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Abbreviations

ALARA As Low As Reasonably Achievable

ALS Accident Localization System

DP Decommissioning Project

DSAR Decommissioning Safety Assessment Report
EBRD European Bank of Reconstruction and Devekagm
EIA Environmental Impact Assessment

EIAP Environmental Impact Assessment Programme
EIAR Environmental Impact Assessment Report

EU European Union

FDP Final Decommissioning Plan

HOB Heat Only Boiler Plant

IAEA International Atomic Energy Agency

IIDSF Ignalina International Decommissioning Saggd-und
INPP Ignalina Nuclear Power Plant

INPP-DP Ignalina NPP Decommissioning Project

INPP-DPMU Ignalina NPP Decommissioning Project Mgeraent Unit
INPP-FDP  Ignalina NPP Final Decommissioning Plan
INPP-PDP  Ignalina NPP Preliminary DecommissionitanP

ISFSF Interim Spent Fuel Storage Facility

LLA Long Lived Aerosol

MWe Electrical Mega Watt (Power Production)
MWth Thermal Mega Watt (Thermal Production)
MWTP Municipal Wastewater Treatment Plant

RAW Radioactive Waste

RFS Reactor Final Shutdown

RPD Radiation Protection Department

RSS Rain Sewerage System

SAR Safety Analysis Report

SB Steam Boiler Plant

SF Spent Fuel

SWMSF Solid Waste Management and Storage Facility
TRU Transuranics

VATESI The State Nuclear Power Safety Inspectorate
WAC Waste Acceptance Criteria
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Part | EIA Data and Results

Non Technical Summary
General Information

The Seimas of the Republic of Lithuania approvedNational Energy Strategy on 5th October
1999. One of the main elements of the National §neBtrategy is the plan for the

decommissioning of Ignalina NPP. In November 200® Government of the Lithuanian

Republic decided to implement the Immediate DisthivamntStrategy “in order to prevent the

heavy long-term social, economical, financial andinmental consequences”.

The decommissioning of the Ignalina Nuclear Powan®(INPP) is to be considered as an
economical activity for which, according the Litmi@n legislation, performing an
Environmental Impact Assessment (EIA) process iadatory. The EIA Lithuanian legislation
complies with the EU EIA Directive and EBRD praet¢ therefore the Lithuanian procedures
are used.

To comply with this requirement an EIA Programmes Haeen prepared and approved
successively by the concerned Lithuanian Authaited the Ministry of Environment (May

2004). The EIA Programme is a scoping documenthenbiasis of which are determined the
main environmental issues to be considered inanddoming EIA Reports. The whole INPP

decommissioning is split in several Decommissionirgjects (DPs). Each of these DPs is
subject to a license for which a specific Environtaé Impact Assessment Report is to be
produced.

The first Decommissioning Projecthe so-called U1DPO)to which the present EIA Report |is
associated concerns all the decommissioning desvit(except for dismantling and
decontamination of dismantled equipment) that w&ke place during th&nit 1 Defuelling
Phase , i.e. from Unit 1 Reactor Final Shutdown unl complete defuelling (estimated by
December 2012)

This EIA Report does not cover in detail the newiliites to be erected to support the

implementation of the INPP Decommissioning (suchna# energy production plants, new

waste treatment and storage facilities), as theysabject to their own separate licensing and
EIA processes.

However, the radiological impact assessment predentthis EIA Report takes into account an
estimation of the environmental impact of these femilities.

This EIR Report takes also into account the envirental impact of Unit 2 (in operation until
end 2009 and in decommissioning until 2012).

Pure decommissioning works (dismantling and decoimation of equipment and structures) are
subject to other, forthcoming Decommissioning Retgefor which associated EIA Reports will
be produced.
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Information about the Location of the Project

The INPP is located on the north-east edge of hitiay close to the Latvian and Byelorussian
borders, on the shore of the Lake Drukshiai. Tte#k part of the so-called INPP region which
covers the Ignalina and Zarasai districts (pathefUtena County) and is located on the territory
of the Visaginas municipality. The nearest majatiesi are Vilnius at 130 km (553,000
inhabitants) and Daugavpils in Latvia at 30 km (0P6 inhabitants).

The INPP location is illustrated on Map 1.

Preliminary construction of the NPP began in 194 its related town Visaginas began to rise
several kilometres from the NPP site. In 1979,pgbpulation of the Ignalina district was 37,800,
it is nowadays 73,900 (28,800 in Visaginas). A ipaftarity of the city is the high rate of
Russians and Russian speakers, with about 85%.

Map 1 Location of INPP
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Environmental baseline

The EIA Report describes the INPP existing envirentrduring current operation. This is the
baseline against which the environmental conseaseoicthe U1DPO project are then evaluated.

Socio-economical Issues

From the economic point of view the INPP regionars insufficiently developed region in
Lithuania (the town of Visaginas making the excepli At present, business and industry
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potential existing in INPP region is practicallytremployed and region is losing competitive
activity for investment attraction.

In average, the population in Visaginas is ratharng, with a good level of education, a great
variety of professional training, less unemploymantl better income than in the neighbour
regions. It is however at the beginning of deveigprelationships with other parts of the
country. Foreign investments are low. The opinibthe population within the INPP Region, on
the INPP closure, is negative, in particular inadgmas (92% against).

Climate and Air Quality

Winds are blowing mainly in the direction of eaBelarus) and north (Latvia).
The snow cover in the region is present for ab@@® days per year.
The quality of air is good.

Geology, Soil Characteristics and Hydrogeology

In the area of Ignalina NPP the surface sedimergsvary inhomogeneous: the marsh, lake-
marsh, lake-glacial and water-glacial sedimentsl@ated near the surface and at the level of
the building foundations and other constructioniseyr all contain groundwater, at little depth
(0.2 to 7 m), which flows toward north and northe@s the direction of the Lake Drukshiai).
There are active water exchanges with the nexeptidaquifers and other lateral groundwater
catchments; the extraction in the Visaginas towmeweorks exerts a local influence on these
exchanges.

Hydrology

The Lake Drukshiai is the largest (49 km?2) of Ldhia, with a part of it (6.7 km?) in
Byelorussian territory. It receives the inflow of livers and outflows into the Prorva river
(Byelorussia). The water regime of the lake is fednby the conjunction of:

. natural factors (precipitations, evaporation frdra lake and its watershed) and

. man-made factors (i.e. the control of dischargeh®yhydro-engineering complex on the
Prorva river and the yearly use of water for therapion of INPP, which is 9 times the
volume of the lake and 27 times the natural infifixvater to the lake).

The water circulation in the lake is mainly infloeex by the wind regime and the lake bottom
pattern.

Direct releases to the lake come from the INPP Il{ogoindustrial and run-off water) and
Visaginas (household wastewater and surface (@a@igr). The INPP sanitary wastewater is
sent to the State Enterprise “Visagino Energija’fogatment. This municipal wastewater
treatment plant (MWTP) has to be enhanced to comilly EU standards (further nutriehts
removal).

The thermal releases remain globally acceptableomparison with the Lithuanian applicable
standard (for cyprinid waters). Though it is rdhe norm for water temperature can be exceeded
in particular unfavourable conditions (no wind, tigir temperature, both units in operation).

1 Such as nitrogen and phosphorus that favor theghitration of the lake.
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The natural evaporation process is intensified l®y thermal releases and the permanent ice
cover on the lake in winter is reduced comparearésINPP conditions.

Before the start of INPP, the lake underwent sampets of nutrients from the town’s household
sewage discharges. It is still the case todancesihe start of INPP, the eutrophication process
was accelerated with the increase of populatidheénarea. Nowadays, the lake water quality has
changed from a mesotrophic state to an almost ghittdype, so that it is today rather in line
with the Lithuanian (EU compatible) cyprifiitype water quality.

The thermal and chemical changes that occurreccadlavolutions in the lake biodiversity.
Fauna and flora

Since 1979, when the construction of the INPP edlara State level Research has been
conducted by Lithuanian research and academictutieis on the evolution of the local
ecosystems (lake, terrestrial habitats).

For what concerns radioactive elements, it was shthat the first source df'Cs present in
plants was the global fallout (of which INPP acdsufor 21%). The main inputs 6fCo and
>*Mn in the Lake Drukshiai could occur with indusknigastewaters. Biological accumulation of
%Sr and mechanical sedimentation were recorded. Menvéhose influences remain very low,
as the dose to exposed individuals is less thanf2¥e annual dose limit.

Natura 2000 areas are in the proposal stage tBWh€ommission. The lake and neighbour areas
are proposed as Natura 2000 areas.

The non-radiological influences on the lake watealily are due to pre-INPP anthropogenic
influences, the thermal releases from INPP andethieophicating releases (from Visaginas
household sewage discharges and small villagesisuting the lake).

As the lake evolved from the mesotrophic type ® @ahmost eutrophic type, the functional and
structural changes in the lake mostly caused bymthke and chemical pollution affected
biodiversity. There was a decrease in the numbepeties (plankton, fish, aquatic plants, etc.)
though there was an increase in total biomass.

Some terrestrial habitats were affected by the tcoction of INPP and by the influence of the
growing population.

The gathering of mushrooms and berries is widesipaad amateur fishing is very developed.
Cultural Heritage

The landscape of the region is characterised byréhief formed during glacial periods,

consisting of picturesque mountain ridges, ravimases, and plains as well as by pine forests

and vast water meadows. It has been affected bypuiiding of INPP, Visaginas and related

infrastructures.

Some protected territories are present within ausadf 10km, for hydrographical and landscape
interest reasons.

2 Type of fish that develops in calm water bodieshsag lakes or water courses mildly oxygenated.
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Radiological conditions

Nuclide® content in the air and the precipitations in the®PP monitoring zone (30 km) are
determined mainly by?’Cs and°Co. It was shown that better operation and efflyemification
procedures are at the basis of a part of the deera@aserved for more than 10 years. Nowadays,
the yearly average dose rate within the zone iglifferent than in other regions of the country;
the operation of INPP has insignificant effect ¢l&san 1%).

Brief Description of the ULDPO Project

Having chosen to go for Immediate Dismantling o tNPP Units, the ultimate goal of the
decommissioning is the safe, environmental frieradigl cost-effective removal of all inventories
(non-radioactive, radioactive and hazardous) froenunits buildings and territory according to a
process that, once started, should progress imarterupted way until green field conditions
are reached. For a large part of INPP site, thierisseen around 2030. In order to achieve this
goal, several projects have to be implemented.

The first one, the U1DPO Project covers the pebetiveen Unit 1 Reactor Final Shutdown
(RFS) and the total defuelling of the Unit (estiethby end of 2012).

After reactor final shutdown, many systems and comepts will stay in operation because the
spent fuel and all other radioactive inventory wi#éimain in place at that time. Ensuring
continuous safety will require further operationobst of the systems. In the course of the
relocation of the Fuel Assemblies from the coré¢hi® pools and from the pools to the Interim
Spent Fuel Storage Facility and, later on alserattmoval of the radioactive media from the
components, the systems can be shut down stepepy Gther systems, which are needed for
further operational purposes or which, for dismagtpurposes, should remain in operation will
be modified if needed.

The Reactor Final Shutdown involves the eliminatadnthe specific risks associated with a
nuclear power plant in operation. The removal ef tlaclear fuel involves the elimination of the
specific risks related to the presence of nuclaat in the core and in the pools. Some in-line
decontamination operations will be realised. Gengvreparatory, procurement activities will

also be carried out. The time schedule is presanttt following table.

Period Activities
2006 Authorisation for Reactor Final Shutdown
2006 — 2008 Reactor Defuelling - transfer of FodUnit 2
2008 Reactor Defuelling - transfer of Spent Fugldols
2009 In-line decontamination activities
2008 — 2012 Unloading Spent Fuel from pools torinteStorage Facility

Alternatives Considered

The Decommissioning of INPP is a strong commitnimgttveen the Republic of Lithuania and
the European Union. Though three strategic altetegm were considered in the preliminary
phases of the Decommissioning of INPP (Immediatfe®ed Dismantling, Entombment), the
Lithuanian Government decided to go further wite thmediate Dismantling Strategy. The
design of the Decommissioning Plan and the Decosiani;g Projects is carried out
accordingly. Therefore, one of the tasks of theddemissioning Project Management Unit

3 . .
Radioactive elements.
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attached to the INPP is to optimise the activiteebe carried out in order to keep personnel and
critical members of the public doses as low asiptss§ALARA principle).

Radiological Environmental Impacts

The environmental impacts due to gaseous reletisesadionuclide content in the discharged
water and solid radioactive wastes production, ltesu from all U1DPO activities, were
assessed.

The efforts successfully implemented by INPP duthig last decade to reduce the discharges of
gaseous and liquid radioactive waste will be car@thduring the defuelling phase of Unit 1.

The predicted yearly effective doses to the cilitto@mbers of the public resulting from the
gaseous discharges will be, in function of the mered year, lower by a factor 2-3 than those
resulting from routine. The predicted effective eladue to the radionuclide content in the
discharged water will be lower by a factor 2-8 ttfamse resulting from normal operation.

The global effective dose, for both types of releas, amounts to about 1 % of the current
exposure limit for all INPP installations (0.2 mSw).

Taking into account the presence of long half-hiteclides in the above releases and the long
time needed to observe variations of the nuclidéigity in some bio-indicators (sediments), it is
recommended to maintain the current environmentahitaring programme until the final
shutdown of Unit 2.

During the works carried out along the U1DPO Pripjeadioactive wastes will be produced. The
conditioned decommissioning waste, as well as tmelitioned operational waste, must comply
with a set of Waste Acceptance Criteria (WAC) inlthg, among others, strict limitations on the
inventories of critical nuclides.

The radiological consequences of postulated actsdamd incidents, that could result from the
implementation of the U1DPO Project, were assesBeel.most critical one reaches 12 % of the
annual regulatory limit pertaining to all radioaetireleases from INPP site (0.2 mSvl/y). An
emergency plan exists, in order to keep the ramhaéixposure of the public and of the plant
personnel under the limits fixed by the Authoritiéshe Department of Civil Defence is

responsible for the emergency plan; it is recomredntb adapt it to take into account the
progressive phase out of the nuclear risk.

Non Radiological Environmental Impacts

Socio-economical Issues
The implementation of the U1DPO Project could @esicio-economical problems, due to the
increase of unemployment at the INPP and for imtliaetivities (about 1,800 jobs could be lost
at the horizon 2010). This could lead to possibbdeiad regression and emigration from
Visaginas; the impact could be very important if alternative activities are developed and
implemented in the region for maintaining a cohesarial and economical framework.

Air Quality

No direct impact on the air quality is predicte@ggous pollutants or dust); indirect impact are
related to the combustion gases from the new Heét Boiler (HOB) and Steam Boilers (SB)
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Stations (treated in a distinctive EIA Processgsthare constructed in strict compliance with the
EU requirements on air pollutant releases.

Geology, Soil Characteristics and Hydrogeology

The underground waters are geologically exposedinfiitration of harmful substances;
precautions should be taken during the handlingstachge of such harmful substances. INPP
workers receive specific training to the properdisng of hazardous wastes. This objective is
not different as it is prior to the Decommissioning

Hydrology

There will be a decrease of thermal heat dischamgesthe lake DikSiai. It could present
subsequent changes in the global lake ecosystem. ekisting eutrophication of the lake
DrukSiai and the changes that already happened itiving community, especially in the fish
population, are almost irreversible processes: dhiginal situation will not be restored.
However, there could be some evolution due to dweahse of thermal releases; the continuation
of the monitoring of temperature and chemical ctiaréstics with time is recommended.

The decrease of nutrient discharges into the lakikdini is expected through the foreseen
upgrade of the MWTP of Visaginas.

Cultural Heritage

As the U1DPO Project does not contain any disnrapttir demolition works, there will be no
visual impacts. No protected area or monumenthelaffected.

The construction of buildings housing support atés to the Decommissioning Project will, in
a first time, increase the industrial charactethefINPP site.

Noise

The noise issue for the U1DPO Project is not releyaossible nuisances caused by the traffic of
trucks transporting heavy loads of civil works vessare out of scope.

Transboundary Issues

Neighbour countries are Byelorussia and Latviactheest one being Byelorussia, located at 4.5
km from the INPP. At this point, the highest effee dose for an hypothetical receptor located
at this place, will be somewhat lower (10-15%)stHifference being not significant from the
radiological point of view: the global effective sk amounts to about 1 % of the current
exposure limit for all INPP installations.

As the Lake Drukshiai is partly on the Byelorussiamitory, the thermal and qualitative aspects
of the lake water concern this country. The impagtll obviously be the same as on the
Lithuanian territory. The quality of the ProrvavBr should be positively influenced with the
evolution of the lake water.

A notification was made to Latvia regarding the gaadure and environmental impacts of the
Project, according to the EIA law and the dispossi of the Espoo Convention. Information
was sent to Byelorussia (which is not part to tlhew&ntion) upon their request
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Impact Minimisation and Mitigation Measures

The following measures are proposed when additimnpiovement can be achieved beyond the
simple implementation of the ULDPO Project.

For social and economic issues:

. Training programmes for INPP personnel (decommissgworks, Lithuanian language);

. The development of local or regional initiativesiswas the INPP Regional Development
Agency (2002), Business Information Centres andiri&ass Incubator (2002), that should
be also oriented toward sustainable developmentthsd projects would integrate
economical, social and environmental aspects tegethith a view for long term
efficiency;

. Proposals were made already (through an EU fundedly)sto increase knowledge of
people (particularly of the national language) &éanur personal initiatives in the creation
of businesses;

. To make the local image better in order to attpaténtial investors;

. To favour the creation of a Euro-region with Latsiad, possibly, with Belarus;

. To carry out the local social and economic monimproposed a few years ago.

For Soils and Groundwater:

. The prevention of soil contamination by radionuetidis part of the Decommissioning
Project; intervention means will be adapted to Wwks to be carried out during the
implementation of the U1DPO;

. Recommendations are made for the proper storag@éamtling of hazardous or polluting
substances, as well as wastes;

. Training of workers (INPP and subcontractors) fovieonmental protection during works
is to be provided.

For Water:

. The minimisation of the radionuclide content in tischarged water results from several
choices made in the design of the different actisiof the U1DPO;

. The minimisation of the production of demineraliseater in order to decrease the use of
regeneration reagents;

. The prevention of spills of polluting substances tbe INPP site plays a role in the
prevention of surface water pollution.

