitoring programme also covers other 21
parameters (non radioactive). A measurement campaign is made at several sampling points
around the lake, once a month.

The influence of INPP commissioning and operation on lake water quality can be found in
Figure 3-15.

After the RFS of each Unit, the corresponding need of demineralised water will be drastically
reduced, leading to a corresponding reduction of the salts discharges (Cl-, SOy4--, Na+, Ca+t,
Mg+ etc).

It can be stated that chemical substances emissions in INPP water discharge after RFS will be
not higher than the emission level during operation (the results of the monitoring demonstrate
that chemical substances concentrations in INPP water discharge are on the background level).

Releases of sanitary waste waters during dismantling are estimated to be slightly less than those
with the plant in operation.

In consequence, it 1s needed to analyze in the EIA Reports possible changes and the balance of
the sewage {process, houschold, surface) from now on, along the decommissioning process and
its related projects (DPs).

For what concerns groundwater, its near-surface level implies that particular precautions should
be taken for its protection. Drainage (potential impact on physical properties and circulation)
and handling of hazardous substances (potential for chemical pollution) could cause impacts for
which precautions must be taken.

More detailed information will be presented in the EIA Reports.

7.4  Flora and fauna, natural habitats

ake Drukshiai and surroundings are important habitats; there has been an official application
for classifying the major part of the lake and some terrestrial zones as a Natura 2000 territory.
The INPP Commissioning created changes in the hydrobiology of the lake. These were the
subject of several researches, among which the Govermmental Research Programme.

As a first hypothesis, one should expect that the INPP shutdown would let the lake come back to
pre-INPP conditions.  Therefore, an evaluation should be made on the basis of pre-INPP
operation conditions, and other appropriate data.

The dynamics of the evolution in hydrobiology is to be investigated.

7.5  Landscape: the Visual Impact of INPP Decommissioning due to the
Buildings to be maintained, to be demolished and to be erected - Land
Use

A first overview of landscape objects are shown in Annex 2 (111 Part).
A further assessment will be made of the quality of the landscape affected by INPP. This wiil

include both objective and subjective assessment criteria in areas such as:

a)  visibility, including the extent of the domain from which the installation is visible;
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b)  the quality of the landscape, characterized by its morphology, vegetation, plant formations,
lithology and presence of large bodies of water; and

¢)  human presence, including the nature and extent of man made structures and other
influences on the landscape.

Reuse of materials from demolition and excavation operations for refilling and topographic
restoration activities will be i ntensively used. M odification o f buildings, (e.g. size, shape and
colour) to minimise visual impact will be carried oul were appropriate. On the basis of the
analysis of the landscape included in the environmental inventory, a design will be defined for
adaptation of the buiidings required for the safe storage phase.

Land use could vary in function of decisions by Authorities on the future use of the site and on
the evolution of Visaginas. The EIA Reports should take into account studies carried out on this
subject, as well as the Authorities” intentions in this respect,

7.6 The Production of Non-Radioactive Solid Waste

Solid waste arc handed over by INPP to other companies dealing witly this waste treatment and
granted with permission for this activity and registered in the State Register of enterprises
dealing with waste.

Waste treatment activity is performed at INPP in accordance with reference {14], developed in
compliance with requirements {151 Work performance under this programme is purposed (o
environment protection, reduction of waste amount subject to disposal, provision of safc wasie
storage.

INPP as an enterprise dealing with collection, transportation and removal of waste is registered
in the State Register of enterprises dealing with waste,

INPP activity of waste handling is specified in accordance with the “Registration certificate of
enterprise dealing with waste” by Utena Regional Environmental Protection Department,
Ministry of Environment. INPP may carry out the following activities in accordance with the
“Registration certificate™:

® free release of safe waste to dumps or to other on-surface sites;

@ storage of hazardous waste for more than threc months;

® storage of non hazardous waste for more than one year;

® collection and transportation of safe waste;

® reloading, unpacking and sorting of safe waste for further transportation to other enterprise
sites for freatment;

e collection and transportation of hazardous waste;

® reloading, unpacking and sorting of hazardous waste for further transportation to other
enterprise sites for treatment.

Upon financial year (calendar year) completion and according to reference [15], INPP submits
annual reports to the Utena Regional Environmental Protection Department for the purpose of
state registration of waste.
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inventory of non-radioactive solid wastes and potentially toxic substances habitually stored on
site, storage conditions and habitual management methods applied to these materials will be
presented in the EIA Reports. The changes to the wastes production and management scheme,
induced by the Decommissioning, will be presented.

Information about on-line control and tracking of the production and location of sohd waste
materials associated with methods promoting their recycling or reuse will be also presented.

7.7 Non-radioactive hazardous waste of INPP
7.7.1  Legal framework and INPP procedures

INPP*s non-radioactive waste management activities are ruied by the “Permission to use natural
resources, V-12¢ [4]. This document specifies the list and permitted volumes of the waste
generated at INPP. Utena Regional Environmental Protection Department of the Environment
Ministry is the control administration.

Being a company involved in collection, transportation, utilization and removal of waste, INPP
is registered in the State Register of companies involved in waste management. INPP
Registration certificate, code No. 85504702, was issued by Utena Regional Environmental
Protection Department on 2001-04-30.

In the event any change occurs in the waste management activity, the company 1s to submit an
official request for a new Registration Certificate to Utena Regional Environmental Protection
Department. Registration procedure is carried out in accordance with section IH of “Waste
management rules” [15] (Order of the Minister of Environment No. 342 of 1999-07-14).

INPP’s non-radicactive waste management activitics are performed in accordance with the INPP
working procedure “Non-radioactive waste management programme” [14], code PTOed-0410-1,
developed in line with the requirements of “Waste management rules”. The objective of this
programme is the protection of environment, the decrease of the quantity of waste to be disposed
off and the safe waste storage.

7.5.2. Management of hazardous waste at INPP

The list of hazardous waste produced at INPP, the approximate volumes of waste generated
annually and the waste management routes are given in Figure 7-3.

Most of the types of hazardous waste produced at INPP are delivered to external companies for
appropriate elimination. These companies have permission for such activities and are registered
m the State Register.

Apart from that, a few types of hazardous waste are stored at INPP site (waste types numbered
15 to 17 in Figure 7-3). 1t cannot be removed from the site since currently there are no
companies capable of accepting such waste. Barium chloride and metal thallium belong to this
category of waste. This waste 1s temporarily stored following safety precauntions, which exclude
waste contact with environment.
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Waste to be processed by third parties is transferred to them in accordance with contracts
concluded annually. Companies arc sclected on a Tender basis in compliance with Law of
Lithuanian Republic on open procurement and other legislative acts.

Note: Chemicals

In Building 131, the following reagents are used for the conditioning of the heating plant and the
regeneration of the resins of the plant water makeup system:

® H2S0,4 (100%) = 365 tons/y;
® NaOH (100%) = 14 tons/y.

The spent reagents are not contaminated. After neutralization, they are discharged into the lake.

The non-radicactive hazardous materials to be produced during decommissioning are not
expected to lead to specific problems, as they are routinely managed at the plant.
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7.8 The Emission of Noise Related to the Plant Operation and
Decommissioning Activities

Noise as a physical harmful factor, is present mainly in the lgnalina NPP work environment.

As mentioned earlier, noise emissions should not be a nuisance to closest neighbours provided
appropriate measures are taken.

During decommissioning, silencers on vehicles and machinery and the minimmisation or
elimination of blasting operations will be generally used. In addition to the machinery,
consideration will be given to the noise caused by the activities themselves, especially those
relating to the transport, handling and treatment of waste materials.

Account will be taken of the possibility of multiple noise sources emitting simultaneously. If
necessary, the noise level in the open air will be measured at locations in which such noise is
perceived most clearty.

7.9  Possible Transboundary Aspects

Reliabie Heat and Steam Sources will be built for INPP and Visaginas. The total Heat Only
Boilers thermal power will amount to 160 megawaits. Therefore, according the Convention On
Environmental Impact Assessment in a Transboundary Context, adopted at Espoo on 25
February 1991, Lithvania does not have to come to an agreement on it with other countries.
Other INPP non radiclogical decommissioning activities will have much less environmental
inmpact.

7.10  Occupational Hazards and Industrial Safety

The decommissioning project implies cerfain activities that give rise to a series of occupational
risks. The Ignalina NPP Decommissioning Project and its associated documentation will identily
such risks and methods to prevent or minimise them. The most important of these risks to the
workers are associated with the following:

® exposure to toxic products {¢.g. acrosols containing lead, asbestos);

® exposure to high concentrations of dust;

@ falls, contact with electricity and other risks typical of construction works; and
® exposure to high noise levels.

The residual risks to the public will be established and d ocumented. {t may be expected that
these will be considerably lower than those existing during the operational phase of the INPP.

More details will be described in the EIA Reports.
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7.11

Conclusion

As mentioned before, the INPP Decommissioning will be subject to several Decommissioning
Projects (DPs), themselves subject to an EIA Report. Each EIA Report will tocus on the impacts
of the related DP and take into account previous results of impact assessment.

7.12  List of References

0.

9.

1.
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Calculating methodology of hazardous and toxic waste content in industrial release,
OHJ1-86.
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0445-3, approved by Technical Direcior of INPP, dated 21.06.2000.

License for using the natural resources, No. V-12.

Technical Note. Information on Screening for the obligatory Environmental Impact
Assessment New Heat Only Boiler Plant for I gnalina NPP and Visaginas, B5/TN/0GO03,
2003.

Norms of admissible warming up of the Lake Drukshial and temperature monitoring
technique, LAND 7-95/M-02.

£ET Report “Study of hydrothermal processes in the lakes not subject to warming up and in
reservoirs-coolers and heated water impact {o environment™, 1984,

LEI Report “Stady of hydrothermal mode of the lake Drukshiai”, 1986.

LLEI Report “Study of hydrothermal mode of the lake Drukshiai as a heat sink of Ignalina
NPP”, 1992.

Measurement performance techniques in respect of chemical release impact in water
media, QO Trn-0428-1.

“Basic provisions of temporary rules for using the lake Drukshial resources”, Kaunas,
1993.

Thermal power generation and environment: B asic state and aquatic animal p opulations
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Programme of non-radioactive waste handling at INPP, [TT0O21-0410-1.

Waste handling rules, Order of Minister of Environment, No. 342 dated 14.07.1999.
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8 Impact Minimisation and Mitigation Measures

Detailed description of impact minimisation and mitigation measures will be provided in the EIA
Report, according to highlighted environmental impacts.

Adequate EIA measures will be identified to prevent, minimise or mitigate the negative
consequences of the decommissioning and o maximise possible positive aspects. The effects of
these measures will be taken into account in assessing the impacts of the proposed dismantling
strategy, and the residual impacts (those remaining even after the mitigation measures) will be
clearly indicated.

The INPP dismantling implies the set up of a series of measures to address the negative effects of
the project. The scope and duration of these measures will depend on both the project itself and
on the characteristics of the site and of the activities to be performed.

These measures may be preventive if they remove the impact by modifying the project activity
causing it, or mitigating if they cancel, attenuate or modify the impact once it has been caused.

A generic set of measures designed to correct the possible negative impacts caused is listed
helow:

@ minimisation of atmospheric emissions of contaminants by mecans of the best and most
cost-cffective techniques available. These techniques will include the use of emission
capturing systems, high efficiency filters, dust emission confrol systems such as moveable
covers, confined enclosures, spraying with coagulant and fixing solutions and the carcful
planning of operations for the handling and transfer of dust-producing materials;

® minimisation of releases to surface waters and of concentrations of contaminants through
the recycling and re-use of waste waters, the conditioning of solid radioactive wastes
and/or their treatment using the best and most economical techniques available;

® control of leachates in coliecting arecas and rubble tips;
e on-line control and tracking of the production and location of waste, associated with

methods promoting their recycling or re-use;
® conirol of landfills and the clearing of areas;

® the safe arrangement of the main areas used for the handling and storage of radioactive,
toxic and other waste materials. Those areas, in which the quantities of materials and the
risk are highest, will need to incorporate construction characteristics and equipment
preventing flooding, leakage, spillage and uncontrolled or inadvertent releases, and to
achieve confinement and control if such events were to occur. The design of such areas
will include measures preventing uncontrolled access and the risk of fires;

® mimmisation of the extent of land required for the storage of radioactive wastes and
instailations during the latency period. This will require the intensive use of waste

production minimisation technigues such as the following:

I. Detailed identification and characterisation ot materials prior to dismantling.
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II.  Classification at the point of origin, elimination of intermediate stages of and
decontamination prior to dismantling.