Environmental Monitoring Programme

According to the assessment of environmental ingpdee to the implementation of the Project,
it appears that the current environmental monigppgrogramme carried out by the INPP should
be continued until the Reactor Final Shutdown oit @nIn the meantime, it is recommended to
regularly review the programme with the resultsaoied and decide, with the Ministry of
Environment, on the adaptation of the monitoringgopamme.

Moreover, the evolution of the environment (maitilg Lake Drukshiai) presents much interest
on a scientific point of view. Some recommendatifarscontinuing the scientific monitoring of
the environment were made by the Lithuanian rebemstitutes in their State Reasearch final
report. These proposals could be reviewed arfdnding is made available, implemented.
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1 General Information

1.1 Introduction
1.1.1 Context of the ULDPO Project and Related EIAR

The Seimas of the Republic of Lithuania approvesl Kational Energy Strategy on 5 October
1999. One of the main elements of the National g§neBtrategy is the plan for the
decommissioning of Ignalina NPP.

In November 2002, the Government of the LithuanRepublic decided to implement the
Immediate Dismantling Strategy “in order to prevém¢ heavy long-term social, economical,
financial and environmental consequences”.

In the Lithuanian Environmental Impact AssessmEet\) process, the EIA Programme (EIAP)
is the scoping phase during which are identifiedrenmental impacts that are most likely to be
significant and therefore require investigationidgithe EIA study (the result of which being an
EIA Report or EIAR).

According to the Lithuanian Law, the following pegjs are subject to a full EIA process:

. “3.2. Nuclear power stations and other nucleartmaéncluding decommissioning of such
power stations or reactors”;

. “0.5. Installations for processing, usage, storagel disposal of radioactive waste,
including the decommissioning of such installations

The EIA Programme was agreed to be consideredhegetith (and integrated in) the INPP
Final Decommissioning Plan. The EIA Programme isteel only to direct INPP Units 1&2
decommissioning activities (such as defuellingpdistling, decontamination, decommissioning
waste management, etc.).

Considering the whole process of INPP Decommissgynihe EIAP can be considered as an
umbrella document under which the EIA Reports frrthssess the environmental impacts and
the necessary measures to be taken to reduce them.

An EIA Report is established for each major stage of the INPEoBenissioning, as described

in detail in the Final Decommissioning Plan (FDR, e Chapter 5): in the present case, the
INPP decommissioning is split in several Decommisisig Projects (DPs). Each of these DPs is
a process containing a scope, an identificatioaatifvities, an analysis of these activities that
serve as input for programming activities, studythgir safety related aspects and assessing
their environmental impacts_through individual Epkocedures The provisional schedule of
projects is presented in Figure 1-1.

In support to the pre-decommissioning and decomanisy) activities, several new installations
will be implemented for which, when applicable, aegte EIA Programmes and Reports as well
as Safety Analysis Reports will be prepared withmassociated projects.
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The present impact assessment is completed assaeg@gth estimates of the impacts due to:

. the new installations (e.g. B1 — the new spent ifutelim storage facility, the B2/3/4 — the
solid radioactive waste retrieval, management atetim storage facility, BS — the reliable
back-up steam and hot water boilers? B&e-used fuel transportation from Unit 1 to Unit
2, the resins, perlites and sediments cementadichty);

. the existing installations (e.g. the liquid wastatment facility);

. the Unit 2 Decommissioning Project (U2DP0)

Within the whole INPP Decommissioning Programmegsa projects are subject to a full EIA.
A summary of the processes to be developed in kPIDecommissioning Programme, are
listed in the Table 1-1, with mention of the mamagtEIA procedure or not, and an estimate of
the period during which the procedures will be iearrout. The present EIAR covers the
U1DPO project only, with mention to some elementd @ther projects.

Aside the environmental issues considered in theREkafety issues are covered by a Safety
Analysis Report (SAR). The approval processeshfertwo documents are different: the SAR is
finally approved by the State Nuclear Power Safegpectorate (VATESI) while the EIAR is
finally approved by the Ministry of Environment. o documents accompany the DP
documents (dealing e.g. with the regulatory framiwithe description of the INPP Facilities at
the start of the Decommissioning Stage, the radiod and hazardous materials inventories, the
decontamination activities, the Decommissioningvigtanalysis, description and schedule, the
radiation protection, the waste management, theomeussioning costs and manpower
requirements).

Therefore, the EIA Report deals mainly with envir@ntal impacts, outside of the INPP site.
This assessment is based among others on the Dihdats and SAR as listed above, which are
prepared in parallel to the EIAR, on environmerdata gathered by INPP and on available
bibliography.

The licensing process for Decommissioning Projactlfding associated DSAR and EIA
Report) is presented in Figure 1-2.

The organisation of the different DPs has beenagal by VATESI in early 2004.

In short, the Project to be considered in the presd EIA Report (= the scope of the EIAR)
covers the period of time for Unit 1 Reactor FinalShutdown and Defuelling. The associated
timeline goes to the end of 2012, as shown on Figut-1.

The activities considered in this DecommissioningIB& Report are:
. those covered by U1DPO:

- modification, isolation and post-operation of systas;
construction of new facilities (B1, B2/3/4, B5, B8)

defuelling of Unit 1 (with a.o. operation of B1 andB8);
retrieval of solid waste (i.e. operation of B2/3/4;

4 Radiological environmental impact of B8 is descdibe paragraph 6.6.2. B8 will not have any sigmifit non
radiological environmental impacts.

5 Though the support and U2DPO projects are subjdot some of them - to separate EIA procedures. The
Decontamination and Dismantling Projects (D&D) aot considered at this stage.
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- operation of other existing waste treatment facilies;
- in-line decontamination of MCC.

. The operation of Unit 2 until end of 2009;
. The activities covered under U2DPO0 and that take pce until 2012.
Remarks:

1. This Decommissioning EIA Report encompasses thus lalactivities (but the
dismantling and hard decontamination) that will ocar at INPP Site during the period
of time of Unit 1 defuelling.

2. This Decommissioning EIA Report takes into accounthe environemtnal impact of
normal operation of the B1, B2/3/4, B5, B8 faciligs through estimations based on th
specifications produced for these projects. Thesergjects will undergo their own
separate EIA screening/process that will review the environmental impact through
estimations based on their design for:

- normal operation,
- incidents/accidents.

The present EIAR is based on available informateowhich reference is made with the format

[ref. number]. These references can be foundeag¢tinl of each chapter.

In assessing the importance of impacts, compasmstimenvironmental norms and / or (when no

applicable norms exist) appropriate reference liwatues are made where impacts can be
guantified (example: releases of radionuclideshm discharged water and the air, doses to the
critical members of the public). For more subjeetimpacts (e.g. landscape impacts) qualitative

assessments are undertaken.
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Table 1-1

List of Projects under the INPP Decommissning Programme, subject to the
EIA Process (M = Mandatory) and Other Projects notsubject to Mandatory EIA

Project | Subject Project title EIA Implementation
code | to EIA schedule schedule
U1DPO | Y (M) Unit 1 Reactor Final Shutdown and 2004 — 2006 2005 — 2012
Defuelling
U2DPO | Y (M) Unit 2 Reactor Final Shutdown and 2009 2010 - 2015
Defuelling
Bl Y (M) Design and Construction of an Interim 2005 - 2006, 2005 - 2010
Storage Facility for Spent Nuclear
Assemblies
B2/B3/ | Y (M) Design and Construction of new Solid 2005 - 2006| 2005 - 2009
B4 Waste Management and Interim Storage
Facilities (SWMSF)
B5 N Design and construction of a new reliable EIA 2003 - 2005
heat and steam production facility screening
was
performed
in 2003
B6 N Modernisation of the existing techniga 2003 - 2005
documentation archive
B7 N Cadastral Survey and Technical Inventory ef 2003 - 2005
the Buildings and Construction
B8 Y Transportation of partially burnt nuclear Fudtlements 2002 - 2006
Assemblies from Unit 1 to Unit 2 for re-use|iare given
the reactor of Unit 2 together
with the
present
EIAR
B9/0 Y (M) Engineering of the Decontamination ar2D06 2007
Dismantling activities relating to equipment
of building 117/1
B9/1 Y (M) Engineering of the Decontamination ar2D06 - 2007| 2008 - 2012
Dismantling activities in turbine hall G1
B9/2 Y (M) Engineering of the Decontamination ar2D07 - 2008| 2009 - 2012
Dismantling activities in buildings Al, Bl
and V1.
B18 Y (M) Implementation of a Melting Unit To be To be determinéd
determinef
B19 Y (M) Implementation of a landfill for shortvied | 2006 2006 - 2007
and very low level waste
B20 Y (M) Upgrade of the bituminised waste vaul®o be To be determined
into a final disposal determined

® Economic justification of the Melting Unit is $tib be demonstrated.
" Feasibility study for upgrade is started.
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Figure 1-1  The INPP Decommissioning Licensing Straggy and Schedule

Licenses
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Legend of Figure 1-1

Licenses:

- Ul Xd Operation = INPP Unit 1 Extended Operatiooelnse.
- U2 Xd Operation = INPP Unit 2 Extended Operatiooelase.
- Ul 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 Lgsen

3. D&D Project 1. Decontamination and Dismantling eitiéés in the turbine hall G1,

4. D&D Project 2: Decontamination and Dismantling aitis, in the reactor building
Al and in buildings V1 and 117/1, allowed whilelfigestill present in the reactor,

5. D&D Project 3: Decontamination and Dismantling aities, in the reactor building
Al and in building B1, allowed while fuel is stgtesent in the pools of Unit 1;
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. Under the INPP Unit 2 (U2) Extended Operation Lgsen
1. D&D Project 1: Decontamination and Dismantling aitiees in the turbine hall G2,
2. D&D Project 2: . Decontamination and Dismantlingtidties, in the reactor
building A2 and in buildings V2 and 117/2, allowedile fuel is still present in the

reactor,

3. D&D Project 3: Decontamination and Dismantling aities, in the reactor building
A2 and in building B2, allowed while fuel is stgresent in the pools of Unit 2;

. Under the INPP Unit 1 Decommissioning License:

4. D&D Project 4: Decontamination and Dismantling ai¢iees in Buildings Al, B1,
V1 (reactor excluded),

5. D&D Project 5: Decontamination and Dismantling bé tUnit 1 reactor activated
components;

Under the INPP Site Decommissioning License:

4. Unit 2 D&D Project 4. Decontamination and Dismamgliactivities in Buildings
A2, B2, V2 (reactor excluded),

5.  Unit 2 D&D Project 5: Decontamination and Dismanmgliof the Unit 2 reactor
activated components,

6. Site D&D Project 6: Decontamination and Dismantlaxgivities in buildings DO,
D1, D2, in the remaining buildings on the site, aachoval of the Units 1 and 2
stacks,

7. Site D&D Project 7: INPP Buildings conventional dadition, for which VATESI
is no longer the competent administration, it beestime Ministry of Environment.

We can see on Figure 1-2 that the EIAR, the SAR thedDP documents are prepared in
parallel. The EIAR has to be approved first befaceompanying the other documents in the
licensing procedures.
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Figure 1-2  Licensing Process for Decommissioning 8ject (including associated DSAR
and EIA Report)

EIA report preparation EIA report presentation for Public and registratio
) ) of the motivated proposals
Regulations on preparation of EIA program and report

y

Conclusions EIA Report made by:
VATESI
Ministry of Health Protection
Cultural heritage protection department
State Fire and Rescue Service under Ministry of Interior
Utena regional environmental protection department
Utena region municipal administration
Visaginas municipal administration
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EIA report approval by Ministry of Environment
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Expertise Conclusion by Ministry of Environment
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Application review by VATESI

Permission for RFS

The present EIA Report provides information on likely environmental consequences of the
proposed project and mitigation measures that eaimplemented in order to prevent, decrease
or cease environmental consequences, with a vieprdawide information for the decision-
making process. The EIA process provides a tootfonmunication and consultation with the
public. Because the results of the EIA process play a role in defining and modifying the
proposed development it becomes an essential pénemverall INPP Decommissioning. The
EIA results are therefore incorporated into therallg@roject from the initial stage of conceptual
design, not as a subsequent exercise to be supEEw DN it.

N

=

The early stages of the EIA process require effirtbe made to identify and involve the key
stakeholders, including the general public. A fundatal requirement is that the outcomes from
the EIA process are applied to the ongoing deswdivity, e.g. so that stakeholder views and
concerns expressed during the preliminary stagededaken into account by project designers.
The nature of public involvement will be a dialogue. a two-way flow of information, with the
overall objective of developing and implementingecommissioning that carries broad public
support.
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The characteristics of the main environmental camepts in the area of the INPP site
(Demographics, Economic Activities and InfrastrueiuSocio-Economic Issues, Climate and
Air Quality, Hydrology, Geological characteristicand Seismology, Hydrogeology, Soil,
Biodiversity, Cultural Heritage and Landscape, Mogmd Vibrations, Radiological conditions)
are presented in Chapter 3. Transboundary issuss ¢onsidered are presented as well.

The Description of Operations, Techniques and edlanvironmental aspects of the U1DPO
Project are presented in Chapter 4.

The alternativesconsidered for U1DPO, from the environmental imppoint of view, are
discussed in the Chapter 5.

Radiological Environmental Impact is analysed ie thhapter 6. Key environmental criteria,
impact prediction and assessment methods, evahsadiopossible accidents/major accidents and
extreme cases (possible forecast of accidentsdecielimination plans, etc.), radiological
exposure of the critical membérsf the public, solid waste production, charactessand
conditioning techniques with respect to the fingpdsal, radiological consequences for the
critical members of the public of the postulatecidents/accidents as well as impact
minimization and mitigation measures are preseméais Chapter.

Non Radiological Environmental Impact is analysedhe Chapter 7, for each component of
environment discussed in Chapter 3. It is of codmmised on U1DPO principal effects on
environment. Some words are said about occupatlarrds and industrial safety.

Impact prevention, minimization and mitigation m@&&s are analysed in the Chapter 8.

Chapter 9 describes the environment monitoring namogne during the implementation of the
U1DPO Project. In essence, it will continue to bgularly adapted by the INPP staff as it is
today according to the changing regulatory requéis

1.1.2 General Methodology for the U1DPO EIAR

The content of the present EIAR is based as wethenEIA Programme as on the Manual for
Environmental Impact Assessment in Lithuania [1jeTable of contents has been adapted to
take into account the guidelines set up in appticadf the Lithuanian EIA law and subsequent
regulations. As far as possible, the “Recommendedctiire and Scope of the Environmental
Impact Assessment Report” (as established in tlkeiQof the Minister of the Environment of
the Republic of Lithuania No. 262 June 30, 2008,iag1]) was followed.

Radiological issues are addressed according tal&di7 of the EURATOM Treaty [4].

Other publications were used (see lists of refexerat the end of each chapter), among which
the EC funded study “Environmental Impact Assessniemthe Decommissioning of Nuclear
Installations” [2].

8 A critical group of the public is a group of membef the public which is reasonably homogenousé véspect to
its exposure for a given radiation source and gieeposure pathway and is typical of individualseieing the
highest effective dose or equivalent dose (as eqlplie) by the given exposure pathway from giverrcau

Al1.4/ED/B4/0006 Page 24 of 319
Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report INPP — DS

The reader must keep in mind that the U1DPO contemates the period of time associated
to the defuelling of INPP Unit 1 (basically 2005-22) and takes into account al
decommissioning activities that will be implemented(but not the dismantling and
decontamination activities that will be covered byspecific DPs and associated EIA
Reports).

As a consequence, U1DPO considers mainly:

- modification and post-operation of the INPP existig systems within the existing
buildings (i.e. without heavy civil works);

- defuelling operations;

- retrieval, conditioning and interim storage of he operational waste and spent fuel.

1.2 Information about the Organiser (Developer)

The Client (organizer) of the proposed economicavy is:

Organisation: State Enterprise Ignalina NucleavétdPlant (INPP)
Address: Ignalina NPP, LT-31500, Visaginas, Lithiaa
Contact person: Mr. Saulius Urbonéuis

Telephone: +37038624466

Fax: +37038624387

E-mail: us@ent.lt

1.3 Information about the Preparer of EIAR

The Providerof the EIA Report is:

Institution: INPP-DPMU

Address: Ignalina NPP, LT-31500, Visaginas, Lithiaa

Contact person: Mr. Mike Tyrrell

Telephone: +37061006427

Fax: +37038624387

E-mail: mike.tyrrell@ent.|t

Al1.4/ED/B4/0006 Page 25 of 319

Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report INPP — DS

1.4 Name and Description of the Project
1.4.1 Name of the Project

The Project is named:

INPP Unit 1 Decommissioning Project for Defuelling?hase

1.4.2 Description of the Project

The project consists in the following activitieftea the Unit 1 Reactor Final Shutdown (which,
as such, implies effects, as the decrease of theeteases and radioactive releases, job cuts and
other indirect effects):

. Decommissioning Generic Activities (not significanton an environmental point of
view as they cover general administration, Project mamagt, Engineering & licensing
documentation, Administrative finalization, Heagthysics, Conventional security);

. Decommissioning Preparatory Activities among which the significant one is:
- Separation of Unit 1 and Unit 2:

Preparatory activities to determine which safetgctions and systems can be
definitively isolated and shut down,

Special attention to be paid to systems that nemam in operation for Unit 2,

During the period during which Unit 1 is “definigly stopped” and Unit 2
remains in operation, a third aspect to be consttiés the physical separation
between areas of units 1&2 for which it will be wegted to control and to restrict
entrance and exit of personal,

- Decontamination and/or cleaning activities in anehsre works are to be carried out
mainly for ALARA purpose,

. Decommissioning Procurement Activities (not signiiant on an environmental point
of view as they cover the installation of new equipent in the plant);

. Post-Shutdown Activities (among which are support pjects, some of which having
their own EIA procedure):

- Systems isolation and modification activities;
- Operation and maintenance of remaining systems;
- Support Projects: removal of nuclear fuel from tlee and transport activities (sent

to Unit 2 for further use = B8 Project) or to thedrim Spent Fuel Storage Facility
(B1 Project), when available, or to fuel pools):
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» After the cool down of the fuel in the core, thelfassemblies are moved from
the core with fuel handling machines to the fuedlpp

* Assemblies that can still be used in Unit 2, ammaeed from the core and
transferred through a shielded vertical channaidmthe Reactor Building) to a
container for fuel assemblies transport; the coetais mounted on a wagon,

» The container is sealed hermetically and contrdibeaadioprotection,
» Then the wagon is moved from Unit 1 to Unit 2;

- Removal of the coolants, gases and other matesfaise systems, and appropriate
management and treatment;

- In-line decontamination of systems / equipment ¢MaCirculation Circuit,
Purification and Cooling System, Refuelling Machinesing appropriate methods
and reagents;

- Operational waste management activities, accordinggal procedures;
- Radiological samplings and measurements.

More information on the U1DPO Project is availalte the present EIA in Chapters 4
(Description of Operations, Techniques and assetianvironmental Aspects), 5 (Mains
Alternatives considered and Discussion of the Ghomade) and 6 (Radiological environmental
Impact). Detailed information is available in th® Bocuments.

1.4.3 Duration of Phases

The existing operation license for INPP Unit 1 veagended in 2004 till the complete defuelling
of Unit 1. It covers the defuelling, i.e. the cadefuelling and the pools defuelling, until the
estimated date of $1December 2012.

The next table gives a summary of the major phasgsdule.

Table 1-2 Schedule for the Main Phases of U1DPO

Period Activities
2006 Reactor Final Shutdown
2006 — 2008 Reactor Defuelling - transfer of FodUnit 2
2008 Reactor Defuelling — Spent Fuel transfer wlgo
2009 In-line decontamination activities
2008 — 2012 Unloading Spent Fuel from pools torinteStorage Facility

When all fuel is removed from Unit 1 (scheduledtfs end of 2012), a new license, called
“Decommissioning License”, can be introduced ineortb perform the next decommissioning
activities, because safety functions and regulatontext are rather different than previously.
1.4.4 Relation between EIAP and EIAR

The EIAP covers the whole INPP Decommissioning Plan

The EIAR must be based on reliable and sufficiedtdyailed data in order to produce a sound
environmental impact assessment. Therefore, it agased with the Ministry of Environment
and other competent bodies among which VATESIrépare several EIA Reports, for the main
phases of the INPP Decommissioning.
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The first main phase is the Unit 1 Reactor Finalt8bwn and subsequent defuelling and related
activities (see description in 1.4.1).

The applicable legal framework for EIA Report pnegiion and approval is described in the next
section (1.4.5).

1.4.5 Applicable Lithuanian EIA Legal Framework

The INPP decommissioning Environmental Impact Assesit process is carried out in
accordance with Lithuanian legal framework as state]1] and other corresponding regulatory
documents [3, 4]. The document [7] describes imitifie applicable legislation.

Because INPP is located close to state bordereeoRepublic of Latvia and the Republic of
Belarus, Transboundary Conventions [5] will be takdéo account.
The following figure summarizes the general EIAiegvprocess.

Figure 1-3  EIA Report Review Process

Lithuanian EIA report review procedures

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

Justified proposals ?ublic‘ proeL e ka_‘\l'[ll_f[]dﬁd r i he Ju:':fiﬁcd
st the report tion of the report (taking into account the requirements
proposals of the public to amend the
and requirements of the report
EIA parties)
The public EIA parties

Conclusions regarding the report and the possibilities to
carry out the proposed economic activity(20/ 10 w.d.)

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

The report, conclusions of the EIA parties, a justified
evaluation of the public proposals

Competent authority
The EIA Report addresses the following elements:

- The determination of environmental baseline cooddiat the time of the project (in the
present case, the INPP being in full operation)isitused as a starting point for the

prediction of likely impacts resulting from the prot and of naturally-occurring changes
in the environment.

- The impact prediction, analysis and determinatibrsignificance on the basis of issues
identified during the EIA Programme phase; impactefined as “anticipated change in
the environment caused by the proposed economidgtgttthese changes can be direct,
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indirect or cumulative and can be found at différecological (species to ecosystem) and
social (individual to community) levels, can varyeo space and time, and can be either
positive or negative. Once the impacts have beemtiiied, the potential magnitude, extent

and duration of each one must be predicted. Aralysthe interactions between impacts,
particularly when considering cumulative impactsowdd be also included in the impact

prediction process.

- The analysis of alternatives examined by the Dealoand the discussion of their
environmental aspects.

- The mitigation of impacts, which is the applicatiohdesign, construction or scheduling
practices to lessen or avoid the adverse ecolggcahomic or socio-cultural effects. One
must ensure that approved mitigation measures baga implemented and are working
effectively.

- Therefore, a plan for environmental monitoring isogosed for the follow-up of
environmental conditions, impacts and the efficien€ mitigation measures, in order to
cover, among others, impacts that were not idectifiuring the EIA Process or that appear
more important than predicted.

Once the EIAR is edited, the developer must orgamizpublic presentation according to the

applicable legal provisions (see in [1]). Duringe thearing, the developer records justified

proposals for amendments of the EIA and takes tinonaccount for the revision of the Report.

A specific evaluation of proposals of the publicampanies the EIAR.

The EIAR is submitted to relevant parties. Thesesarheck whether the Report:

. contains sufficient information on the topics withtheir area of competence and provide
the Developer with their conclusions;

. or needs amendments to be done.
They communicate their decision within 20 workiraysl.
In case of re-submission of the Report, the decim@ommunicated within 10 working days.

The conclusions of the relevant parties of EIA #ren to be submitted to the competent
authority, together with the EIA report and thelaaion of the public proposals.
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The competent authority then carries out a Quéiwptrol of the EIAR, on:
. conformity of the EIA Process with legal proceduaes EIA Programme;

. adequate assessment of environmental impacts aoidsisfficient relevance and quality
for decision-making;

. the fact that conclusions of stakeholders regardirgassessment and proposed activity
were correctly taken into account;

. information is presented in a sound manner ancdbeamderstood by the public.

On the basis of the approved EIAR, the decisiomrgss runs according to the steps described in
Figure 1-4.

1.4.6 The Participants of the EIA Drafting and AcceptanceProcess

The following organizations and individuals will becluded in the EIA drafting and acceptance
process:

. State Enterprise Ignalina Nuclear Power Plant;

. INPP-DPMU;

. Ministry of the Environment;

. VATESI;

. Ministry of Health Protection, Radiation ProtectiGentre;
. Lithuanian Fire and Rescue Service;

. Utena Regional Environmental Protection Departnoétihe Environment Ministry;
. Heritage protection department;

. Utena countyadministration;

. Visaginas municipal administration;

«  EBRD’

e The public®

® EBRD was involved at the beginning of the INPP daeoussioning EIA process when defining the table of
content of EIA Programme and EIA Reports. Furtherolvement of EBRD will be at EIA Report stage by
reviewing the document and making it electronicalyailable on their website and by paper copy aREB
premises in London and Vilnius.
0 The public consultation process is described itiGed.4.7 hereafter. In addition, once the EIAdg@emme will
be approved, the Ministry of Environment will enstine required:

< Publicity among the interested parties (local restd, NGO's, trade Unions, ...);

e Transboundary contacts with neighbouring countratsia and Belarus.
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Figure 1-4  Decision Process and Publicity of the Rision

The procedures of making a justified decision
if the proposed economic activity by virtue of its nature and
environmental impacts, may be carried out in the chosen site

Competent authority

A justified decision if the proposed economic activity
by virtue of its nature and environmental impacts,
may be carried out in the chosen site (25 w.d.)

Organizer
(developer) of
the proposed Relevant EIA
economic parties
activity or the

preparer of
EIA documents

The public

1.4.7 Functions and Responsibilities of the Different Orgnizations Involved in the INPP
Operation and Decommissioning

. INPP, as plant owner and legally in charge fordeeommissioning, takes responsibility
for the preparation of the EIA Programme and thé& Reports, respectively. INPP
submits both the Programme and the Reports toellegant parties for review and to the
competent authority for approval.

. INPP-DPMU, as the developer of the EIA Programme &1A Reports, identifies,
characterizes and assesses the potential envirdainmapacts of INPP decommissioning.

. The Lithuanian Ministry of Environment, as a congmétauthority, co-ordinates the EIA
process and ratifies the EIA Programme and EIA Rspt also summarises the pleas of
the public and conclusions issued by other relepanties regarding the EIA Programme
and the EIA Reports. On this basis, the Ministryues a justified decision about the
performance of the proposed economic activity.

. VATESI, the Lithuanian Ministry of Health Proteatiothe Lithuanian Fire and Rescue
Service Utena Regional Environmental Protection Departmehtthe Environment
Ministry, Utena countyadministration, Heritage protection department, tHsaginas
municipality, as relevant parties of the EIA widspect to their competence, examine the
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EIA documents and provide conclusions regarding Eh& Programme and the EIA
Reports.

. EBRD, as manager of IIDSF, will supervise the caemle of the EIA Process with the
valid EU regulations.

. Scientific Institutes are consulted by the MinistdyEnvironment to advice on the EIA
Programme and subsequent EIA Reports.

1.4.8 Public Consultation Process
The framework of public participation in EIA prossas given in [1].

INPP, as responsible provider of the EIA documem&rmed the public by announcing

information about the upcoming EIA Programme onodemissioning in the national press and
in the regional press of Visaginas, Ignalina andaZai in June 2002. No comments were
received following this information of the publi8ee Part Il of the EIA Programme [6].

Once the first issue of the EIA Report is releas®éPP organized a public meeting and invited
the public through national and local press norlét@an 10 working days before the public

meeting was planned to be commenced. Formally, INfeBt register proposals of the public

that are received in written form before or durihig meeting, by using the form provided in [1].

Following this the preparer of the EIA documentssinevaluate the public proposals using the
form provided in [1] and amends the EIA Report adowly.

1.5 Information about Production and Resources Used for Energy
Production Purposes

The Project consists in the Decommissioning of ligaaNuclear Power Plant. Therefore, there
will be a staged decrease in production and ressursed.

The INPP power should evolve as presented in Thi3le
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Table 1-3 Information about Production and Demand ér Energy Resources
Production Resources used for energy production pyposes
Year / Maximum Annual amount,
Name Name . Source
power fuel assemblies
Thermal energy
for e_Iectr|C|ty 2004 / 8400 About 800 Import from
production, Russia.
MWth .
U_ramurq Import from
2005-2009 / | dioxide About400 | RUSSia ang
4200 reusing of FA
from Unit 1.
From 2010/0 0
Remarks:

1. Fuel (75 t diesel oil / year per unit) is used fdiesel fired generators; however these

generators are used for safety reasons, not forggngroduction (see Table 7-4).

2. Steam and heat productions in the Steam Boilertéeat Only Boiler plants of INPP are
covered by their own EIA and are out of the scdp@®present EIA.

The use of the main raw materials, chemical substpor preparations needed for the activities
of ULDPO is estimated in Table 1-3. The main aftivelated to decommissioning that need

such substances is in line decontamination durefgeadling.

The substances used for demineralization are aésepted in the table, based on current yearly
consumptions; these consumptions will decrease tivith, up to the complete defuelling when

they will become insignificant.

11239 initial enrichment was 2%. It is being changedt4% (with 0.4% Erbium as burnable neutron atedrb
2.6% (0.5% Er) and 2.8% (0.6%), in order to incecthe power throughput of the fuel.
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Table 1-4

Used during Defuelling Activities

Information about Raw Materials, Chemical Substances or Preparations

Name of the
raw material,
chemical
substance or
preparation

Annual amount
(tons)

Classification and labelling of the chemical substece

or preparation®?

Classification

Labelling

For in line decontamination activities (in 2009 only)

Permanganic

2.0

O; R8 Xn; R22

Symb.: O, Xn, N R: 8-22- 50/53 $:

acid (KMnQy) N; R50-53 (2-)60-61

Oxalic acid 42.9| Xn; R21/22 Symb.: Xn R: 21/22 S: (2-)24/25
(H2C204)

Nitric acid 1.2| O; R8C; R35 Symb.:0, C R: 8-35 S: (1/2-)23-26-
(HNO3) 36-45

For systemsremainingin o

eration

Reagents used
for the
conditioning of
the heating plant
and the
regeneration of
the resins of the
plant water
makeup system:
H.SOy (100%)
NaOH

365.0
14.0

C:; R35
C: R35

Symb.: C R: 35 S: (1/2-)26- 30-45
Symb.: C R: 35 S: (1/2-)26- 37/39-
45

12 According to the Law on Chemical Substances angdations (Zin., 2000, Nr. 36-987).
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1.6 Information about Releases Generated by the Actiwt that Affect the
Environment

The current condition of environment is describetiGhapter 3: The Environmental Baseline”.

In the “Chapter 4: The U1DPO Project: DescriptidnQOperations, Techniques and Associated
Environmental Aspects”, the sources of releasesutdthe environment are identified.

The radiological issues are addressed in the “@naft Radiological Environmental Impact”,
the non-radiological ones in the “Chapter 7: NowliB®@gical Environmental Impacts”.

The pollution abatement measures, but also measairaed at preventing pollution, are
discussed in “Chapter 8: Impact Minimisation andigéition Measures”.

Electromagnetic radiationsare due to electricity transmission through adimals. The 330 kV
and 110 kV lines from the power grids are not mediby the decommissioning.

1.7 References

1. Manual for Environmental Impact Assessment in Lathia, Ministry of the Environment
of the Republic of Lithuania Finnish Environmenstitute ISBN 9955-425-88-1.

2.  Environmental Impact Assessment for the Decommuasgoof Nuclear Installations, EC
Contract B4-3040/99/MAR/C2, Cassiopee - The Unieif Wales, Aberystwyth - ECA
Global, June 2001.

3. List of the Main Legal Acts Regulating Nuclear PovBafety in the Republic of Lithuania,
VD-VP-01-2001.

4. Commission Recommendation on the application ofckxr37 of the Euratom Treaty (of 6
Dec. 1999). Annex 2.

5. Convention on Environmental Impact Assessment iframsboundary Context (ESPOO,
1991).

6. Ignalina NPP Decommissioning Environmental Impadséssment Programme, State
Enterprise Ignalina Nuclear Power Plant, May 2004.

7. Decommissioning Project ULDPO - Chapter 2 — Decassioning Regulatory Framework
—A1.4/ED/B4/0006, INPP-DPMU, 2004.

8.  Final Decommissioning Plan for Ignalina Units 1 &Report A1.1/ED/B4/0006, INPP-
DPMU, 2004.
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2 Information about the Location of Proposed Economic
Activity

2.1 Information about Alternative Locations of Proposed Economic
Activity

As the project goes about the decommissioning &fHNthere is no alternative location to be
considered. All works relating to ULDPO will be gad out inside the site fences.

For what concerns decommissioning support projéassbriefly presented in 1.4), they are
subject to their own EIA Programme and Report.

2.2 Topographic Map of the INPP Environs

Topographic Map of the INPP Environs is presentedppendix 1 (Il part of this Report).

2.3 Excerpt from the Territorial Planning Register

An excerpt is joined in Appendix 2.

2.4 Information about the Current Land Use

The current land use can be seen on the map join&ppendix 3.
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3 The Environmental Baseline

3.1 Introduction

Baseline information characterizes the conditiongha time the project is proposed and in
function of the project characteristics. This bemekerves as a reference for all assessnasnts
well as for the comparisaf alternatives and mitigatianeasures. It is used as a starpogt in
the prediction of likelympacts resulting from the projeahd of naturally occurring changies
the environment.

Baseline informations determined considering existing local and sdienknowledge on the
area includingocio-economic issues [39].

Information on radioactivity in the physical enviraent is presented in a single chapter (3.10).

The Ministry of Environment, along with its appréwd the EIA Programme [40], requested to
include all environment monitoring data for the Wehperiod of INPP operation. This will be
done as far as it provides useful information Fa purposes of the present EIA Report.

As advised in the EU funded study on EIA for thee@mamissioning of Nuclear Installation [9]:
“As regards the scope and depth of the baselinergesn, and for economic reasons, the
greatest use possible should be made of existifogniation, ensuring that it is accurate. The
competent authorities and organisations in thecéé area should be consulted to obtain the
maximum amount of existing data thereby reduciegptrerall costs.”

Experts from scientific institutions were contacfedthe needs of the present EIA Report.
Reference [9] continues with:

“The scoping exercise carried out as part of thé& ®ill have identified those environmental
factors which need the most attention at this stage for the impact prediction stage which
comes later. The main environmental factors whiduld/ be expected to be included in any
baseline description are outlined below”.

The scoping exercise was the subject of the EIAgRmme. The main environmental factors
which require the most attention were highlightadthe Programme. As a consequence, the
following compartments of the environment have eéadeveloped in the present chapter:

. Demography, as the closure of the INPP is a majoinseconomic issue for Visaginas;

. Neighbour economic activities and infrastructurdsey could allow for an economic
redeployment if local appropriate actions are immated (definition of valuable sectors
of activities, promotion of investments, publicdircial support, etc.);

. Socio-economic situation: it could change signiiityawith the Decommissioning Project,
depending on the possible economic redeploymethieiarea;

. Climate and air quality: average meteorological dibons are to be considered in the
dispersion of pollution and nuisances coming from gite;

. Geology, hydrogeology and hydrology: a descriptbrihe relationships between surface
and groundwater is to be made; the Unit 1 readboitdown will decrease the heated
cooling water releases and influence temperatuterpa of the Lake mikSiai;
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. Fauna and flora: as there are neighbour Natura pé@fosed territories, the present EIA
must include an impact assessment of the U1DP@®&rojp fauna and flora, therefore a
description of habitats and important species idanan the basis of existing data;

. Cultural Heritage: as the U1DPO Project is not epsble to harm protected areas and
monuments, this section will be mainly descriptive;

. Noise and vibrations: will not be considered inailah the present EIA Report;

. Radiological conditions: as the radiological retsagrom Unit 1 shall decrease with the
decommissioning, it is important to determine theent baseline;

. Transboundary Issues: due to the localisation dPRNthere are legal obligations or
political issues to be considered in terms of im@@sessment and public enquiry.

3.2 Demography
3.2.1 Population Evolution in the INPP Region

Visaginas is part of the Ignalina district. The swuaction of the nuclear power plant made a big
impact on the demography in this district. In 1978 total population of the Ignalina district was
37,800, and then in 1989 it rose to 59,700, whike population in the country-side decreased
from 21,600 to 18,200 [34].

The main cause of the increase of population indghalina district was migration to Visaginas.
This also led to a significant shift in the natibtyaof the population of the Ignalina district. In
1979 the percentage of Russians and Russian speaierabout 26 % in 1989 it had increased
to about 53 %. This immigration was concentratethi city of Visaginas which consisted of
about 92 % Russians and Russian speakers [34].

In beginning of 2003 the total population of INRRjion was 73,900 (in Visaginas - 28,600, in
Ignalina and Zarasai districts accordingly 22,76d 22,600). It was 40.4 % of Utena County
and 2.1 % of Lithuania population.