I, Minimum secondary waste treatment.

V. Prevention of cross-contamination and recontamination through the control of
contaminated materials and of transport vehicles.

V. Reduction o ' potential sources o I risk, preventing the dispersion o f materials from
storage facilities and intermediate collecting arcas and reduction of transport
operations.

® application of a flexible fire protection system; tHexibility is an essential element, given the
changing nature of the situation of the Ignalina NPP during dismantling;

® adequate personnel training, for all the levels and arcas of the organisation;

® truck washing station to prevent problems of mud on the roads;

@ periodic revision of obligatory safety clements, e.g. fire extinguishers and alarms;

o mainienance of hygienic conditions in the toilets for the operations personnel and other

users; and

® measures {0 promofe employment, including use of the available operatons personnel and
promotion of sub-contracting in Visaginas and arcas around Ignalina NPP.

Among the measures that could enhance the positive aspects of INPP decommissioning can be
listed:

® intensifying the very slow natural process of re-naturalisation of degraded landscapes by
planting forests and draining the flooded forest and ficld arcas;

® fish population restoration and amendment can be speeded by reproducing valuable fish
species, because throughout INPP operation, the population of fish has changed ~
increased population of not valuable species and decreased population of valuable ones.

Although these m easures, and o thers that might b e specified for a particular projects, will be
incorporated nto the Ignalina NPP Decommissioning Project, they will be defined n the EIA
Reports also to a degree of detail sufficient to demonstrate not only that attempts have been
made to carry them out but also that further improvements would not be justified.

AT ED/B4GOO
Issue 05 Page 129 of 150



Final Decommissioning Plan - INPP Decommissioning FIA Programme INPP — DPMU

9 Environment Monitoring Programme

9.1 Introduction

This Chapter of the EIA Programme describes the monitoring programme that can be
implemented in order to follow up the evolution of environment quality and, if necessary, take
appropriate measures to correct unexpected deviations from what was assessed. It 1s the role of
the EIA Report to define, for the Decommissioning Project the ELA covers, the specific measures
to be taken, i order to avoid or decrease the environmental impacts.

It also introduces the Environmental Monitoring Programme to be implemented along the
decommissioning of INPP which, as far as the Units themselves are concerned, will occur
according Immediate Dismantling option.

The Lithuanian Law on Environmental Monitoring provides the requirements for the country
overall environmental monitoring system. Parts of this system, called "monitoring of the
environment of economic entities" are performed by the physical and juridical entities that affect
the environment and that use natural resources.

Monitoring is the collection of specific data about selected environmental variables (impact
indicators} in space and time, with the objcetive of supplying information on the amplitude and
rate of change in these variables (impact indicators) so that, in turn, allow to asscss related
environmental i mpacts. The purpose of the environmental monitoring programme is to d ctect
impacts as they occur, to estimate their magnitude and ensure that they are the consequence of a
well identified project or activity. Monitoring includes the follow up of impacts and their
verification against predictions. Monitoring allows alse assessing effectiveness of mitigation and
remedial measures, this information should be the basis for modifying either the activity or the
mitigaticn measures.

There could be also a Social and Economic Monitoring Programme, to be carried out by an
appropriate institution.

9.2  INPP Environment Monitoring Programme
The INPP Environment Monitoring Programme includes:

a)  monitoring of water quality in the lake and of groundwater (physical -~ chemical
parameters);

b)  monitoring of nuclides concentration in the air and atmospheric fallouts;
¢} monitoring of chemical content of sewage and drainage water from the INPP site;
d)  monitoring of nuclides concentration m the lake and underground water;
¢} dose and dose rate monitoring in the buffer (3 km) and supervised (30 km}) areas;

6 monitoring of nuclides concentration in the fish, algae, soil, grass, sediments, mushrooms,
leaves:
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g)  monitoring of nuclides concentration in food products (milk, potatocs, cabbage, meat,
grain-crops).

The INPP Environment Monitoring Programme includes the monitoring of all the environmental
exposure pathways that may exhibit long term concentration effects, such as the sediments, silts,
algae, mussels and milk.

The locations of the sampling points, the periodicily of analyses and the sample analytical
techniques are determined in the INPP Environment Monitoring Programme (J1TO21-0410-3}).

The INPP Environment Monitoring Programme should be regularly adapted along the
decommissioning to cope with the changes in the nature or importance of performed activities
and their related environmental impacts {e.g. changes in abiotic parameters such as lake water
level and its natural change, temperature and concentration of pollutants, changes in the
organisms communities). This statement will be reviewed more efficiently in the EIA Reports.

After shutdown and defueling of both INPP Units, the radiological scope of the INPP
Environment Monitoring Programune could be reduced with approval of the Ministry of
Environment and of the Radiation Protection Centre:

® after shutdown and defueling of both INPP Units, the releases of noble gases and of "'l via
the gaseous waste will no longer occur. At this stage, practically no *H release 1s
anticipated any more via the liquid waste. This could allow 1o adapt the scope of the plant
releases monitoring;

® along systems and equipment isolation and dismantling, corresponding sampling points
should be removed or eventually relocated.

In support to the pre-decommissioning and decommissioning activities, several new installations
will be implemented: radioactive waste retrieval, conditioning and interim storage; spent fucl
interim storage; new heat and steam plant. Separate EIA Process will be conducted for these new
installations. If necessary, additional monitoring measures (parameters and/or other biota) will be
inciuded in the INPP Environment Monitoring Programme.