In the town of Visaginas, the death rate is moenthalf as low as the average of the districts
due to the younger age structure of the populatiomever, the birth rate is lower too and more
rapidly decreasing than in the Ignalina and Zardssricts; up to 2002, the population evolution
(in terms of natural balant® not taking immigration/emigration into accounthsvpositive in
Visaginas, and negative in the Ignalina and Zardis#iicts.

13 Measured as the difference Birth Rate — Death Rate
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Table 3-1 Birth and Death Rates, Population Evolutn, 2000-2002

Birth Rate per 1000 | Death Rate per 1000 Population evolution
residents residents per 1000 residents

2000 2001 2002| 2000 2001 2002 2000 2001  20p2
Lithuania 9,8 9,1 8,6 11,1 11,6 11,8 -1,3  -2,5 -3,
utena | gg g1 71 | 135 137 145 47 56 74
county.
Visaginas 7,3 8 6,2 55 6,2 5,2 1,8 1,8 1

Territory

Ignalina 9 76 78 | 171 178 214 -81 -10,2-13.6
district.
Zarasal | 153 gg 83 | 189 162 18| -86 -73  -9.7
district

During the last years, a decrease of populatidhariNPP region is observed. In the year 2002 the
total population of the region decreased by 1,408 %), since 1999 — even 10,100 (12 %). During
2002-2003 the most population decreased in Visagh#0O0 (1.4 %).

Two processes — natural population evolution argtation, determine this population decreasing.
In the year 2002, 501 people more died as wasibdMPP region (in the year 2001 — 358).
During the last years, a clear tendency of emigmas observed in the INPP region.

The emigration had the greatest effect on the @djoul of Visaginas that decreased by 436 people
in 2002.

3.2.2 Current Population Distribution

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

The nearest major cities to the plant are Vilniug20 km with about 553,000 inhabitants, and
Daugavpils in Latvia at 30 km away with 126,000ahhants. The city of Visaginas, about
28,800 inhabitants and residence of the Ignalindelan power plant personnel, is located at 6
km from the plant (seeFigure 3-1).

Ignalina NPP region includes the territories of agmas, Ignalina and Zarasai municipalities
(see map on Figure 3-1). The region under condiderforms a part of Utena County. This is
the territory within the observation zone of IgnaliNuclear Power Plant (beginning of 2004):

. the municipality of Visaginas — 59 square kilomsfr28.8 thousand inhabitants;
. the Ignalina district — 1 496 square kilometresP2Bousand inhabitants;
. the Zarasai district — 1 334 square kilometred) #2ousand inhabitants.

As many as 2.3 per cent of the population of thenty lives in this region.
The main information about the population distribatin the region of 30 km is presented in
Table 3-2 and Figure 3-2 [14].

Figure 3-1  Location of the Ignalina NPP (local sca&l) in the INPP Region
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Table 3-2 Population Distribution (thousands)

Direction Amount of

of egment] 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 14 1.8 24 2.3 09 57)3 135.9
25 km 14 1.1| 25| 26 4.7 1.6 14 8|7 240 78.6
20 km 05| 04 1.4 1.3 1.3 29 09 07 9.4 54.6
15 km 0.6| 0.8 1.0 0.9 0.9 1.3 04 1|0 6.9 45.p
10 km 05| 06| 0.7 05 1.q 0.5 340 03 3811 383
5km - - - - 0.1 - - 0.1 0.2 0.2
3 km - - - - - - - - - -
Amount of
inhabitants in 41.9| 3.7 | 14.4| 6.7 | 9.8 | 8.7 39 | 11.7 Total 135.9
the segment

About 38 thousands of inhabitants of Daugavpilst\{lag have to be included into the 30 km
radius zone because 30% of territory of Daugawgtikstches at a distance from 27 to 30 km from
INPP (Fig. 3.3). Within the 30 km radius the depsit population is about 48 people/knThis

is lower than the nominal density of population 5.7 people/km in Lithuania. In fact,
population density in the INPP region is one ofltheest in Lithuania.

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

Within the sanitary protected zone (establishedeimergency planning purposes, R = 3 km)
there are neither farmsteads nor inhabitants.

3.2.3 Definition of the critical member of the public

For the purpose of assessing radiation doses toritieal groups or the hypothetically critical
individuals, the information needed is specific. hisl information is based on a scientific
assessment made recently [77]. See also section 6.9

Site-specific routine-release conversion factord amximum annual effective dose for the
dominant radionuclides, including all relevant pedlys of external and internal exposure, have
been evaluated separately for the atmospheric adwrnuclides content in the discharged
waters.

The routine-release conversion factors and maxinammual effective dose are specific to a
hypothetical farmer and fisherman, taking into aedoall significant exposure pathways
(immersion in the radionuclide plume, inhalatiorteenal exposure from the surface, ingestion
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of contaminated food). The radionuclide-specificutme-release conversion factors are
calculated for the location of the highest prediatadionuclide concentration in air and, for the
radionuclide content in the discharged watershendilution zone of heated effluent water.

Based on these data and the determination of itheatrmember of the public made in the

scientific assessment [77], the LAND 42-2001 [7&thod was established (thus specific to the
INPP region and its consumption pathways).

Figure 3-2  Population Distribution in 5, 10, 15, 2025 and 30 km Zones [14]
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3.3 Economic Activities and Infrastructures

3.3.1 Economic Activities
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From the economic point of view the INPP regionars insufficiently developed region in
Lithuania (the town of Visaginas makes the exceptidgriculture and forestry of low intensity
dominate in the region (for example, the inteneitgattle breeding is about 1.4 times lower than
on the average in Lithuania). No important miner@gh the exception of quartz sand) are
found in the region. The turnover of the retaildgan the region is 1.5, and the volume of
services is more than 2.5 times lower than on Wieeaae in the country.

Apart the INPP, other large-scale industrial erriegs are absent in the INPP region. Joint-stock
company ‘Business News’ annually publishes a lfstithuanian business leaders. Only INPP
(8" position) and clothes/garment factory ‘Visatex9§2 position) are in the list (400 positions)
of year 2003. The other enterprises present inrédgon are mainly small and medium
enterprises.

Within the 10 km radius (see Figure 3-2) there rasdarge commercial pursuits. At the 5 km
distance to the southwest direction with respedgit@lina NPP there is the former construction-
industrial establishment. In the vicinity of thistablishment there are, among others, training
centre of frontier guard, fire protection service.

INPP region municipalities’ aggregative index of matacturing is presented in Table 3-3
(source: [64]). The index takes into account indysagriculture, building and service, it

analyses produced products in all sectors. Theximdéculation includes these indicators (per
inhabitant): industrial production, realized buildi works, agricultural products and rendered
services. These indicators have weight numbersrdicgp their importance: industry — 0.3,

building and service — 0.25 and agriculture — 0.2.

Table 3-3 INPP Region Municipalities Aggregative ldex of Manufacturing, 2001

Sold Realized Sold Rendered
industrial building  agricultural service Aggregative Position of
production,  works, products, L ' production municipality
t per : o .
Lt per Lt per Lt per inhabitant index in Lithuania
inhabitant inhabitant inhabitant
Lithuania 6319 789 459,6 1424 1,00
Visaginas 2180 1173 1,2 732 0,60 41
Ignalina 696 461 221,1 472 0,36 55
district
zarasal 745 251 398,3 470 0,37 54
district

At present business and industry potential existndNPP region is practically not employed and
region is losing competitive activity for investnteattraction. A positive factor for business
development in the region is the infrastructurei@e for business support. This business support
system is oriented to services of local small aediom enterprises.
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3.3.2 Amenities

Water supply of INPP is made by LakeuRsiai which provides for service water. Drinking
water used on the site is produced from undergrovatdr wells of Visaginas.

Power supply comes from the INPP production in radraperation. When necessary (revision,
shutdown, etc.), reserve station provides powemstallations. An industrial heating boiler
provides heat to the buildings.

Power transport lines send electricity to the thstion network.

Near the INPP, there is a municipal treatment plansewage water (MWTP). It is located one
km to the south from the Ignalina NPP. Househoftliefts from INPP and Visaginas arrive in
this plant.

Lake Skripki is a part of the MWTP. The effluents aelivered to lake Drukshiai from Skripki

through a brook (the Vosyliskiai streamlet). Irijait was planned to use lake Skripki as an
additional biological purification, but since the"WT'P design had no provisions for purification
of effluents from nitrogen and phosphor, the bottslmrry of the lake became a source of
secondary contamination with time.

3.3.3 Transport

The site was chosen near the railway line Leningralilnius — Kuznica, which was of
paramount importance at the time of the SovietmegiCurrently this railway line is not too
busy.

The nearest highway passes 12 km to the west dfjttedina NPP. This highway joins the city
of Ignalina with those of Zarasai, Dukstas anddragexit to the highway connecting Kaunas - St.
Petersburg. The entrance of the main road fronigiha@lina NPP to the highway is near the town
of Dukstas (see Figure 3-3). The extension of tfael from Ignalina NPP to Dukstas is about 20
km.
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Figure 3-3  Road and Railway Network
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3.4 Socio-economic Issues
3.4.1 Social Characteristics of the Population in the INIP Region
The settlement

The construction of the town of Visaginas was sthih 1975 as a settlement for the employees
of Ignalina NPP. Visaginas was built as a multrsi town. In 1983, when half of the first
residential area of the town of Visaginas was pailsecond residential area was begun to be
built. In 1995 Visaginas was granted the statuswh.

As a result of this former Soviet Union major intreent, the population is currently still
particular in terms of nationalities: the majority made of Russians (80%); Lithuanians are
represented by about 15%, the remaining being raBBeles, Latvians, etc.

Particular socio-economical position of Visaginas

The direct attraction of Visaginas with other padfs the region is rather small (only 3
neighbouring economic units of local administrataord Cikstas) [42].

After the decision on the decommissioning of INRPSocio-Economic Monitoring has been
proposed for the INPP region [41].
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The Ignalina district of which the Visaginas mupality is a part, presents different social
situations whether considering the INPP region ot. isome social indicators may appear
contradictory. For example [41]:

. Though the Ignalina municipality takes one of thading positions in Lithuania (including
the NPP), it can also be considered as the mo&iaaid municipalities (not considering
the NPP);

. Some health indicators highlight a high sicknes$s far Visaginas, but this is due to the
attraction of the town for its qualified medicalngees, that drains many people coming
from rural districts.

As a result of the lower average age of the pojmulah Visaginas compared to its neighbouring
areas, the social support given to the populasolower in Visaginas than in the Ignalina and
Zarasai district, as can be seen on Table 3-4.

Table 3-4 Recipients of Social Support and the Dibéed in 2000 (source: ref. [43])
Visaginas Ignalina Zarasai
town district district
The number of the recipients 413 966 675
of social benefit
Disabled adults 920 1250 1 854

The town of Visaginas is the centre of the puraimgagiower of the whole region. In the year
2000, annual income from work amounted to approtefga8 075 Litas per person in Visaginas,
as compared to 2 687 Litas in Ignalina district 8r¢PO0 Litas in Zarasai district.

On the other hand, the turnover of the retail tradéhe town of Visaginas is not large and it
amounts to as little as 1 469 Litas a year perqmens Ignalina district —1 749 Litas, in Zarasai
district —1 965 Litas (these data include the shaofpa corresponding town/district). Thus, the
conclusion can be drawn that the inhabitants ofttiven of Visaginas buy goods of primary
necessity, foodstuffs, in particular, in the mar&edirectly from the producers of foodstuffs in
the neighbouring districts rather than in the tafVisaginas.

Evolution of the labour force

The town of Visaginas has an urban type labourefera younger age structure (residents under
41 years of age account for 67%), better educassglp and greater variety of professional
training. Ignalina and Zarasai districts have alriiype labour force — an older age structure,
lower education and a small variety of professiamaining. Individuals capable of working
within working age in the town of Visaginas accotmt 66%, that is, 22.2 thousand people; in
Ignalina district - 52%, that is, 12.9 thousandgeand in Zarasai district - 53% (13 thousand

people).

Every year 950 young people in the region reachwibeking age and the number of people
reaching the retiring age amounts to about 500viddals. Due to a natural movement of the
labour force, labour resources increase most indive of Visaginas and decrease in Zarasai
district [10]. However, available job vacancies mainanswer to work demand, so that Visaginas
unemployment is a bit higher than actual Lithuanimiemployment level [43].
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Wages is also a subject for differentiation of \gis@s. The average salary is 1.9 times higher
than in Lithuania and 2.1 — 2.8 times higher thathe surrounding territories.

According to it, the INPP region is a zone with igher level of regulation of social and
economical life, due to the operating nuclear popVant.

Figure 3-4  Distribution of the Population in the Ighalina NPP Region at the Beginning of
2001 (source: ref [43])

The total population

83,100
Incapable of work age Capable work age
35,000 48,100
The disabled Labour resources
4,000 44,100
) Unofficially employed Economically inactivel
The employed The registered and hidden unemployed population
34,200 unemployed - 5,000 3,500 1,400

For what concerns labour market demand and offergetis a discrepancy between the education
profiles, as shown in Figure 3-5.
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Figure 3-5  Balancing of the Labour Market in the Tavn of Visaginas at the Beginning of
2001 (source: ref. [43])
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%

[} Unqualified OWorkers @ Specialists B For unqualified OFor workers EFor specialists

Physicians, psychologists, teachers of the Endgieguage, social pedagogues and employees,
as well as accountants were in greatest demand cathenspecialists, whereas dress-makers,
sales assistants and wood processing machine opgevegre in big demand among the workers.

The IT sector is also growing up.

Unemployment

According to the professional indicators, high stawal unemployment prevails in Ignalina NPP
region, and poorly qualified and non-qualified wenk dominate among the unemployed. Most
of them are not prepared for the labour markethwwittong break in their work record, have a
profession that does not match market demands\@& ha qualification altogether. In relative
terms, as for Lithuania in general, there is stitbo high percentage of specialists, compared to
vacancies [42]. The decrease in unemployment isrg kecent phenomenon: it began in 2002
and confirmed in 2003. Visaginas took very litttvantage of this trend (see Figure 3-6).

Figure 3-6  Unemployment Evolution for the Period 199 — 2003 (Source: Department of
Statistics, 2004)
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Local investments

Here follow several figures and tables showing tbeent investment evolution in the INPP
region:

Figure 3-7  Material Investments per Resident in thgeriod 2000-2002 (in Litas)
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This figure shows there is a continuous, signifidanrease of material investments since 2000,
which is slightly above the national average. Hosvewnaterial investments in the INPP region
remain under the country average.

Table 3-5 Direct Foreign Investment in Utena Countyand INPP region, 1999 — 2003
(x1,000 Litas)

Utena County 91212 95 217 109 268 204 975 335 2f4
Visaginas - - 5134 7413 7 135
municipality

Ignalina region 19 214 85 187 304
Zarasai region 660 894 1080 1337 1265
INPP region 679 1108 6 299 8 937 8 704
INPP region 0,7 1,2 5,8 4.4 2,6
compared to the

Utena county, in %

This table shows a particular evolution as theres warapid increase in foreign investments
during the period 1999 — 2001. Then a decreas@awrs since 2002. It does not reflect the
general trend for the country and for the Utenar@guas shown on Figure 3-8.
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Figure 3-8  Direct Foreign Investments per Residenin Lithuania, Utena County and
INPP Region, 2001 — 2003 (Lt)
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Migration and nationalities

Migration is another issue to be considered, as & major aspect in the social processes and
development. There was an active immigration @3, then it lowered; emigration is almost
stable since 1997 (about 600 — 700 persons a \ladhe last years, there was a replacement of
international migration by the internal one [42].

Another aspect to consider is a recent trend feay§finas inhabitants to apply for renouncement
of citizenship. In 2000, the number of applicatidas renouncement was 28 while in 2001 it
reached 127. It highlights people expectations abwei social development in the future [41].
One of the explanations could be that a Lithuap@ssport would be an obstacle for Russians to
find back a similar job in Russia. We must alscetakto account that some emigration already
happened in the past. after the declaration of paddence of Lithuania, then after the
announcement of the INPP closure.

Due to insufficient knowledge of the state langyabe residents of the town of Visaginas (the
majority being Russian or Russian speakers) almmadte no use of the system of upgrading
their qualifications and professional developméntly 3% of the employees of Ignalina NPP
can speak the state language sufficiently well.olgnce of the state language makes the
integration of the employees dismissed from IgrmaNPP into other districts of Lithuania quite
complicated and difficult, especially in seekingditbhigher posts.

As a consequence of the nationalities’ represamtati Visaginas and the language issue, there
seem to remain some social and cultural isolatiomfother parts of the country; this is also due
to Visaginas localization in the country and itairo These causes have lead to a rather closed
society. Permanent social links are just at thgestd formation [41].

The socio-economical issues were addressed alfeadyeveral authors. Some references are
given; see [10], [12] and [13].
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3.4.2 Opinion of INPP Region Population on the INPP Closte

In 2002, the Geology and Geography Institute reldaa paper on the Social-economic
Monitoring of Ignalina NPP Region [42].

Table 3-6 Opinion of INPP Region Population on théNPP Closure

Ignalina and Zarasai

Indicator, % O
municipalities

Visaginas town

Opinion on the INPP closurg

U

: - 62 92
negative opinions
Social psychological discomfort
due to INPP operation: populatiafn 19 4

part worried by INPP safety

As there will be a strong impact of INPP closuretlom Visaginas inhabitants as well, mitigation
measures have to integrate the city together \nghptant personnel.

3.4.3 Social Aspects Linked to the Possible Evolution dfisaginas

Some structural characteristics and recent tremdst@ be considered in the assessment of
possible socio-economic impacts of the INPP clasure

The industrial potential of the region is weak,réhare no important economic resources that can
give competitive advantages for the companies eénrégion, with the exception of recreational
resources (nature tourism mainly) [42]. Theref@emajority of people currently employed by
the INPP would not find a similar job in the indugit sector in the region or it would be with
significantly lower wages. The state language iss@so an obstacle to migrate to other regions
of the country.

The accession of Lithuania to the European Uniagnatso influence the evolution of population.
On one hand, there seem to be a general trendniggraion. On the other hand, accession
should favour foreign investments in the countat tould increase employment and well being.

More locally, there are great social differencesMeen the whole Utena district and Visaginas
city, as seen in section 3.4.1, so that the cityisaginas can be characterised as a closed
society, only at the beginning of developing r@aships with other parts of the country. The
town of Visaginas distinguishes itself by its highality potential of labour resources, the level
of computerisation, and ethics of work on the ommad) and marked disposition towards
isolation, a low level of business, on the othercha

On an economical point of view, the city is moral anore interrelated with the economies of
different settlements in Utena district and in oth&huanian cities: Visaginas serves as an
important market for their enterprises. Unfortuhgtthe city is located in the state border area,
far from economically dynamic regions and citiegluding Latvia and Belarus.
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Questions are:

. What are the social impacts that can be awaitehgltine decommissioning of INPP?

. Is there potential for the redeployment of econoffoices in Visaginas, as almost all
economic activity in Visaginas is connected withlPRNor services of the INPP workers?

. What are the strength and weaknesses to takeantuat?

These questions will be addressed in the impaetsassent section (see 7.2).

3.5 Climate and Air Quality

The Lithuanian climate is characterised by middle climatic zone. The argtoncerned is
located in the continental East Europe climate .dreaomparison with other Lithuanian areas,
this area is marked by big variations of air terap#e over the year, colder and longer winters
with abundant snow cover, and warmer, but shomennsers. Average precipitation is also
higher.

The most useful climatic and meteorological datadufor the EIA purposes are based on
measurements performed by Ignalina NPP meteora@bgiation, located approximately at a
distance 5.5 km to the west of INPP site.

The atmospheric dilution coefficient (sho assess the radiological impact of aerosolgmeu
releases is included in the nuclide dose-contamsim@bnversion factors given in LAND 42-2001
[76].

The atmospheric dilution coefficient (shmto assess the radiological impact of aerosols
accidental releases (“puff releases” or short dumatreleases) is based on the following
conservative assumptions:

. The distance of the critical individual to the $t& minimum, i.e. 3000 m;

. Short duration release, i€8 hours;

. Most penalising meteorological conditiones corresjpog to PASQUILL stability class B
and wind velocity = 2 m/s [31];

. The height of releases is 150 m;

. The critical individual is located along the axistioe plume, i.e. the horizontal standard
deviationoy (X) is minimised;

. Dry weather condition, i.e. the washout of aero$gisainfalls between the stack and the
critical individual is neglected to maximise théatation dose.

The accumulation of the hereabove conservativengs$ons leads t% = 1.4x10° s/nt.

Regardingair quality , there are less pollution sources in the INPPoreghan in other areas of
the country, as industrial activity is not very d@ped and there is almost no use of fossil fuels
for electricity and heating in Visaginas (apart baek-up HOB in the town). The main source of
pollution comes from personal vehicles, as theerage age is high; low octane fuels are also
used (80, 92) together with higher ones (95, 98).
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3.5.1 Wind Regime

Western and southern winds predominate. The stsbngmds have western and south - east
directions. The average annual wind speed is 3% amd maximal (gust) speeds can reach 28
m/s. No-wind conditions are observed on the aveadd® % of the time and last no more than
one day (24 hours) in the summer, and no moretiharays in the winter [16].

Wind rose at INPP region, based on local wind measants [24 to 30], is presented in Figure 3-
9.

Figure 3-9 Wind Rose (Average Values for the 1997 — 2003 PedipReported on the
Road Map
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3.5.2 Hurricanes and Spouts [8, 24]

Spouts near the Ignalina NPP do not exceed cl@&sadeording to Fujita classification [21].

The following data is normally used for calculason

a) maximal rotation speed of the spout wall is 105;m/s

b) Elraeassure differential between centre of the furamel the fringe region of the spout is 135

3.5.3 Air Temperature

Monthly average temperatures in the INPP regiorgasen in theTable 3-7.
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Table 3-7 Monthly Averaged Air Temperatures (°C) fa the INPP Region

Meteorological Month (s) 01-12
station and

obseryatlon 01| 02| 03] 04 05 06 07y 08 09 10 11 {2 Average
period

Dukstas, 1961

1990 -6.8/-5.9(-1.9| 5.2|12.1/15.5/16.8/15.9/11.2| 6.2| 0.9|-3.8| 5.5

Utena, 1961 - 1990-6.0|-5.2|-1.2| 5.5|12.2/15.6/16.8/15.9/11.4/ 6.6 | 1.4|-3.2| 5.8

INPP, 1988 - 1999 -2/52.2| 0.3 | 6.6|12.4/16.5{17.9/16.5/11.3| 6.0|-0.1|-3.1] 6.6

INPP, 2000 - 2003 -3.,53.5|/ 0.7| 7.5|12.9/15.5/19.6/17.3/11.8/ 6.2| 2.0 |-4.2] 6.9

The monthly averaged air temperature variationhe warm season (April-October) and the
beginning of the cold season (November-Decembeihglthe last decade (1988-1999) does not
differ from long-term (1961-1990) observations. Hwer the second half of the cold season
(January-March) was warmer during the last decaudkthe average air temperature for this
period is higher by 4.3-2.3 °C. The average montbiyperatures on the period 2000 — 2003
seem to indicate a slight increase from March tedvaber. The seven successive warm winters
(1988/1989 to 1994/1995) are identified as a uniimeatic phenomenon for Lithuania [17].

3.5.4 Atmospheric Precipitation

Monthly averages of precipitation for the INPP oegiin the long-term observation period
(1961-1990) [23], pre-operational monitoring per[@d] and last decade (1988-2000) period [24
— 27] are presented in Table 3-8. The last decawheiad precipitation and average annual
variation of precipitation monthly averages for RIFheteorological station are presented also in
Table 3-8.

Table 3-8 Monthly Averaged Precipitation (mm) for the INPP Region

Meteorological Month (s) Total for
station and months
observation period
01- | 11- | 04-
01({02|03{04|05/06|07/08[09|10|11|12 12 | 03 | 10

Dukstas, 1961-199032 | 25|28 | 43| 58| 69| 75| 66 | 64 | 50| 42| 40| 592| 167 | 425

Utena, 1961-1990 931 (3747|5369 | 73| 75|66|50|57|53| 650|217 | 433

Zarasai, 1961-1990 4536|39|42|59| 72| 75/ 66|66 | 55| 60|56 | 671| 236 | 435

3

4
INPP, 1988 - 1999 4141|46|33|55|84| 60{64|70|66|58|57|676| 244 | 432
INPP, 2000 - 2003| 43843 (39|46 |57| 79| 92|72|32|59|59|44 | 665| 229| 437

Results in the period 2000-2003 at INPP do not skmmificant differences in precipitations
compared to the 1988-2000 period.

Average annual precipitation in the INPP regioral®ut 650 mm. As shown on Figure 3-10,
there are important variations from year to yeathi@ region. About 65 % of all precipitation
takes place during the warm period of the year {Apctober), and about 35 % during the cold
period (November-March). Minimum precipitation ocgin January-March (40 mm per month)
and maximum in June-August (70 mm per month).
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Recorded extremes (maximum per-day precipitatianifidividual months) are presented in
Table 3-9. Average per-day maximum for the INPRamgs about 50 - 60 mm.

Figure 3-10 Annual Precipitation at INPP for 1988-P03
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Table 3-9 Maximum-recorded per-day Precipitation (mm) for Individual Months
Meteorologica Months
station | 01 | 02| 03| 04| 05 0§ 07 08 oOb o 1 Y
Dukstas 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
1989 1976/1979 1985/1980 198719871979 1978 1974/ 19831988
Utena 17.1{18.1124.2134.7| 45 | 99.0 54.2| 67.6| 37.9/41.6| 36.2| 23.0| 99.0
1958 1950 193019791982 1950 1960 1948 1953 19741960 1945
Zarasai 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
1959 19571979 1985/1955 1980 1955 1962 195019741930 1925

The snow cover in the region is present for abd@f days per year. Permanent snow cover
usually starts in the second half of December artt$ én the second half of March. The average
thickness of snow cover is about 40 cm [22], [16].

3.5.5 Fog and Oscillation of Atmospheric Impurities

In the Ignalina NPP area, fog can be observed agyofithe year. The average number of days
with fog is 45 and the maximum — 62 days. Fog disatifferent impurity (noxious gases,

smoke and dust) and, combined with high humiditgreases corrosion intensity, reducing the
distance of visibility and impeding transportat{@4].
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The maximum dusting is observed in May, and themm — in December. The oscillations of

the total sulphur compounds in the atmosphere tte/éllowing annual distribution: the lowest

values are observed in the summer and autumn ghedtiones — during the cold period of the
year [34].

3.5.6 Ground Freezing

The freezing of the ground usually begins in tingt fpart of December and lasts to the middle of
April. The average depth of the frost line reachlbsut 50 cm, and with a maximum extending
to 110 cm depending on the composition of the gdaamd its humidity.

3.5.7 Microclimate

The development of a microclimate is linked to finesence of the lake, whose evaporation can
increase local humidity which can cause more fogagles and increase the air temperature
locally. A near shore microclimate is reported [15]

It is considered that the natural yearly evaporafrom the ground amounts 500 mm, and from
the lake (mainly in the April — November period)06Gm, with a natural variation of 15% and
no influence from the INPP. During the May-Octolperiod, the average evaporation is 540
mm.

The influence of the INPP on the evaporation isnshm the next table [20]:

Year Evaporation (May-October) Difference with predNPP
conditions

1984 627 mm 16%

1985 720 mm 33%

1986 712 mm 32%

1987 684 mm 27%

1988 788 mm 46%

The near shore water temperature during the p&ismygtOctober increased with the operation of
Unit 1 then Unit 2, successively by about 1°C [67].

The other side of the effect of Ignalina NPP to éimeount of evaporation from the surface of
Lake DiikSiai is the lengthening of the active evaporatiare, because of the extended period
during which no ice forms on Lake @ikSiai. During the cold period the evaporation pesce
persists in the zone, which is adjacent to theaiihe discharge channel.

Other phenomena influence local climate becauseheflake presence, such as radiative
exchange.

As the temperature of the lake increased with thémgleases from the INPP, with subsequent
increase in evaporation and local temperatures fassible that the microclimate linked to the
lake has changed significantly since the INPP dmera

3.5.8 Air Quality

Lithuania is not a country that currently has agdamir pollution problem. Since 1991, the
estimated air emissions of the main pollutants fiationary and mobile sources in Lithuania
have decreased on average by a factor of 2. Thi@enatic monitoring stations are located in
Vilnius, which provide data on the Internet in arde inform public rapidly [44], and other

stationary stations are located in the most infb@éelnareas. Like in other countries, the air quality
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is largely determined by long-range transboundarypallution: polluted air masses are usually
brought from industrial regions of Western and CariEurope [45].

In regions where pollutant emissions are significiypical concentrations in major cities of the
country are presented in Table 3-10 [45]. One rbestr in mind that the situation is certainly
better in Visaginas and surroundings because efifgRistrial activities and average population
number than in urban areas.

Table 3-10 Comparison between Annual Mean Concentt@n of Major Pollutants and
Applicable Standards

Pollutants Annual mean concentrations Applicable standards
in pug/ms EU directive 1999/30/CE
Nitrogen oxides 30 40
Sulphur dioxides 2 20
for the protection of
ecosystems

Therefore, the air quality is supposed to be gaoderms of classic air pollutants. Radiological
issues are presented in section 3.10.

No air quality measurements for classic pollutamtscarried out by INPP or other bodies in the
vicinity. Hence, INPP does measure atmospheriai@itis from its Heat Only Boiler (used as
support for the heating of installations). Measureficate that authorized emission limits are
respected for carbon monoxide, nitrogen oxides,salid particles; the limit set up for sulphur
dioxide was not respected at the beginning of 200400 mg/Nm3) though the previous one
(3 400 mg/Nm3) was respected in 2003. Additionaasuees were made in 2004 by a competent
laboratory on the main emission sources (63 soumkeshe INPP site; the efficiency of the
pollution abatement equipment was checked.
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3.6 Geology, Soil Characteristics, Hydrogeology and Hywlogy
3.6.1 Introduction

This chapter concerns the geology, soils charatiesj hydrogeology and hydrology in the area
of the Ignalina NPP site. It describes the charesties of the subsoil, the soil and the
underground and surface water.

The first step of the analysis consists in a dpon of the situation as existing prior to the
implementation of the ULDPO Project. This partted job is based on existing information and
data that have been gathered through a bibliograpand web research.

The initial situation serves as a reference tosassige potential impacts of the project on the
subsoil and the waters.

Based on the impact assessment, prevention, metimisand mitigation measures are proposed
when necessary in order to achieve an acceptaldedénuisance.

3.6.2 Geology and soil characteristics

Geological, tectonic and hydrogeological conditimasy considerably in Lithuania. Especially
high heterogeneity of genesis and lithological cosion of the Quaternary deposits is reflected
in drastic changes both in vertical and laterairdistion of sediments.

The surface of the Ignalina NPP area is rough. rTdiesolute elevation-marks change from 150
m to 180 m and more. At the surface exist glaciaat@rnary sediments within a depth from 60
to 200 m, which are supported from below by Pret@umary, Devonian, Silurian, Ordovician,
Cambrian and Upper Proterozoic sediment varietybeltlded metamorphic and Crystal
sediments of Upper Proterozoic and Archei exishatdepth of 700-750 m (see Figure 3-11).

In the area of Ignalina NPP the surface sedimemtvery inhomogeneous. They were formed
during the retreat of the last glacier, as resoltslifferent glacial and water-glacial processes.
Later on, alluvial, marsh and lake-sediments werméd.

The lithological structure, the filtration and engering-geological properties of separate genetic
types of surface sediments are not equal. Mostapeat, are the permeable water-glacial
sediments, which are located in direct proximitylake DikSiai and the Ignalina NPP (see
Figure 3-12). All surface sediments contain undmrgd water, which range in depths from 0.2
to 7 m. The marsh, lake-marsh, lake-glacial andemwglacial sediments are located near the
surface and at the level of the building foundati@nd other constructions. By lithological
classification, this is peat, sand, gravel, loarm eay [22].

The complexity of engineering-geological conditimighe platform in question consists of:

. Heterogeneity of grounds;

. Availability of weak grounds, especially, peat;

. Availability of numerous cradles, lenses and ineeldin the sand-gravel sediments;
. Availability of swamps.
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Figure 3-11 Pre-Quaternary Geology Map (Source: Lituanian Geology Service Internet
Site; Consultation22™ June 2004)

Leen: see next page -
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Legend of Figure 3-11
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Cenomamo aukstas/Cenomanian
‘smells, aleuritasi sandstone, siltstone

Apatinis skyrius/Lower Cretaceous

Albio aukstas/Albian. Jiesios svita/Jiesia Formation
Smelis aleuritas/Sand, slt

JUROS SISTEMA/JURASSIC

Virsutinis skyrius/Upper Jurassic EI
OksfordZio aukstas/Oxfordian

Azuoh jos svita/AZuolija Formation
s, aleviritas, mergelis, klintis, Smilrainis/Clay, marl, sil, limestone, sandstone

Vidurinis skyrius/Middle Jurassic
Kelovéjaus aukstas/Callovian

Skmgos Papartmes svnos/Sknu]a Papanme Format.
Molis, aleuritas, mergelis, emilrainis/Clay, silt, marl, sand;

H @@@@E@

MEZOZOJUS/MESOZOIC

Pagsles svita/Papilé Formation
Smelis, molis/Sand, clay
Badio aukstas/Bathonian

Lieponos svita/Liepona Formation
Smélis, smiltainis, molis/Clay, sandstone, clay

Bajosio aukstas/Bajocian

Isrudio svita/Isrutis Formation
Smeélis, molis/Sand, clay

TRIASO SISTEMA/TRIASSIC
Apatinis skyrius/Lower Triassic

PROTEROZOJAUS EONOTEMA
PROTEROZOIC

Purmalis sen ja/Purmaliai Group
Molis, aleurolitas, Kiintis, mergelis/Clay, sltstone, marlstone, limestone

PERMO SISTEMA/PERMIAN

VirSutinis skyrius/Upper Permian

Zalgiriy svita/Zalgiriai Formation
stone

Dolositas, idinris/Dolormife, limest:

Pneghaus swta/Pnegllus Formation
Gipsat, anhidritas, slcmens driika/Gypsurs, anhydrite, salt

Naujosios Akmeneés svitaNauJoji Akmené Formation
X rL, figest

Apatinis skyrius{Lower Permian

Perlojos svita/Perloja Formation

Smiltaiiis, gravelitas/Sandtone, conglomarate

KARBONO SISTEMA/CARBONIFEROUS
Apatinis skyrius/Lower Carboniferous
Kiykoliy serija/Klykoliai Group

Doferitas, molis, smiltairiis Dolomitic marltone, claystone, siltstone
DEVONO SISTEMA/DEVONIAN
VirSutinis skyrius | Upper Devonian

Famenio aukstas/Famennian

Ketlenu svita/Ketleri Formation.

omeritas aleurolitas, molis, smiltainis/Dolomitic marlstone, siltstone, clay, sandstone.