9.3 Radioaciive Releases

Final Decommissioning Plan of INPP anticipates about 25 years of dismantling works. The
activities to be carried out in beginning of dismantling are comparable to those of large routine
maintenance outages with a lower amount of maintenance activitics and an increased amount of
cleaning, decontamination, equipment handling and radioactive waste conditioning operations.
Therefore in beginning of dismantling the actual yearly discharges of atmospheric and liquid
waste will be comparable to the current discharges during the routine operation of units 1 and 2
with, however, the following differences:

a)  absence of noble gases releases via the atmospheric releases and of short lived 1odine
nuclides (mainly "*'1) 2-3 months after reactor final shutdown via both the atmospheric and

liquid releases.

by  significant reduction of 'H releases via the liquid waste.
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The current INPP annual operational and maximum allowable discharge limits for the liquid
waste and Long Lived Aerosols atmospheric releases, and existing Environment Monitoring
Programme (ITTO211-0410-3) implemented by INPP in the supervised arca remain applicable in
beginning of decommissioning. At the EIA Report preparation stage activities connected with
flushing, decontamination and treatment of waste will be analysed. If needed, the Environment
Monitoring Programme wiil be updated.

9.4  Emissions of Non-Radioactive Pollutant

The dismantling works include the demolition of buildings, the crushing of rubble, the
disassembly of plant and machinery, the movement of vehicles and machinery. All these
activities will lead to the emission of non-radioactive gascs, particulates and aerosols, and will
affect the quality of the air. The dismantling activitics can also cause an increase in the
concentration of dust particles in the atmosphere. [{ necessary, specific measurements will be
included into the INPP Environment Monitoring Programme.

Account will also be taken of emission of noise.

The need for additional monitoring of the above-named emissions during the decommissioning
will be discussed in more detail in the EIA Report.

9.5 Environment Monitoring Programme Data Reporting

The data concerning monthly monitoring of air and water releases should be submitted to the
Ministry of Environment and VATES] af the latest week after end of month.

Annual report on results of Environmental Monitoring should be submitied to the Ministry of
Environmeni, VATESL Radiological Protection Center and Local Authorities before first of
April of next year. This repert should include:

a)  results of all measurements, anticipated in the Moniforing Programme;

by  activities of released radionuclides by months;

¢)  general information concerning realized activities (fulfilled works, generated and treated
waste);

d)  comparison of released radionuclides activities with limits,
¢)  releases and contamination changing trends and their analysis;

£} evaluative doses of members of critical groups, caused by released radionuclides; analysis
of extraordinary releases of radionuclides into environment;

¢)  other important information.
Ecological Safety Service (Environment Protection Laboratory and Hazardous Chemical
Materials Control Laboratory) of INPP Radiation Protection Department will carry out all

activities concerned with environmental monitoring.

It is worth to mention that a proposal for a further Monitoring Programme was made in 2000 by
the Institutes of Botany and Geography in order to continue the State Scientific Research
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Programme carried out between 1993-1997, under the title “INPP Region neutral Environment
specialized Monitoring Programme”. Additionaily to the INPP environment monitoring
programme, it would produce scientific results for the follow-up of the restoration of Lake
Drukshiai, without NPP operation.
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11 Part. Attached Documents

There are attached copies of these documents:
® EIA subjects approval letters,
@ Announcements about the upcoming EIA in the press,

® List of the public proposals regarding the ETA.
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The EIA programme approval letter of Visaginas municipal administration

27/10/2883 16:47 +37B-bh~61-892 vISSav. PROJ. KOORD. PagE 91
SEKRETORIATAS
Gauta
2002 7O A YL
/
VISAGING SAVIVALDYBES MERAS
V] Ignalinos AE generalinio direktorians 2003-10- 24 Nr. _(4.20-1- 23K
pavaduotojui — ENT vadovui I _2003-10-02 Nr. __108-5430-713.13)

Saulivi Urbonavigiui

DEL PASTABU

Visagino savivaldybé lIgnalines atominés elektrinés eksploatavimo nutraukime

poveikio aplinkai vertinimo programal esminiy, pastaby netur.

>

Meras Vytautas Ratkauskas

g

mﬁﬁq ‘tfzs.]ukmwcms/l%
NANS

Kodas 8871192 Parko g. 14 Tt (§-386) 31233 Alsiskaitomojs $4skana Nr. 10042143361
L T-4761 Visaginas . Faks, (8~386) 31286 AB banke Hanszbankas”
£l p. merasg@visaginas.lt Banko kedas 73000
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The EIA programme approval lefter of Utena county administration
SEKRETORIATAS

;3;0““ Q? ’/g Nro«g'%f‘

UTENOS APSKRITIES VIRSININKO ADMINISTRACIJA
Kodas 8862574, Audros g. 22, LT-4910 Utena. Tel. (5-~389) 5 75 00, faks. (8~389) 5 95 36

-7

8-(15.15)

V[ Ignalinos atominei elektrinei 2003-08- /Z)Nr.é 73
1 2003-07-16 Nr.108-402

DEL EKSPLOATAVIMO NUTRAUKIMO POVEIKIO APLINKAI VERTINIMO PROGRAMO!
DERINIMO

SusipaZing su IAE Eksploatavimo nutrankimo projekly valdymo grupés parengi
wEksploatavimo nutravkimo poveikic aplinkai vertinimo programa®, pastaby neturime ir 3is

prograing deriname.

Apskrities vir§ininkas ' Vilius Cibulskas

Jonas Spietinds, tel. (8~389)5 1723
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The EIA programme approval letter of Utena Regional Environmental Protection
Department of the Environment Ministry

i W .
SEKRETO: + . g

1 ‘uta
& L

LIETUVOS RESPUBLIKOS APLINKOS MINISTERIJA
UTENOS REGIONO APLINKOS APSAUGOS DEPARTAMENTAS

Kodas 9074286 Metalo .11, L.T-4910 Wena, Tel 69106 Faks, 69662, El-padlas: wlenos.aa@is. It

Valstybinei imonei Ignalinos atominé 2003-08-06 Nr. (5.1)-5- 764
elektriné (IAE-ENPVG) I 2003-07-16 Nr. 108-4028-(15.15)

DEL EKSPLOATAVIMO NUTRAUKIMO POVEIKIO APLINKAI VERTINIMO
PROGRAMOS :

I¥nagrinéjus pateikty Ignalinos atominés elekirinés eksploatavimo nutraukimo poveikio
apiinkai vertinimo programa, pastaby bei pasitlymy neturime.