Zagarés svita/Zagaré Formation
Delomitas, smiltainis, moli/Dolomite, sandstane, clay

=

Svetes svita/Svete Formation
mélls, dolomitas, domeritasmolis/Sandstone, dolormite, marlstone
Miiriy svita/Miri Formation
miltainds, molis, aleurolitas, claystone, sltstone, dolormite

Akmenos svita / Akmena Formation
Mergetis, aleurclitas, smiltainis, Itsteme, dolomire

PALEOZOJUS/PALEOZOIC

EEEEEE EEEEEEE

Kursiy svita / Kur élal Formalmn
Klintis dolomiras, smiltainis, /Lirnestone, dolomite, sandst et

Joniskio svita / Jonikis Formation
Mergelis, klintis, klintingas dolomitas/ Marlstone, limestone, dolomite

§1auhl* svita / Siauliai Formation
Mereglis, IdintigMarlstone, limestone

KILlO]OS svna/Kruop Formation
olomiFas/Dolomit

Franio aukstas/Frasnian

Pakruojo svita / Pakruojis Formation
Stipiny svita / Stipinai Formation
Dolemirag/Delomite

Pamiisio svita / Pamusis Formation
Dormeritas, molis, smilainis, domeritas, dolomitas/Claystone, sandstone, dolomitic marlstone, dolomite

Istro svita / Istras Formation
Deolomiras, domerit: Deolomits

gypsum

Tatulos svita / Tatula Formation
Gipsas, athidritas, domeritas/Dolomite,dolomitic marlstone, gypaim

Pliaviniy honzomas / Phavuu Regional Stage
sag/Dolomite, dlaystone, gypsum

DEVONO SISTEMA/DEVONIAN
Virsutinis skyrius | Upper Devonian
Franio aukstas/Frasnian

ventosios svita / Sventoji Formation
mélis, siltainis, molis, aleuroliras, domeritas/Sand, sandstone

Vidurinis skyrius | Middle Devonian
Zivecio aukstas/Givetian

Upninky seri; A]a/Upmnkal GrOl;P
Seméli, smilfainis, aleurolitas, moligSand, sandstane, siltstone

Eifelio aukstas/Eifelian

Kernaves svita/Kernavé Formation
Dormeritas, molis, klintis, smiltainis/Dolomitic marlstone, claystone

Ledy svita/Ledai Formation

Domerias, dolomitas, molis, smiltainis, brekeija/Dolomitic marlstone

Pernu svita/Parnu Formation
Smélis, smiltainis, molis, domeritas/Sand, sandstone, dolormite

Apatinis skyrius/Lower Devonian
Pragio-Emsio aukstai/Pragian-Emsian

Kemeriy horizontas/Kemeri Regional Stage
Smélis, aleufitas, molig/Sand, slrstone, claystens

SILURO SISTEMA/SILURIAN
Virsutinis skyrius/Upper Silurian
Priidolio aukstas/Pridoli

Pabradés svita/Pabradé Formation
Megelis, Klintis, dolomitas/Marlstone, limestone, dolomite

Apatinis skyrius/Lower Silurian
Uenlokio aukstas/Wenlock
Verknés svita/Verkné Formation
Mergelis, dolomitas/Marlstone, dolomite
ORDOVIKO SISTEMA/ORDOVICIAN
Mergelis, Klintis, dolomniras, molis/Marlstane, limestone, dolomite

KAMBRO SISTEMA/CAMBRIAN
Ap 1 skyrius/L Middle Cambrian

Alscu.; serija/Aisciai Group
miltainis, argilitas, aleurolitas/Sandstane, arrilite, siltstone

Apatinis skyrius/Lower Cambrian

Baltijos serija/Baltija Group

Mo Ltainio tarpel

st

PROTEROZOJAUS EONOTEMA/PROTEROZOIC
VENDO KDMPLEKSASYENDIAN

Gravelitas, smiltainis, retai molis, aleurolitas/Sandstone, calystone,
siltstone, conglomerate

Kristalinésnolienos/Crystalline rocks
KITI SUTARTINIAI ZENKLAT

OTHER SYMBOLS

Iigiai/faults
stratigrafinés ribos
stratigraphic boundaries
glaciodislokacijos
glacial dislocations

paleokarstas
paleo-karst

geologinio piiivio linija ir greziniai
Line of geological cross-section
with borehole locations

stambus luistas ant prekvartero pavirdiaus
overlying sub-quaternary surfac

geonuotraukinis greZinys, pirmiais Nr.
mapping borehole, original No.

Kitos paskirties grezinys, kadastrinis Ni.

greZinys, nutolgs nuo profilio linijos
borehole, remoted from cross-section line

Domeritas su molio, dolomito, stiltainio ir gipso tarpsl /Dolorritic marlstone interbeded with clay, dolorrite, gypsun

borehole of the other purpose, registrian No.

Figure 3-12 Quaternary Geology Map (Source: Lithuamn Geology Service Internet Site;

Consultation 229 June 2004)
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Legend: see next page

All these factors have an influence to the settlenoé buildings and constructions in the area.
The deformation of the split slabs can be conslaera from 50 to 1000 mm — and can be highly
irregular. This is out of the scope of the predelkR, as neither particular construction nor
demolition is foreseen on this project. SpecifidAFirocesses relate to construction projects,
such as the support systems (Interim Storage Bafoli Spent Fuel, new Heat Only Boiler, etc.).
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Legend of Figure 3-12

Stratigrafija ir genezé
Stratigraphy and genesis
deliuvis
detuvial deposits
soliflinkeings- delinvinésmmogalos
solifluction deposits
‘pelkiy nuogulos
deposits of bog, mires, shwamp areas

ezerinésmosédos
Taustrine deposits

jirinésnuosidos (Postlitorina)
‘marine deposits (Postlitorina)

farinésmuosédos (Litorina)
marine deposits (Litorina)

aliuvis
alluvial deposits

HOLOCENAS ir VELYVASIS LEDYNMETIS

alinvis (Vélyvasis ledynmetis)
allvial deposits (Late glacial)

Baltijos ledyninio e3ero mosédos
Baltic Ioe Lake deposits

HOLOCENE and LATE GLACIAL

OU0DOEECNEN

ecliniai dariniai (Holocenas)
eclian deposits (Flolocene)

eoliniai dariniai (Vélyvasis ledynmetis)
eolian deposits (Late Glacial)

VIRSUTINIS NEMUNAS, ledynmetis / glacial
BALTUA, stadija/ stadial

limmoglacialinésmmogulos
glaciolacustrine deposits

glacialinésmogulos
glaciofluvial deposits
vidinio ledo limmoglacialiniai dariniai
englacial (glaciolacustrine deposits)
vidinio ledo ir kraitinai fliavioglacialiniai dariniai
englacial and marginal glaciofluvial deposits
dugniné morena
‘basal till
kraiting morena / marginal til:

ST Pajiirio fazes | Pajiris phase
s Siaurés Lietuvos fazés / North-Lithuanian phase
sy Vidurio Lietuvos fazés / Midle-Lithuanian phase

Piety Lietuvos fazés / South-Lithnanian phase
Ryty Lictuvos fazés / Bast-Lithuanian phase
GRUDA, stadija / stadial

‘pricledyniniy baseiny (limnoglacialinés) miogulos
glaciolamstrine deposits

ledyno tirpsmo vandenny (Fliuvioglacialinés) mogulos
glaciofluvial deposits

kraitiniai limnoglacialiniai darinizi
‘marginal glaciolacusirine deposits

vidinio ledo ir krattiniai fliuvioglacialiniai dariniai
englacial and marginal glaciofhuvial deposis

S TOCENE
VIRSUTINIS PLEISTOCENAS / UPPER PLEISTOCENE

pagrindiné morena
basal till

kraiting morena
‘marginal till
VIDURINIS NEMUNAS

megatarpstadialas / megainterstadial

cterinésmosdos
ine deposits

NNNECE AN DEOCE

]

APATINIS NEMUNAS, periglacialas / periglacial

cherinésmuosidos
lacustrine deposits

MERKINE, tarpledynmetis / interglacial
eZerinés mosédos
lacustrine deposits

i

MEDININKAL ledynmetis / glacial
limmoglacialinés miogulos
glaciolacustrine deposits

flinvioglacialinés muogalos
glaciofiuvial deposits

krattiniai linmoglacialiniai dariniai
‘marginal glaciolacustrine deposits

widinio ledo ir krattiniai flivioglacialiniai dariniai
englacial amd marginal glaciofhivial deposits

‘pagrindiné ir dislokuora morena
‘basal and deformation till

ZEMAITIJA, ledynmetis / glacial

limnoglacialinés mogulos
glaciolacustrine deposits

PLEISTOT CENAS/PLE!II

flinvioglacialinés nuogalos
glacioffuvial deposits

morena
—
DAINAVA, ledynmetis / glacial

limnoglacialinés muogulos
glaciolacusirine deposits

flinvioglacialinésnuogulos
glaciofiuvial deposits

DZUKIUIA, ledynmetis / glacial

limnoglacialinés mogulos
glaciolacustrine deposits

VIDURINIS PLEISTOCENAS / MIDLE PLEISTOCENE

fliuvioglacialinésmuogalos
glaciofuvial deposits

morena
:
DAUMANTAL prepleistocenas /preglacial

eterinésnuogulos
Iacustrine deposits

LEGENDA / LEGEND

Litologija / Lithology
virgidingas smélis
gravel and sand
‘smélis su Frirgidu
sand with gravel
‘smélis fvairus
sand various size grained
smélis vidutinis

medium grained sand

smélis smmloas
sand fine grained

smeélis smullutis
very fine grained sand
smélis aleuritingas
silty sand
sélis molingas
clayey sand
aleuritas
sile
aleuritas smélingas
sandy silt
‘molis
clay
‘molis aleuritingas
silty clay
as cmélis
sand with peat
semapelkiy durpés
Towmoor peat
aulkitapelkiy durpés
‘highrmoor peat
durpés(nesuskirstytos)
peat (type not identified)

sapropelis
gyttja

‘moreninis priemolis, priesmelis
glacial loam

Paskutiniojo apledéjimo ribos
Boundaries of the Last Glaciation

Pajirio fazés

bl - Pajiiris phase
Sianrés Lietvosfazés
bl , @» North-Lithuanizn phase

Vidurio Lietuvos fazés

b, Midle-Lithuanian phase
Piety Lietuvos fazés

bl South-Lithuanian phass
maksimali Baltijos stadijos

bl / Baltija stage

‘malksimali padutiniojo apledéjimo
N / Limit of the maxirmum extension of the Last
R (Late Weichselian) glaciation

KITI SUTARTINIAT ZENKLAL
OTHER SYMBOLS
Ribos / Boundaries

stratigrafinés-genetinés
of stratigraphic-genetio and lithologicunits

geologinio piivio linija
Tine of geological cross-section

@ grezings

borehole
PREKVARTERO SLUOKSNIAI
PRE-QUATERNARY DEPOSITS

K, Kreidos sistema, apatinis skyrius  Lower Crataceous

Juros sistema / Jurassic

'

Triaso sistera, apatinis skyrius / Lower Triassic

=

1
P, Permo sistema, virSutinis skyrius / Upper Permian

C, Karbono sistema, apatinis skyrius / Lower Carboniferous
Devono sistema, virSutinis skyrius / Upper Devonian
D mrzg M Svetésir Zagarés svitos (nemdkirstyta)
£y ‘Miri, Svété and Zagaré Formarions (undivided)

D, ak  Almenossita/Akmena Formation

D kr  Ruriysita /Kurdiai Formation

D 3 jn Jonifio svita / Jonifis Formation

D, 8 Siauliy svita / Siauliai Formation

D, kej  Keuojossvita/Krucja Formation

D, Pk Pakruojo svita/ Pakruojis Formation

Dy St Stipiny svita/ Stipinai Formation

D, pm  Pamusio wita/ Paruiis Forraation

D, ys litrosvita/Jaras Formation

D, t  Tauloseia/Tanla Formation

Suosos ir Kupiskio svitos (nesuskirstyta)

Dy s-kp  Suosa and Rupitis Formations (andivided)

D, j  Jacswita/JaraFormation

D, & Sventosios svita / Sventoji Formation

3

Devono sistema, vidurinis skyrius / Middle Devonian
Dy up  Upninky srija/ Upninkai Group

D nr  Navesserija/Narva Group

Devono sistema, apatinis skyrius / Lower Devonian

D, tl Tilzs svita / Tils Formation

S,  Siliiro sistema, virsutinis skyrius / Upper Silurian

3.6.3 Seismology
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The Ignalina NPP is located in the area of the-Easbpean platform, on the joint connection of
two large structure elements: Baltic syncline andzM-Belarus anticline. The earth’s crust is
pulsating, even experiencing perceptible shocks.gredicted intensity of neotectonic motion in
the area is 3.5 mm/year. Therefore, the crystatlimgdand sediment beds have fissures induced
by tectonic system’s cracks [34]. The area of thealina NPP extends within the limits of the
Daugavpils seismic zone. The zone is encounterethbyisoseismal line that indicates the
intensity of the seismic events (earthquakes) giraties (according to the MSK-64 scale); it
means that for such seisms, there can be damagesdongs, objects can be moved, cracks can
appear in the walls.

3.6.4 Hydrogeology
3.6.4.1 Groundwater dynamics

The area of INPP is in the recharge area of théidBattesian basin. An artesian basin is a
complex of naturally limited aquifers and aquitartisritorially separated from other regions,
determined by features of unanimous geologicatsire and hydrodynamic conditions. Taking
into account the top part of crystalline basemaptto 20 aquifer layers are identified. These
belong to hydrodynamic zones of active (above &ggonal Narva aquitatd), slow (above the
regional silurian-ordovic aquitard) and especialpw (below the regional silurian-ordovic
aquitard) water circulation. An active exchangainfierground water occurs in the Quaternary
and Upper-Middle-Devonian formations (zone up t® 85 of thickness, see Figure 3-13 and
Figure 3-14).

The quaternary aquifer complex consists of grounemaquifer and five (or more) confined or
subconfined (having greater pressure than the gineo) aquifers in sandy loam sediments
and Upper-Middle Devonian aquifers of aquiferousdsand sandstone.

The characterisation of the LaketR§iai catchment dynamics is quite complicated.umary,
the hydrodynamic situation is as follows:

- the active circulation area including groundwaterd aSventosios-Upninku aquifers
receives 99% of the total circulating undergroundter volume. Natural circulation
amounts to 132.5 m3day (approximately 2.9 I/ ($kni/3 of this volume reaches
Sventosios-Upninku aquifer and outflows outsideléke DiukSiai catchment.

- The average intensiveness of groundwater infiirain the catchment makes up 70 mm
per year and vertical flow to Sventosios-Upninkuier amounts approximately to 27 mm
per year. The lake DKSiai, rivers and lakes in its catchment drain agpnately 77.800
m3/day of the underground water, i.e. undergrowndaff makes up 26% of the average
multiyear lake outflow.

- Extraction of water in the Visaginas town waterwsoifkom Sventosios-Upninku aquifer
forms depressions of this catchment and piezomstritaces and thus influences increase
(20-30%) in the exchange with adjacent aquifers tfia majority from above) and
reduction of lateral flow. Extraction of undergraurwater in the Visaginas town
waterworks considering the current (25000 m3/dagfnd projected extraction

14 Aquitard: a geologic stratum or formation of lowmeability that impedes the flow of water betweeaqifers;
Aquifer: a permeable geological stratum or formattbat is capable of both storing and transmittiveter. A
confined aquifer is where an upper layer of lownpesbility confines groundwater in the aquifer ungezater than
atmospheric pressure; an unconfined aquifer is eviiee upper surface of a saturated zone forms arwalle
within the water-bearing stratum.
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(40.000 m3/day) reduces underground flow to rivieysabout 10%-15%, loss to overall
river outflow is 4 times less.

As the used water returned into the Lakeik3rai the extraction of groundwater has no
appreciable influence to surface run-off. Basednoodelling data, the lake DkSiai feeds
groundwater aquifers only in case if Visaginas tomaterworks are operated in intensive mode
and the lake water inflow rate is very insignificgd.1 to 0.7 m3/s). The vertical velocity of the
lake water underground flow should not exceed ®@.%5 m per year.

The construction and operation of the Ignalina Ne&3entially widen the spectrum of
technogenic influence on the geologic environmefhe character and scales of the
consequences depends on the geological situatibratibn and capacitive properties of its
variety and from drainage conditions of undergrowwpiifer. From this point of view the
territory of Ignalina NPP is located in unfavoumldonditions. The depth of aeration zone is
from 1-2 m to 5-8 m and is insufficiently safe tm{gct the underground waters. It is composed
of fine sands, which have the following characterss[34]:

Fine sand Sandy loam
filtration coefficient 5-20 m/day | 0.01-2 m/day
water-yield 0.05-0.35 0.001-0.1
coefficient

The groundwater level in boreholes 10 m deep, whiele established during the investigation
of the site in 1973, was only 0.75-1.75 m belowgb# surface. The groundwater flow of upper
water-bearing horizons is directed to the north aodheast towards Lake tkSiai (see Figure
3-15). The relief of the site was changed in thecess of smoothing away during the
construction of Ignalina NPP. The swampy accretigesat, slimy sand) were shovelled away,
the relief was made even and large amount of gramttigravel was transported into the site.
This is the main reason for which the groundwageel is slightly deeper now than in 1973.
Rainwater drainage and other systems constructéekisite are another reason for this [14].
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Figure 3-13 Location of the Territory

Vo
1- line of geological-hydrogeological cross-secti@ boundary of lake DikSiai catchment; 3- INPP location; 4-
well field of Visaginas town waterworks.

Figure 3-14 Geological-hydrogeological Cross-sectio of Ignalina NPP Region
Interpreted according to Marcinkevicius et al.) with Isolines of Groundwater Radiocarbon

Age

1- local aquitards (till deposits, loam); 2- Quatary interglacial aquifers (sand with gravel); 3-eMonian aquifer
Sventosios Upninku (sand); 4- Devonian regionalMsdaaquitard (domerite, dolomite and marl); 5- monibg well
and its number: in numerator, radiocarbon concetitna (in pmC) and in denominator, radiocarbon ageyears);
6- isolines of radiocarbon age (in years).
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Figure 3-15 Schematic Chart of Absolute Groundwatet evels of the Site in 1973 (before
Construction of INPP)
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Figure 3-16 Operational Underground Water (Artesiar) Wells (Blue Circles) (Source:
Lithuanian Geology Service Internet Site)

The outflow of the lake finally reaches the GulfRiga of the Baltic Sea through a long and
complex pathway of approximately 550 km [46].

3.6.4.2 Groundwater quality at the INPP
The INPP performs the monitoring of the groundwater

The results from the INPP environmental monitoramg shown in the Table 3-11. Samples are
taken at different sampling points and several simgear.

The results in Table 3-11 show the very good qualitgroundwater.
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Table 3-11  Results for the Quality of Groundwater gource: INPP Environmental

Monitoring)

Parameter 2002 2003 2004 Comments

Specifici conductivity 534 543 558

(uS.cnm) Very good
21 21 20 according to the
16 18 16 qua”?y
0.26 0.27 0.25 .
0.03 0.01 0.03 requirements
0.11 0.16 0.19

3.6.5 Site Hydrology
3.6.5.1 Lake DruksSiai and Related Water Bodies

The lake DiikSiai is the biggest lake in Lithuania, lying oretimortheast border between
Lithuania and Byelorussia at an altitude 141.6 rovabthe Baltic Sea level. Its eastern part
belongs to Belarus.

Seasonal amplitude of water level fluctuations loa lake is about 100 cm, the average daily
fluctuation amplitude - 2.3 cm, the maximum - 5 @ng the minimum 0.5 cm.