Direktoriaus pavaduotojas e Y/ Pranas Kudaba

7

S.Urbonas, 69302

AT UED/MB4/0001
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¥inal Decommissioning Plan - INPP Decommissioning EIA Programme INPP - DPMU

The EIA programme approval letter of VATES]
Gauta
NZKENS i

2002 AT

VALSTYBINE ATOMINES ENERGETIKOS SAUGOS
INSPEKCITA (VATESI)

Kodas 8863987 Sermukdniy g, 3, LT-2600 Vilnius Tel, 624141, 2661584 Faks. 2614487 Elp. atom(@vatesi.it

p. Sauliui Urbonavi&iui 2003-10-10 Nr. (14.05.17)-22.1-433
IAE generalinio direktoriaus 2003-10-02 Nr. 105-5429-(15.15)
pavaduotojui-ENT vadovui

DEL EKSPLOATAVIMO NUTRAUKIMO POVEIKIO APLINKAIL VERTINIMO PROGRAMOS
DERINIMO

YATESI, iSnagringjusi ,,Elsploatavimo nutraukimo poveikio aplinkai vertinimo programs™
ir jvertinusi atliktas pataisas, derina ja be pastabiy.

VATES] virdininkas Q\Wj ) Saulius Kutas

E.Vaitkus, tel 2661583, vaitkus@vatesi.lt

AL VED/B4001
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Final Decommissioning Plan — INPP Decommissioning ETA Programme INPP - DPMU

The E1A programme approval letter of Ministry of Health Protection

SEXKRETORIATAS

w0l 10 A6, 34

LIETUVOS RESPUBLIKOS SVEIKATOS APSAUGOS MINISTERIJA

Kodas 8860347, Viiniaus g. 33, LT-2001 Vilnius, tel. (8~3) 2661400, faks. (8~5) 2661402, el p. ministerija@sam.lt, www.sam.lt

Valstybés jmonés Ignalinos atominés elekirines 2003-10-19° N M '&{
Generaliniam direktoriui Viktor Sevaldin [ 2003-10-02 Nr. 108-5428-(15.15)

DEL EKSPLOATAVIMO NUTRAUKIMO POVEIKIO APLINKAI VERTINIMO PROGRAMOS
DERINIMO

Sveikatos apsaugos ministerija, iSnagrinéjusi ir jvertinusi valstybés {monés
Ignalinos atominés elektrinés pateikta Eksploatavimo nutraukimo poveikio aplinkai vertinimo
programng (anirajg redakeija), derina ja be pastaby.

P
Ministerijos sekretorius R e Bduardas Bartkevitius

A.Mastauskas, 2644720

AL HED/B4AQ001
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Final Decommissioning Plan - INPP Decommissioning EIA Programme INPP - DPMU

The EIA programme approval letter of Lithuanian Fire and Rescue Service
| SEKRETORiATAS

Gauta

2003 - OF- 40w, AOLA /
0L . OF . ""““;‘* .

PRIESGAISRINES APSAUGOS IR GELBEJIMO DEPARTAMENTAS
PRIE LIETUVOS RESPUBLIKOS VIDAUS REIKALU MINISTERLIOS

Valstybés imonei 2003~07-09\/§ Nr. 9/ LA SRS A
Ignalinos atominei elektrine;
[ 2003-07-16  Nr. 105-4028-(15.15)

DEL V1 IGNALINOS ATOMINES ELEKTRINES EKSPLOATAVIMO NUTRAUKIMO
POVEIKIO APLINKAI VERTINIMO PROGRAMOS

Prielgaistinés apsaugos ir gelbéjimo departamentas priec VRM i¥nagringjo Valstybes
unones Ignalinos atomings elekirings eksploatavimo nutrankimo poveikio aplinkai vertinimo
programg ir informuoja Jus, kad pastaby bei pasifilymy neturi.

— -
Direktorius /
vidaus tamybos generolas V\A/7 Kazys Zulonas

Rimantas Steponavidias, 271 6854

Kodas 8860131, Svitrigailos g.18, LT-2600 Vilnius, Tel. (8 ~ 5) 271 6866. Faks. (8 ~ 5) 216 3494, BLp. papd@vpge i

{\Eu]{ g;?mmoooz Page 140 of 150
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Final Decommissioning Plan - INPP Decommissioning EIA Programme INPP - DPMU

The EIA programme approval letter of Heritage protection department
SEXKRETORIATAS

Gauta

200 05 /D D6
/4/%-

KULTUROS VERTYBIU APSAUGOS DEPARTAMENTAS
PRIE LIETUVOS RESPUBLIKOS KULTUROS MINISTERIJOS

Valstybés imonei Ignalinos atominet elekirinei 2004-03-08 Nr.' Hg] &i@g
} 2004-03-01 Nr. 108-1135(15.15)

DEL EKSPLOATAVIMO NUTRAUKIMO POVEIKIO APLINKAI VERTINIMO PROGRAMOS
DERINIMO

Iinagrinéje pateikty ,Fksploatavimo nutraukimo poveikio aplinkai vertinime
programg”, sitifome keisti programos 3.9 skyriaus pavadinima ir iSdéstyti taip: ,,Aplink elektring

esandéiy saugomy zomy ir gamtos bei kultGros vertybiy apradymas™.

Direkiore Diana Varnaiié

< Z;ﬁ%a%"b //97

U

~ /7 Iy 505

Algimantas Degutis, 2724100, alde(@heritage.lt

Kodas 8869268, Snipiskiv g. 3, L'T-2600 Vilnius, tel. {8~5} 273 42 56, faks. {8-5) 272 40 58, cl.pa¥ias: centras@heritage.t

AT HED/B4000]
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INPP Decomnssioning ETA Programme

INPP - DPMU

Announcement in Lietuvos Rytas, 2002 06 13

15,1 laipsnio Sikemeg, AukSéian-
siai & dieng oro temperatura bhu-
va pakilusi 199% metais - (ki 32
Inipsniy kardfin, Zemiausiai nok-
ritusi 1942 metals - ki 2 laips-
iy Sllumes.

Birzelio 14 4. Lictovaje kai kor
bus trumpi lietis, lempersiora
naki} 6-171, dieng 16-21 Inipsnis
Sikames.

Biry

P50 dtnvoje hovelk
nolis, temperatira naktyy 7312,
dieag 18-22 laipsniai Stlumes.

Standien Latvijoje daug kur
rumpai palts, galima perkindja.
Auksfiausia tlemperatiira dieng
1621 laipsnis Sillumoes.

Per kitas dvi paras Latvijoje kai
kur trompal palis, galima porki-
sija. wnperatira naktimis 5=
dienomis 10-21 laipsnis Silumos.

Siandion Baltarusiioje kal kur

V728 laipsnial sHumaos,

Per kitas dvi paras Kalining-
rado srityje trumpad palis, vielo
mis galima perkunija, lempera-
tora naklimis 8-13, dienomis 15
20 Inipsniy Sllumos.

PR

Siandien ~ Antano, Antanes,
Akvilinos, Kunoto ir Ninos vardo
diena.

Vandens i’f‘mpemtum vakarBval.
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426 121,
i .13

75 20

+15 326
ez 220
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taciig bei
branduoling kurg,

Motyviotus (pagrisius)
vaiklos
ministro 2000 07 10 jsakymo

el wsmmanas snfr}rmavsmﬂ i da!yudwmz}
planuojamos ikines veikios poveikio
aplinkai vertinimo procese

Valsiyhés imong ignalinos atoming elekiring planuoja Oking
veikla JAE eksploatacijos nutraukimas”. Planuojamos Gkings
veiklos tikslas yra saugisi nulraukti IAE 1-0jo bloko eksploa-
sutvarkyli radioakiyvigsias atliekas ir panaudots

Su planuejamos Gkings veiklos povelkio aplinkai vertinkno
dokumentais galinns susipaling TAE &
kimo tarnyboje, 411 kabinets, 31V pastate, 1AE,
siafymus planuojamaos nkings
paveikio apiinkal Klausimats, lokants LR aplinkos
ir, 277 retkataviemy, prasome
(etkit lgnalinos AL ENT, Visaginas, LT-a761.

Telefonas pasiteirauti: (8-266] 24378, V. Ledzinskss, IAE ENT.

ksploatacijos nutrau-
ET-A76Y

Sausra nebegresia, bet drég

Nocirs S anksfian, Wéiau jau manailga Iai
INAGLIS DULLIA ke tarpa nebuvo taip, kad leto

gana gausiad palaistvig Zeme i

saje Lictuvaje.
P3ed o Sere bed ten jau buve ga

Lintuvoje pagalian palijo. 76
notia, vis po wupief palydave iy

Vohapafiais

frreegmes stygins paselivms nebiegresio.

i
Ty

ahraukile reidziy ankumyne duotus
Fodilus. Jie paslept verlikaliose, horie
ronlaliose i lniose edulese. 1§ kusiy
raid iy horizontaiial parskaitysite fraze,

]
t

LAFISA, AKRIUD. ALSRA, BARE, BLAKE,
BUDIE. CEAS, DAZAL DESRA, DRAMA.
DUKRA, DULKE, DUOBE. DURYS, FKETE,
FERMA, FORMA, FRAZE, GAIVA, GALVA,
GATVE, GELDA, GENYS, GERVE, GIRNA,
GLOBA, GRAFA. GRUPE. GUZAS, HIENA,
IDILE, IDEJA, IETIS, LGIS, INDAS, TTRIS,
ISARA. 1ZDAS, JAUJA. KAINA, KAKTA,
me\ KAPAL KARNA, KARTA, KAUKE,
KETUS, KILME, KILPA, KINAS, KLASE,
[ KLIKA, KNYGA, KOBRA, KOLBA, KORTA,
KORYS. KOVAS, KRONA. KRUSA.
KUBAS, KULKA, KUOPA, KUPRA, KURAS,
KODRA, KUNAS, LAIDA, LAKTA, LANKA,
LAUME, LASAL LEDAL LENTA, LIEPA,
LOKYS, LUBOS, LYSVE, MAKNA, BMALDA,
MANTA, MARKE, MATAS, MEILE. METAS,
FMETRO, MESKA, MIGLA, MINIA, MORKA.
EMORIS, NAMAS. NOSIS, OMEGA. OSRIS,
RUBAS, SROVE, TAKAS, VANTA, IMONE,
KA CEMIS SALS

R T TR B PR T o B

—

Falrahy

£ rn

Birzelio 12 d.  Lietuvos ryte”

spausdinio kryznzodﬂo [l
Vertikaléai 5. el i

Raito. Par

a1 THni

Taka.
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L Slasys, b
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Final Decommissioning Plan - INPP Decommissioning EIA Programme INPP - DPMU

Announcement in ¥ Kazdyj Domnt (Visaginas), 2002 06 14
- 0 besmsseepeAUIAHRRIAHEL L MG S B R Sl IR

8 BLICOKAR KOANHGUKELNA | @ ocHOBLI §EI0NACHOCTH HUIHN
fefaroron ' (FMMHAZHIGCKHA Kypc)

@ GONLWOH ONLIT PaboTsbl [ @ ypoKW UraKynLTYPL B Daccenne
W IHTY3MAIM BpUMeNEHHE BKTHBHLIX METOA0B ¥

@ NMTOBCKMIA $13bIK ¢ T-ro xnacca HeTpaarUKOHHEIX thopK obydeHHR

© BOIMOXHOCTE HIYHEHNA @ YENEXATENLHOG HIYMeHKE TPYAHBIX TeM
AHFMMACKOTO ¥ HOMELKOro & COIAAHNE CUTYALNM yonaxa
f3LIkoB (1o BatGopy) @ rpynna npoAReHHOro AxA go 16.30

© obyuaHHE OCHOBAM IXOROMKKY | 1 BOBMOKHOCTE AONONHHTANLHLIX
“eped urpy | MEAHBNAYANLHLIX 3EHATHR CYNHTONRM

B MCNONLIOBIHME KOMNLIOTERRLIX g
oByualonBil BROTPAaML

S

Exsnenibie o
¢ fﬂ.agQA_H(HPCKM

-

%
i
|
|
[
[

el visuomenés nformavime i dalyvavimo planuojamos ikinés
veiklos povelkio aplinkal vertinimo procese

Valstybés jmond Ignalinos atoming elekiring planucja {iking veikia “IAE

eksploatacijos nuiraukimas™. Planugjamos Gkinés veiklos tikslas yra saugial

nutraukti IAE 1-0jo bioko eksploatacija bet sutvarkyti radicaktyviasias alliokas ir

panaudotg branduolinj kurg.