The lake is situated in the basin of the Prorvarrithe left tributary on the DkSa river draining

to the Dysna river. The catchment basin of the lakecated near the foot of the east slope of
the Baltic ridge, which is bordered by Svencionptand from the south and by Latgal upland
from the north. The Lake DkSiai watershed (on the Lithuanian territory) i®wh on Figure 3-
17.
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Figure 3-17 Hydrographic map of the Lake DiikSiai watershed (on the Lithuanian
territory) [36]

DROKSIY EZERO BASEINO HIDROGRAFIJOS ZEMELAPIS
Hydrographic map of Drdksiai lake basin

e O kit

B Pe ks
[ Rak=l

F=d Uty te ooz
I Efeml
o Baselio 1ba

Upes 10-30 m s
ﬁums KLiOm phi

4000 u} 4000 m

Sudaryis | T eage@ 05 s iy i0 § el e min &5 KeriogEiios g e e
Topegretind informed p LTOEREOGCO-TT  Wektyhind Demtwerhea ir geedagijoa tenmyds, 1996 LTDEEEOCOC0FW hopije: pagennte CHISmamntne

Total area of the lake, including nine islandsydsvadays about 49 Krt6.7 knf in Belarus, 42.3
km? in Lithuania). This area can be subject to changbservations in the past showed that the

lake area was about 45 ki17].
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In 1953 a hydroelectric power station was conseiet the Prorva River draining from the lake
(in Byelorussian territory). The hydro-engineercamplex regulates the level of the lake. After
the construction of the power station the wateell®@f the lake rose up to 1m. This has resulted
in the submerging of the lowered floodplain parthe wetland.

Annual fluctuation of the lake water level, deperydon the changes of filling, is up to 0.9 m
[47]. Asa result, the surface area of the lake decreasé® kmf, and the volume of water - to
326x10 m’,

The maximum depth of the lake is 33.3 m, with aerage of 7.6 m, and a dominant value of 12
m. The largest depths are located in the middihefake (maximum: 29 m). The length of the
lake is 14.3 km, the maximum width is 5.3 km, ahe perimeter is 60.5 km. Drainage area of
the lake is only 613 kfn Total volume of water is about 369X1®°. Some characteristics of the
lake are given in Table 3-12.

Table 3-12 Main Data of Hydrologic and Hydrothermal Regime of Water Cooling
Reservoir of the INPP [22]

1. | Driksiai lakewatershedirea, ki 613

2. | Water area of lake at normal affluent level/km 49

3. | Multiyear flow rate of water from lake,*s 3.19

4. | Multiyear discharge from lake,*fyear 100.5x10
5. | Multiyear quantity of atmospheric precipitationm/year 638

6. | Multiyear value of evaporation from water sugamm/year 600
7. | Normal affluent level of lake, m 141.6
8. | Minimum permissible lake level, m 140.7
9. | Regulating volume of lake,m 43x10
10. | Permissible drop of lake level, m 0.90

The hydrographical schematic of Lakeik$iai is presented in Figure 3-17.

There are many lakes in the area of the Ignalin®.NIheir total area of water surface is 48.4
km? (without Lake Diiksiai). The net density of rivers is 0.3 km/krihere are 11 tributaries to
the lake and 1 river that outflows it (the Prorvelle main rivers which flow in Lake DkSiai
are Ricianka (watershed area: 156.6 km?), Smalvatefwhed area: 88.3 km2) and Gulbine
(watershed area: 156.6 km?2).

3.6.5.2 Water Regime

Nearly all surface discharge (74%) flows to thetbqart of Lake DikSiai by way of the rivers
Ricianka and DukSa. The rest of the surface discharge goes tavdéiseridge from the tributaries
of the rivers Smalve and Gulbine. Discharge from ldke goes by way of the river Prorva
through the south ridge of the water reservoir. Waoolant water of the NPP is discharged into
the same place. So, the most intensive water egehiakes place in the south part of the lake.

The water regime of Lake DkSiai is formed by the correlation of natural amthaopogenic
factors. The main natural factors are the climatinditions of the region: precipitations onto the
surface of the water reservoir and natural evammrdtom the lake surface and watershed. The
anthropogenic factors, which have an influence AR operation, are the control of discharge
by the hydro-engineering complex and yearly amafntvater circulated through the INPP
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which is 9 times the volume of the lake and 27 srttee natural influx of water to the lake [47].
However, it was shown that wind and bathymetry lienthe major factors determining the
current hydrodynamic regime, while INPP has litthgpact on the overall water dynamics of the
Lake DiikSiai [61]; the influence of the thermal releases f INPP is discussed in 3.6.5.4 and
the evolution of the chemical composition of thieelavater is discussed in section 3.6.5.6.

A sketch of anthropogenic water releases is predantFigure 3-18.

The Ignalina NPP operation has no visible influeanghe amount of atmospheric precipitation
and on the water inflow into the lake.

The NPP thermal releases have an influence onwhpoeation from the water surface. The
evaporation processes from the water surface oé CakkSiai are very important. The net losses
of water from the lake depend on the amount of eratpn. In conditions of limited water
resources, this amount can limit the power of tRPNFor this reason the natural and additional
evaporation from the water surface is monitoreefcgly [34].
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Figure 3-18 Lake DriikSiai and Location of the Ignalina NPP [14]
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Figure 3-19 Inputs of Cooling Water and Household Vdstewaters in Lake DiikSiai
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3.6.5.3 Legislation and Local Context

Directive 2000/60/EC establishing a framework for the Community action in the field of water
policy (the so-called framework directive for water)

This Directive establishes a new integrated apgrotac the protection, improvement and
sustainable use of EU's rivers, lakes, estuar@sstal waters and underground water. It requires
from Member States to achieve ‘good ecologicalustatand ‘good chemical status’ for all
surface and underground waters. That means, amdmgrsp that river basin authorities
(responsible for a geographical and hydrologicat approach) have to set quality standards and
establish rules for wastewater discharge permits.

The measures provided for in the river basin mamage plan seek to:

. prevent deterioration, enhance and restore bodiesrtace water, achieve good chemical
and ecological status of such water and reduceitomtl from discharges and emissions of
hazardous substances;

. protect, enhance and restore all bodies of groutedwarevent the pollution and
deterioration of groundwater, and ensure a baldreteeen astraction and recharge of
groundwater;

. preserve protected areas.

Quality of water is protected through protectiontioé aquatic ecology, specific protection of
unique and valuable habitats, protection of drigkwater (Directive 98/83/EC), protection of

bathing water (Directive 76/160/EEC), protectionwaiters against pollution caused by nitrates
from agricultural sources (Directive 91/676/EEC)ptpction of the environment from the

adverse effects of urban wastewater dischargesdemutiarges from certain industrial sectors
(Directive 91/271/EEC).

Directive 91/271/CEE concerning urban waste water treatment

The Directive lays down uniform emission standarols,percentage reductions in pollutant
concentrations, for discharges from sewage treatmerks serving a population equivalehof
2,000 or more (see Table — 3-12).

15 Population equivalent (p.e.) =
e According to the EU Directive = measure of the pi@ht load entering a sewage treatment work; 1 p.e.
corresponds to 80 g of suspended matters, an ardpmiegradable load having a five-day biochemical
oxygen demand (BOD5) of 60 g oxygen per day, 15mjtoogen, 4 g of phosphorus, and 150 to 250diter
of water.
» According to Lithuanian regulations = relative gtignof population, calculated accordingly to amboh
pollutants in a sewage water (70 g BOD7/day.person)
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Table 3-13  Requirements for Discharges from Urban \&stewater Treatment Plants
Designed for 10,000 to 100,000 Population-equivaksn
Parameter Directive 91/271/EEC Lithuanian requiremets [68]
Concentration | % Abatement | Concentration | % Abatement

BOD5 25 mgQ/l 70-90 25 mgQl 70-90
COD 125 mgQ@| 75 125 mgQ/l 75
Total suspended solids 35 mg/l 90 25 mg/l 90
Total phosphorus 2 mgP/I 80 2 mgP/I 80
Total nitrogen 15 mgN/I 70-80 15 mgN/I 70-80
(Norganic+NH3+NO3-
+NOy)

Sewage normally receives primary (involving setéetnof solids) and secondary (biological)
treatment, but discharges into areas designateskasitive' requires more stringent treatment,
for example the removal of nutrients (such as garoand phosphorus). It is particularly the case
when natural dispersion is limited, like dischamge a lake (e.g. Lake DksSiali).

The Directive requires that a body of water is ¢oidentified as 'sensitive' if it is eutropHfcor

is at risk of becoming eutrophic if not protect8g@wage discharged from areas with a p.e. above
10,000 into areas designated as sensitive — laikSiai should be considered as sensitive, as a
process of eutrophication is under way — will regunore stringent treatment than secondary, to
limit the concentrations of nutrients. Discharges exempted where nitrogen and phosphorus
loads entering sewage treatment works are eacleeddwy at least 75%.

The characteristics of the sanitary sewage tredtplant of Visaginas are shown in (Table 3-
14).

Table 3-14  Average Annual Characteristics of the Satary Sewage Treatment Plant of

Visaginas(data source: sanitary sewage treatment plants#Hginas)

Treatment capacity Volume
Treatment capacity 12 to 15,000 m3/day
Maximum design treatment 21,000 me/day
capacity

Efficiency % abatement Cc_)ncentratlon
in effluent
BOD7 95-98% 2-3 mg@l
Total suspended solids 95-99% 2-3 mg/l
Total nitrogen 50% 18 mgN/I
Total phosphorus 20-30% 4.5 mgP/I

The sanitary sewage treatment plant of Visaginasois entirely efficient for nitrogen and
phosphorus abatement. Renovation of the plant desiglready foreseen to include further
nitrogen and phosphorus removal, in order to cornlly the Directive.

16 Eutrophication = enrichment of the water by nutiseespecially compounds of nitrogen and/or phoggho
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Directive 78/659/EEC on the quality of fresh waters needing protection or improvement in
order to support fish life

The lake DikSiai is important for commercial and free-timehésies, especially in its
Byelorussian part. Hence, it is important to presahe water quality of the lake in order to
support fish life. The Directive sets up limit vatu corresponding to certain physical and
chemical parameters. The Directive makes the disbin between_salmonid watekgshich
support fish belonging to species such as salmaim( salar), trout (Salmo trutta), grayling
(Thymallus thymallus) and withefish (Coregonus)d azyprinid waterswhich support fish
belonging to the cyprinids (Cyprinidae) or otheeaps such as pike (Esox lucius), perch (Perca
fluviatilis) and eel (Anguilla anguilla). Limit vaks are imperative values (I) that must be
respected, or guide values (G) that should be dechplith (see Table 3-15)) if lake ikSiai is
designated by the Lithuanian authorities as cygrimater (as hydrological and current
ecological characteristics of lakes do not favalm®nid species). The Lithuanian authority may
derogate from the Directive in particular condigahit can be proved that this will not affect the
balanced development of fish communities.

Table 3-15  Quality of Freshwaters in order to Suppud Fish Life — Limit Values

Parameter

Directive 78/659/EEC

Lithuanian norms [69]

Salmonid waters

Cyprinid waters

Salmonid waters

Cyprinid waters

G I

G I

Temperature
(°C)
downstream the
point of the
thermal
discharge

(limit of the
mixing zone)

+1.5°C

+3°C

+1.5°C

+3°C

Max.
21.5°C

Max.
28°C

Max. 21.5°C

Max. 28°C

During 98% of the time

Dissolved
oxygen (mgQ/l)
(% of time)

50%= 9 50%= 9

50%= 8 50%= 7

50%= 9

50%= 8

100%= 7

100%= 5

100%= 7

100%= 5

pH

6-9

6-9

6-9

6-9

Total suspended
solids (mg/l)

BODs (mgGQy/1)

BOD; (mgQy/l)

Phosphoruga
(mgP/)

Nitrites
(mgNGY/l)

<0.01

Ammonia

(mgNHy/)

< 0.005

Ammonium

(mgNHy/1)

<0.04 <1

Chloringesiguattotal
(mgHOCI/N)

Zinctotal
(mgZn/1)

Coppertotal
(mgCul/l)

<0.04

<0.04
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3.6.5.4 Thermal Aspects
The lake DiikSiai is the cool water source for the Ignalina NPP

Water intake and discharge channels are commonbdtin units. The hydro-engineering
structures of the open-loop cooling system incltide water intake area with protective dams,
the inlet channel, the discharge channel and therir@ake warm-up canal. The warm-up canal
is intended to prevent freezing of water in thetidhannel at low water temperatures in the lake.
The warm water flow rate from the discharge chamnelontrolled by opening gates upstream
the warm-up canal.

About 80 m3/s of water from the lake is used toloeach NPP unit. The designed water
consumption for the plant cooling system is 4. h6year. The real measured water
consumption for recent years is abowil@ m®. During the operation of one unit, the heat load
to the lake amounts to 60 W/m? (i.e. 8.7%Lmonth); it amounts to about 120 W/m3 during the
operation of the two units.

The maximum temperature elevation in the heat exgd¥s is in the range of 7 to 10 °C.

Warming process

The follow-up of the hydrothermal regime of Laketkgiai shows changes since it became the
cool water source for the Ignalina NPP. During peeiod 1981-1998, the hydrologists from the

Lithuanian Energy Institute investigated the thdrrsiate of the lake under wide range of

different weather and INPP capacity conditions.

It was shown that with one reactor in operatioe, tdfmperature in the warm period of the year
increased on the average 0.6°C and by 1.2°C in; Juty the two reactors in operation, it
increased 2.5°C both during the warm period anduiy [68]. When one reactor of the INPP
was in operation, the average water temperaturth@rottest summer days reached 23-25°C,
whereas the highest temperature was registere8l83Q [71].

The distribution of the overheated water is unewsd it depends on the particular conditions,
surch as wind conditions (direction, speed) [48].

Operation of the plant at maximum power outputegithe average monthly temperature of the
lake by 3 to 5 degrees:

e 3°C on approximately 18 knhin summer;
e 5°C on approximately 13.5 Knin winter.

Despite of this, the thermal releases remain glplaaiceptable (considering monthly averages)
in comparison with the Lithuanian standard “Nornfsadmissible warming up of the lake
DriukSiai and temperature monitoring technique”, whathounts to 24.5C, admissible for
recreation and domestic water basins, and 28°Cjsathte for fish (cyprinid type). However,
peaks of water temperature can exceed the limitegalas shown on Figure 3-21.

Several maps, created on the basis of the greatranud data gathered during the 18 years
period of systematic observation, show the evofutdd temperature profiles induced by the
operation of the INPP plant [48, 49].

For example, Figure 3-20 shows the influence of thermal releases on the lake water
temperature, on the T@vay 1984. The air temperature was 13°C.
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Figure 3-20 Surface Temperature Distribution in the Lake with One Unit Operating
(May 1984)
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Influencein case of extreme atmospheric conditions

Extreme atmospheric conditions can happen in supwieen there is no or little wind and air
temperatures are high. The Figure 3-21, extractech fa scientific publication [48] for the
period 1947-1997, shows the influence of the INPE&ration on highest temperatures.

The presented maps are representative of summemdtylow or no wind, which are the most
unfavourable conditions for surface water tempeeatn the lake. Further data can be found in
the thesis realised by Mrs. D. Saraukiené [49] eBad\situations are presented.

Figure 3-21 Surface Water Temperatures of Lake DikSiai before and after Ignalina
NPP Started to Operate [48] (period 1947 — 1997)
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Natural surface temperature distribution in thedak summer 1983 (see Figure 3-22)

At that time, only the natural factors had an ieflae on the lake thermal regime: the
temperatures were distributed according to theyagtry, shape and tributaries’ inflows (low
wind velocity can be neglected). The main determimdor daily, seasonal and annual surface
water temperature were the air temperature andladdcun heat.

Surface temperature distribution in the lake wittedurbine operating at 788 MW (see Figure
3-23)

The structure of the lake thermal field was the bm@d result of natural conditions (no wind),
position of the inlet and outlet of cooling watand discharge of overheated water into the lake.
Temperatures fluctuated from 22.1°C in the wespamr of the lake to 27.9°C within 1-1.5 km
radius from the power plant discharge channel. iiea with temperatures higher than 25.5°C
reached 17% of total lake surface area.

Surface temperature distribution in the lake witartts operating (see Figure 3-24)

The response of the lake at high air temperatBe€{Z) and still wind conditions showed that
the average surface temperature reached 30.1°C3&6dC in the area of overheated water
discharge. Thermal area with temperature higher #88C covered 86% of the total lake surface
area, while temperature higher than 25.5°C cov&0&ds of the total area.

Survey has shown that southern and eastern wirdardavourable to the cooling capacity of

the lake, while winds from the north and the weshtthe stream of hot water to the southern
part of the lake and hence increase its coolingaap

Figure 3-22 Natural Surface Temperature Distributian in the Lake (03/08/1983)

2N
Temperatiira, “C
20.5-209
g -21.3
203-26
26-220
20-224

Al1.4/ED/B4/0006 Page 79 of 319
Issue 07



Unit 1 Decommissioning Project ULDPO — EIA Report INPP — DS

Figure 3-23 Surface Temperature Distribution in theLake with One Turbine Operating
at 788 MW (05/08/1984)
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Figure 3-24 Surface Temperature Distribution in the Lake at Operating Capacity of
1262 MW (15/07/1988)
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In conclusion:

. the commissioning of the INPP induced significamarges in the temperature profile of
surface water of the lake and at greater depthalseediscussion on the fish populations in
section 3.7.3.2); it speeded up the eutrophicghimtess (induced by inputs of domestic
wasterwater in the watershed)

. operation of the plant (two units) at full load ieases the average monthly temperature of
the lake by 3-5 degrees (maximum allowed: 3°C);

. the lake temperature generally stays under the Z8A@t value for cyprinid waters),
although it sometimes rises above that value ungmticular summer conditions
(maximum allowed: 2% transgression in time)

. although critical events occur in the year, theewvdemperature of the Lake ikSiai
usually respects the limit values set up for cyigriwaters quality (but not those for
salmonid waters)

At the INPP, temperature measurements are madg éagrat the intake channel. The following
rule is applied:

. If the temperature at the intake channel is equaixceeds 24.5°C (the limit value for the
intake water temperature), then additional measen¢snare made all around the lake
(more than 30 measurements):

o  If 80% of measuremerlts< 28°C then it is acceptable,
0] In other cases, the INPP must inform the compedatitorities which will decide of
appropriate actions to be undertaken.

3.6.5.5 Water Balance

In this section we describe:

the inputs of water to the INPP,

important circuits related to the use of water,

the collection of water on the site and treatmenhisastewater before release,
the outputs from the INPP

O O 0O

Origin of the water
The INPP uses lake water and water from the digioh network. More precisely:
. Lake water (without treatment) is used for coolngposes (called “service water”):

The service water system provides mainly coolingtie thermo-mechanical equipment of
the plant (pumps, diesel generators, the contblcamling circuit (cooling of control rods,
fission chambers and metering devices), etc.) hacetuipment in the auxiliary buildings
[34]. The service water system consists of the wateake and the water discharge
channel, common to both power units. That watesdm undergo any kind of treatment.