2306 ¥

HH B BB~ '
Lu TS IE Su planuojamos Okirds véikios poveikio aplinkai vertinimo dokumentais galima
'napuumef:) ’ susipadinti IAE Eksploatacijos nutraukimo tarnyboje, 411 kabinstas, 31V
e SRR AT VAT pastatas, IAE. LT-4761.
g 5.00. .. anim EVIA, r A Motyvuotus izagristus) pasiilymus planucjamos Dkings veikios poveikic aplinkal

SRERT . Kiausimais, laikantis LR aplinkos minisiro 2000-07-10 jsakymo Nr. 277 reikatavirny,
{0 b3IPAc). ] pradome teiidi Ignatinos AT ENT, Visaginas, LT-4761,

2 FaKALL 3 o
W+37067132638. ... ¢ E Telofonas pasiteiravimul: {6-266) 24378, V. Ledzinskas, IAE ENT.

06 UHGOPMUPOBAHHMYM U YHACTHH OOWECTBEHHOCTH B
NIPOIECCE OUESHKY BO3RENCTBUA NRasupyemMon
XO3AMCTREHHOW AEATENLHOCTH HA OKPYRAOWYK Cpeay
l'ocynapeyBeRHOS NPeANPYTHS ArHanHHCKan aTOAKAR JREKTPOCTAHUHA NNBHK-

PYET XOIWCTBENHYD BEATENLHOCT "CHATHE ¢ JKCANyaTaulH WAL,

VMEHTATIGHOE;

Ty Uens nnaxmpyeMon AOIAMCTRERROR JEATENBHOCTH — GEI0NACHLIA BRIBOA 13 BKC-
WVHORECTBEHHOE rinyaTaiii 150 Brioka MADC # 00palEHIe ¢ PANHOSKTHEHLMK HTXONBMH 1 OT-
POMAHORCHO pabOoTaHHEIM AGEPHBIM TORNKBOM,

C [ACKYHEHTEMY DO DHEHKE BOINERCTRNA TRANKUPYEMOT XOIFRCTREHICH AEATErL-

HOGTH HE DRPYRALIYIO TPE1Y MOKHC D3HAKGMUTEER B CrnynBe CHRTHA C IXCNAY-

arayin, noMmewenve 411, snanve 318, MASC, LT-4761.
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Final Decommiss

ioning Plan -

INPP Decommissioning EIA Programme

INPP - DPMU

Announcement in Naujoji Vaga (Ignalina), 2002 06 29

i Eadl eksploatacijos

mentais galima susipazinii 1AL
411 kabinetas,

10 sakymo Ny,

Visaginas, LT- 47010,

Valstybés imoné Tgnalinos atominé clekinné planuoja tikine voik- |
nuiraukimas’,
as vra saugial nutrankt TAE T-olo bloko eksploat
i\,n radioaktyvigsias athekas & panaudotq branduolmg kurg,

Su planuejamos Skinds veiklos poveikio aplinkai vertinime doeku-
“ksploatacijos aviravkimo tarnyboje,
31 ¥ pastatas, IAE, LT-- 4761,

Motyvuotss (pagristus) pasililymus planueiamos Gkines veiklos
poveikio aplinkal kiaustmais, Tnikants LR aplinkes mintsiro 2000 07
277 reikalavimy, prasome teike Ignabinos AR ENT,

Telefonas pasiteiranti (§-266) 24378, V. Ledzinskas, IAE ENT.

Planuopamos Gkines verkios
bet sutvar-

Nuolat perka i
riehbins arkiius.

KAINA 1K1
400 LT,
(8-22) 320360,
(8-285) 53045,
(5:299) 92354 &
INUIOY 7 153 22 VAL)

TEL:

MNuelat perkame
BPYGLIBOCIY
MEDIENOS
RASTELIS TARAL
1.: (8-249) 68136,
(8-687) 55364 g

o o e g G s g
Pirksiu Zemés i
sklypa su sodyba  §
prie efero arba upeés, §
Salia misko. é

Vilnius, tel.: (§-22)317312, §
(6-687) 96330 i

[ ——— Lk

Perka

IVAIRAUS
AMZIAUS
IR RIEBUMO
ARKLIUS.
KAINA SUTARTINE.
Tel.: (B-340) 49138,
{8-228) 48028

| P T A e e g w0

Visws kvieciame § naujip buitinés to c-'um.m pardiott

e T N N R N T

Simpati¥koms merginems it mote-
rims {nuo 18 ki 30 meny) sifilo Ja-
bai geral apmokama darba Vilndu

je. Apgyvendmame.

Tel. (B-GR9) 81798

Buhaliere, wrint didely darbo sta-
7o, telko darbo, Tel (82291 52747

!U”U\
(7) 36753

wekvie bvicdi

Tel. 36194

atkiniu miccha-

: T 0, saush-

8 l‘olnm(lﬂ i 11, chemiskai ap-

(.nmmmf bubves i kitus paséhius,
Kaina suarame,

Tel. 83072 {nuo 18 val)

Fauna $eira dlgesniam btkot 18510
nuomaoty lgsalimoje 2-hy kambariy
buty.,  Tel: 36306, (8-687) 34683

Tegkau darbo, gahtu atiikti pvairius
statvbos darbn FIE TEIIORIO-
o krosmis i zadinws,

’ Tel. 32589 {nuo 19 val.)

| UAB ,Agaras”
- BUPERKA
i RARVES, GALVIJY
i s
] IR AVIE

PRIEAUGLI

Teb: (8-650) 26495,

(8-699) 62949 Dikite |

lni g kanme (Vic Jka set)gerd, pic-
aingn © Tel 26036

femalinos centre 2-jy kambariy bu-
(3 {antras avkias, visi skaitikhat),
Tel (8-671) 73315

Netoli eero gera sodyba.
Tel. {8-688) 50126

Skubiai Vidigkése 3-jy kambariy
butg {yra skaitikhal, Gkinis pasta-
tas, darkas pric eiere). Kaina 9000
fitw Tel, 46370 (nuo 17 val)

Diikdte pusg name (3 kambariai,
sundéiial, prie ciero yia obely).
Kaina 1000 lity, Kreiptis: Rimié,

i Vandz Kivdeikieng

VerSinga telyéia.
{!xnlmi(lm W, T
Stasé (, udLIl(n(‘)

padangas (2
ol (Ln!up:d\u)
guadius. Kalng

Tel. 36760

stikly, dem N
pakabinama g
duris, greidiy de e
starting,

agraserwso
kooperatyvas
SMielagenai®

(8 685} 60083

1~”ﬁE{I€} iy ()}C}A :

| Tsagino mivste I mikrorajone
pragerinte Vilniaus
iSplanavime
A-fu kerhuring hut,

Felo: (8-206) 31790,

(8-266) 31747
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Final Decommissioning Plan -~ INPP Decommissioning EIA Programme

Announcement in ZarasuKrastas (Zavasai), 2002 06 14

,,@wwvu& %M”
Nr. 47 (8215). 2002 m. birZelio 14 d.

1
o dose f&%&d&% ew.'@”%&

Vaiky dariclio pastatas (plotas 142701
Slam objeltut priskitas 4720 kv, 1n zemés sklypas Uztiliés knime, Dusety seafimi-
joje.

Prading objekio pardavimo kaina 12 700 Ly, I8 kuros objekini priskizio Zemeés
sklypo pradiné pardavime kaina 4000 1.

Pradines mokylkios pastatas (plotas 120,99 kv. m, pastatas medinis, 1 auksito),
sandélis ir diam objeldui priskirtas 5130 kv. m Zemés sklypas Vencavy kaime,
Dusety sendinijoje.

Pradiné objekto pardavimo kaina 8000 L, i§ kuros objektai priskirto Zemés
sklypo prdiné pardavimo kaina 3500 L.

Aukeiony vykdymo laikas 2002 06 20. Vieta: Séliy a. 22, kabinetas Ne. 36,
Zarasal. Objekto apFiiros latkas 2002 06 13 - 2002 06 18.

Dokumety dabyvauti aukcione registracijos pradZia 2002 06 13, pabaiga 2002
06 18, darbo dicnomis 8-16 val, Vieta: Séliy a. 22, kabinetas Nr. 52, Zamsai

Privatizavimo mstitacijos darbuctoja, atsakinga uZ programos vykdyms, vy-
resnioji specialisté Alina Eizintiené, telefonas 53743, fuksas 51240,

Dél visnomendés informavimo ir dalyvavime planuojamos
{ikinés veiklos poveikio aplinkaj vertinimo procese

Valstyhés jmoné Ignalinos atominé clekiriné planuoja fiking veikly
“JAE eksploatacijos nutraukimas”. Planuojamos qikinés veikios tikslas yra
saugiat nutraukti 1-ojo bloko cksploatacijy bei sutvarkyti radioakiyvig-
sias atlickas ir pagaudotg brandwolin| kurg.

Su planuojamos @kinés veikios poveikio aplinkai vertinimo dokumes-
tais galima susipaZinti IAE Eksploatacijos nutrankimeo tarnyboje (kabine-
tas Nr. 411, 31V pastatas) Visagine.

Motyvuotus {pagtistus) pesislymus planucjamos ikings veiklos po-
veikio aplinkai klausimais, lalkantis LR a;iinkes ministro 2000 07 10
jsakyino Me. 277 reikalavimy, praome teikd Igoalinos AE ENT Visagine.
Telefonas pasiteii-auti {87266) 24378, V. Ledzinskas, IAE ENT.

/|

Jan kelviriq kartq | krep¥inio aikfteles
Jus kviedia Zarasy rajons
vaiky krepiinio lyga.

Tai ne vieradienés variybos, o daugybé
Zaidyniv, pllmg emocijy, pergaléc diicugsmo

ir pralaiméfimo kariéiio,

Visi vaikai, nerintys fobuléti ir siekti
auktesniy rezvltaty, gall jau Standien
buriis | komandos $ose amFiaus grupése:
I. 1988 m.g. ir jauncsni;

Verkybos vy birZelia - Gepos voéoeslait 2. 1986787 m.g.;
Lrasedy it Fasasy micsto lauks Sreplinio sfkbietise. 3. 1984785 m.g.
Bl ryintios b ried i 0o knepis

Komandy registracija iki birkelio 22 d.
Dusety zoua - tel. 56253, 56547,
Zarasy zona - sporto mokykloje tel. 30556

Varzyby pradiia birzelio 24 d. 13,00 val.
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Final Decommussioning Plan - INPP Decommissioning EIA Programme INPP - DPMU

Proposals of the public regarding the EIA

There was not received any proposals of the public regarding the INPP Decommissioning EIA until
2004-04-19.
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Final Decommissioning Plan — INPP Decommissioning EIA Programme INPP - DPMU

Figure 1. View from the east, on INPP Units 1 & 2, and partly built (abandoned) Unit 3. Figure 2. View on the south-eastern part of Lake Drukshiai. Some islands can be seen.

Figure 3. View on the warmed cooling water release and outtake channel

A1.1/ED/B4/0001
Issue 05 Page 148 of 150



Final Decommissioning Plan — INPP Decommissioning EIA Programme INPP - DPMU

Figure 4. View on the closest dwellings (few houses) to the INPP. Figure 5. View on the road from INPP to Visaginas. The landscape is composed of pineyards, marshes and some
agricultural parcels
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Final Decommissioning Plan — INPP Decommissioning EIA Programme INPP - DPMU

Figure 7. View of the lake from the northern bank. The INPP stacks are hidden by the peninsula on the right.
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Figure 8. Typical marsh landscape.
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