" More precisely, it is 80% of the lake surface; ttas be assimilated to measurements as they areraus
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The “Permission for Pollution Integral PreventiomdaControl, TV(2)-3” allows for the
following water intake and consumption:

Maximum amount of water allowed to get Activity where

Water source 3 3 3 water will be
m°/year m’/day m°/hour used

Druksiai lake 2 650 000 000 6 000 000 250 0op | © €00l process
water intake No 1 equipment
Druksiai lake For heat only
water intake No 2 758 300 2446 128 boiler station
No 3 (SE For induatrial,
«Visagino 1 643 655 4504 188 | household and
energija») other needs
Well in Training
Support Division 18 250 50 g |For Qousem'd
area needs

Moreover, drainage water and rain water flow thiotlge INPP site. Drainage water is collected
in order to keep the groundwater table at an aabépievel. Rain water is collected on the site
through the rain sewerage system (the yearly delteeolume depending on the rain falls).

Water Purification System

The water purification system ensures that the gn@s of the coolant are maintained. It is
intended to eliminate corrosion products, lubrisaamd soluble salts from the water. The system
comprises a mechanical filter and an ion-exchanger:

. Mechanical perlite filter beds (4 per reactor) re@eaorrosion particles and lubricants
(mineral oils). The beds are regenerated everygléss during normal operation mode and
daily during transient operation modes when thdirigurate of the coolant increases.
Treatment capacity of the perlite filters is 3A@O m3/h.

. Combined ion exchangers (2 per reactor) removeol#isg salts and fission product
contamination. The two filters are loaded with sgyacidic cationite and strong alkaline
anionite. The H-cationite and OH-anionite bedsdasigned for the nuclear industry (KU-
2-8ChS and AB-17-8ChS beds). They filter-out adlctiolytes (chloride, sodium, copper,
iron...) and silica acids, and remove the water hesdndue to calcium. The treatment
capacity of the ion exchange filter is 120 m3/h][34

The nominal capacity of the demineralised wateffigation facility is 80 m3/h with a maximum
capacity of 100 m3/h. For indicative purpose, thglementation of a Plant Water Balance
programme enabled to reduce the makeup of freshneéealised water down to some 30,000
m>/y (average of 3 m3h), i.e. a small fraction & tlakeup Water Production Plant capacity.
The turbine condensers are also equipped withairdésalination filters.

The regeneration of the perlite filter beds is aehd by washing the beds with clear water
(filtrated water). The washing waters contain reaiccorrosion particles and mineral oil.

The regeneration of the resins is achieved witplrawic acid (H2S@) and sodium hydroxide
(NaOH) at a concentration of 100%. The INPP acyusdkes about 80 t/y430, and 3 t/'y NaOH.
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Water collection and treatment

. The cooling water goes untreated mainly to theldisge channel and some of it to the
outletNel.

. For what concerns the regeneration wastewater fin@mvater purification system:

The washing water used during the regenerationhef perlite filter beds are
evacuated into the rain sewerage system, which gisipped with oil/grease
separators;

After regeneration of the demineralisation resih®, spent reagents are neutralised
one another in a specific tank (pH brought betw&esnd 9). After neutralisation,
they are discharged into the rain sewerage systaheaite, together with dissolved
salts (among which S@ is significant).

. The maintenance and household wastewaters go galtiiary sewerage system.

. The drainage and rain sewage water, together nathstrial sewage water, goes to the rain
sewerage system.

Water releases

The releases from INPP (see also Figure 3-19) are:

. The discharge channel to the Lakeik¥iai (for heated cooling water)
. The Rain Sewerage and Drainage Systems

The rain sewerage system (RSS) is designed toctoda water from the buildings’ roofs
and all the impermeable areas like roads, parkinjsRun-off water contains particles and
can also be contaminated with hydrocarbons.

The rain sewerage system is also intended to recedustrial sewage water, including the
regeneration effluents from the water purificatgystem and some service water. The rain
sewerage water is therefore fit out with mud/oipamtors. The water is afterwards
discharged via covered headers into the lake. Téwer¢hree discharge points at INPP site
(see Figure 3-19). The “Permission for Pollutiotegral Prevention and Control, TV(2)-3”
allows the discharge of:

- outlet Nel - RSS 1&2: 41,479,000 m3/year or 113,640 m3/@ayimates of releases
are a little below this limit;

- outlet Ne4 - RSS 3: 1,314,000 m3/year or 3,600 m3/day; &atwelaases are about
750,000 m3ly;

- outlet Ne7 - RSS of the interim spent nuclear fuel storageilifty site:
1,935,000 m3/year or 5,300 m3/day; actual releasegabout 1,350,000 m3/y;

- service water discharge channel - 2 140 000 0O0@eaf/or 5 871 233 m3/day.
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According to measurements for the first semeste2@d5, a significant decrease of
releases is observed.

Drainage water is discharged to ouifed - RSS 3.
. The Maintenance and Household Wastewaters

The wastewater from routine maintenance, from labg, domestic wastewaters from the
INPP site are collected in the sanitary seweragteny of the site. This sytem is connected
to the wastewater treatment plant of Visaginasatkxt 1 km to the south from the Ignalina
NPP (see details in sections 3.3.2 and 3.6.5.3).

The sewage volume produced is approximately 1,800n00%y (2004,

Waters which could be contaminated with radioactubstances go to a specific sewerage
system which goes to the treatment facility for theéionuclide content of the discharged water.

Other inputs into the Lake DrikSiai

The lake DiikSiai also receives non-treated domestic wastewhseharges from villages and
isolated habitations, located in the vicinity okethake such as Tiz(about 50 inhabitants),
VySniava, YliSks misSkas, Budiniai, Juodiniai, Burniai or RaigoRAnother input of pollution

into the lake is the discharge of the tributarers; and the run-off from fields and farms.

To be noted the presence of a forest belt of apprabely 1 km wide that surrounds the lake.
This forest is important from the point of viewwéter protection, as it protects the surrounding
soils from erosion and somewhat keeps the agri@llactivities away from the direct vicinity of
the lake.

18 The figures for the three first quarters in 2006vglhat the sanitary sewage releases are significagdiyced, so
that the INPP sewage releases constitute about #edbtal treated water at the Visaginas wasteweatatment
plant, instead ofs in 2004.
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The Figure 3-26 summarizes the water flows. It &hése noted that a part of the input cooling
water is used for technical applications and reddass industrial sewage water (in the rain and
drainage sewerage system).

Figure 3-25 Diagram of the Water Flows (based on 23 and 2004 values)
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3.6.5.6 Chemical Aspects

The analysis of the chemical composition of thechibsged water and of surface water is
performed by INPP in accordance with the “EnvirontaéMonitoring Programme”. Control is
regularly made by the Ministry of Environment.

The INPP performs a survey of 21 non radioactiveup@ters at 6 points of the lake 3 times a
year. Results of the monitoring of the effluents presented in Appendix 9 for information

A hydrochemical monitoring programme was condudtech 1979 until 1997 in the framework
of the State Scientific Research Programme “Atoffaieergy and Environment” [36]. The
measurement campaign was made once a month aaksaepling points around the lake.

Evolution with time of the chemical composition béke DiikSiai water is given by the
comparison of multi-year average results from publirvey. Multi-year average indicators for
the period 1991-1997 are compared with multi-ye@rage values of concentration in the start-
up period (1979-1983) and in post-commissioningqoe1984-1990) [36]. The results are
summarized in Table 3-1&rror! Reference source not found.
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The statistics of the INPP monitoring programme presented in Table 3-17 [37]. The
differences in the ranges of values between the qmentific survey and the INPP monitoring
programme probably come from differences in the gmm and analytical methots To
compare the results of survey, performed accortingpvo programmes, it is also necessary,
besides sample taking methods and performing amatgsanalyse the location of sample taking
points, number of points, number of samples, sedgprof measurements, etc., which is not
possible at the moment. However, the trends (rayease of pollutants concentration in the lake
water) show to be the same.

According to the summary results of the Lakeik3iai chemical composition in INPP pre-start
up and commissioning periods, the following changasirred:

- The total water mineralization increased;

- The concentration of phosphorus and dissolved phbsphates, nitrites and nitrates,
biological oxygen demand (BOD) increased,;

- The concentration of chlorides, sodium, potass&uiphates, magnesium increased.

The results are compared to the limit values sebythe Directive 78/659/EEC concerning the
quality of fresh waters needing protection or inyamment to support fish life. This survey
indicates that the examined parameters respeanierative or guid€in italic) values set up by
the directive.

19 The laboratory of INPP is accredited by the Minigif Environment.
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Error! Reference source not fourichble 3-16

Water (source: [36])

Multi-year Average Long-term Values ofthe Chemical Composition of Lake DiikSiai

No Indicators 1979-1083 1984-1985 1989-1983 199479 (I7_I8r;:“)lt5\é7IIEUEeC) S eanian norms ()
1. |pH 8.2 8.0 8.4 8.1 6-9 6-9 6-9
2. | Ammonium nitrogen (mgNg/l) 0.22 0.35 0.21 0.20 1 1 1
3. | Nitrites (mgN/I) 0.001 0.002 0.002 0.003 0.03 - -

4. | Nitrates (mgN/I) 0.050 0.060 0.070 0.080 - - -
5. | Total nitrogen (mgN/I) 1.29 1.53 1.14 1.26 - - -
6. | Dissolved orthophosphates (mg/l 0.0072 0.00p 19.0 0.018 - - -

7. | Total phosphorus (mgP/I) 0.061 0.050 0.072 0.146 0.4 - -

9. | Permanganate oxidation (mgO/l) 5.5 6.1 6.9 11.0 - - -

10. | BOD; (mgQy/l) 1.34 1.63 1.97 1.75 6 @oD7) | 6(BOD7)
11. | Chlorides (mgQl) 8.8 9.9 10.7 9.8 - - -
12. | Sulphates (mgS&yl) 8.9 12.6 18.6 19.3 - - -
13. | Calcium (mgC4d/l) 39.3 35.8 36.8 35.8 - - -
14. | Magnesium (mgMg/l) 10.0 10.9 12.9 13.8 - - -
15. | Sodium (mgNdl) 4.6 6.3 7.0 6.9 - - -
16. | Potassium (mgHl) 1.8 2.7 3.0 2.9 - - -
17. | Dissolved carbonates (mgH&D) 160.5 150.4 157.6 159.4 - - -
18. | Dissolved oxygen (%osaturation) 100 100 106 104 - - -

19. | Total Dissolved Salts (mg/l) 233.9 228.6 246.6 247.9 - - -
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Error! Reference source not found. Table 3-16 Multyear Average Long-term Values of the Chemical Compsition of Lake DrikSiai
Water (source: [36])

No Ielesiar 1991-2000 2001 2002 2003
Average Min Max

1. PH 7.9 7.0 8.4 8.1 7.9 8.6

2. Ammonium nitrogen (mgNHi/I) 0.24 0.00 0.76 0.14 0.11 0.01
3. Nitrites (mgN/l) 0.004 0.000 0.029 0.007 0.017 0.006
4. Nitrates (mgN/l) 0.040 0.000 0.200 0.010 0.030 0.020
5. Total nitrogen (mgN/l) 0.54 0.30 1.02 0.79 0.69 0.89
6. Dissolved orthophosphates (mg/l) 0.037 0.000 0.200 0.028 0.042 0.053
7. Total phosphorus (mgP/l) 0.070 0.020 0.330 0.040 0.050 0.070
8. Dissolved mineral iron (mgFe/l) 0.01 0.00 0.07 0.040 - -
9. Permanganate oxidation (mgO/l) 6.9 32.3 9.7 6.4 6.7 7.0
10. BOD; (mgOy/l) 2.8 0.8 4.7 3.2 4.4 2.1
11. Chlorides (mgClI) 16.4 12.8 27.4 15.1 16.8 14.6
12. Sulphates (mgS&/l) 16.5 10.7 215 17.4 16.4 20.2
13. Calcium (mgC&l) 38.3 32.5 47.4 51.8 - -
14. Magnesium (mgMg/l) 16.5 10.9 24.1 11.8 - -
15. Total dissolved saltémg/l) 259.0 164.0 345.0 286.0 292.0 301.0

A.1.4/ED/B4/0006 Page 88 of 319

Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report INPP — DS

These changes of the lake tR$iai chemical composition were caused by numerous
anthropogenic activities:

. the discharge of organic components from agricaltizcilities to the lake;

. the runoff from agricultural fields (fertilizersehoicides, insecticides and soil particles);

. the release of treated effluents of the Visagimagesage system;

. the release of secondary pollution to LakeiK3rai from the pond originally aimed at the
additional biological purification of household iewater;

. the increased evaporation of water due to the waéeming up and the evolution of the
lake water level; in 2004, after the final shutdoafrinit 1 (and therefore less lake water
evaporation) and following a great amount of priatons, the water level increased;

. the evolution in the water quality of the tributaiyers;

. the discharge of neutralization effluents from deenineralization process (regeneration of
demineralised water production lines), containingplsates (from sulphuric acid) and
sodium (from soda).

It shall be noted that changes ofuk$iai lake water chemical content are conditioned by
INPP activity, but by the discharges of Visaginassehold sewerage system.

Adding to the discharge of waters enriched in euats, the thermal pollution that began in 1984
accelerated the processes of chemical pollutioe. ilbreased temperature of the lake and the
subsequent decrease of cold water volume and &egrspy, had an influence on the colour of
the water, illustrating the progressive tendencgtimulate acceleration of eutrophication of the
lake Ditik$iai, and an increase in the amount of thin sendiarg materials settlirfg (in thickness
and area). As a consequence, some essential chaoggsace in lake water from 1979 to now
on. The complex pollution of Lake GkSiai was the main reason for its trophic statusnges:
during 20 years it has changed from a mesotropipe take(with medium concentration of
nutrients and biological productionp the prestarting period of Ignalina NPP operatitm an
almost eutrophic typéwith high concentration of nutrients and biolodigaroduction) The
evolution of the MNiw/Powa @annual mean ratio from 21:1 (1983) to 8:1 (199pves the
hydrochemical corroboration of eutrophication. Acting to the results in the last years (2001-
2003), this ratio is around 15:1. The most pollwdeeh is in the south-east part of the lake [50].

One can also mention some inputs of heavy metalsarlake. However, the concentration of
copper, lead, chrome, cadmium and nickel did naeed the allowable values for the water
quality [59]. As regards the concentration of mares®e mentioned in ref. [59], its presence is
probably due to natural conditions (the input wéitawvs through naturally manganese-contaning
rocks and ground) and its concentration remainseurtie standard for drinking water.
According to the macrozoobenthos study, the comtatiun of bottom sediments of lakes was
insignificant and belonged to quality classes Itlgan) —Ill (= slightly polluted).

In conclusion, eutrophication, the increase ofssadintent and warming of the lake water interact
to influence the habitats and ecosystems of the. |@hanges of habitats end ecosystems are
further developed in the part related to faunaféord.

20 \We can also mention the impact on the erosion@fdakeshores, resulting from the construction dam on the
Prorva River in the pre-operation period of INPRs a consequence, the lake water level increageduping an
enhanced erosion of its shores. The settling isfritaterial was one of the first significant imgaoh the water
quality.
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3.7 Fauna and Flora
3.7.1 Introduction

Local surface and lake habitats are considerethigngection, as both are influenced by INPP
operation and decommissioning.

The main causes that can modify the lake ecosysaeens

o Thermal releases from the INPP;
o Other inputs, such as the municipal waste wat&raste waters from other activities.

The presence of radionuclides contents in the diggd water and gaseous releases from the
INPP are also discussed.

Since 1979, when the construction of Ignalina NR&ted, a group of specialists from
Lithuanian research and academic institutions bégamvestigate both the lake ikSiai and the
neighbouring area. The investigations were aimedambdy at monitoring the environmental
consequences of Ignalina NPP but also at foregashianges of the ecosystems [36].

The hydrochemical monitoring of Lake iixSiai was started in 1979. Pollution with municipal

wastewater from Visaginas began earlier and ieitiasome essential changes in lake water.
Thermal pollution began in 1984 with the commisgignof the INPP and it accelerated the

process of chemical pollution.

In the pre-starting period of Ignalina NPP openatibe situation of pollution of Lake DkSiali
with organic matter was low. It is mediate at prese

For what concerns the accumulation of radionucligebiota, the Lithuanian State Scientific
Research carried out in the period 1993-1997 [A@icates, for the Lake DkSiai, that:

. Bottom sediments reflect the permanent integrabesmblogical state of the lake system.

«  13Cs is the main radionuclide found in the sedimdtagether with*‘Cs, **Mn, ®°Co,
%sr, and presenting less activity) though the infleeeof INPP amounts only to about 21%
of global fallout (fallout from the Chernobyl aceiat being the main contributor).

. The radioecological situation of the lake is noab$#, depending on sources of
radionuclides getting into the lake and their qitgntvhich is changing constantly. It is the
result of thermal and chemical pollution which disis the biological processes of
radionuclide migration and changes their distritmutin the ecosystem.

. The largest amounts of radionuclides coming fronPPNget into the lake with heated
water and industrial-rain sewerage outflows.

. The hydrophytes, as the first barrier catchingoadclides in a water basin, reflect more
efficiently than bottom sediments the input of madiclides in the period of vegetation.

. It was indicated that radionuclide concentratiovels in plants growing on the bank of
Lake DiikSiai and Ignalina NPP region depend on the speaelsbiotope considered.
137Cs concentrations were found in plants locatedeclmsthe INPP, and even higher
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concentrations were found in plant indicators dtigher distance from INPP°Sr and
®9Co were found too.

«  Samplings of**® %%y in sediments and water plants indicated somacbiomulation
though the activities measured remain by far lothan those ot*'Cs, which is the main
significant radionuclide to be considered.

As a conclusion, it was determined that the soofcE’Cs in plants is the atmosphere and in
most cases it was related to the global falloue Tin input of*'Cs, ®°Co and®**Mn in the
bank zone of Lake @kSiai could occur with industrial wastewaters [19].

Besides the biologicalSr accumulation in biota, the eutrophication of lfiee causes an active
mechanical sedimentation. Moreover, the saturadbwater with CaC@ plays a role in the
accumulation of radionuclides: calcium inlay forms the leaves of water plants, witfsr
joining in non soluble carbonate structure.

Finally, it was determined that on the higher trioplevel of fish, the role of food is more
important for**’Cs accumulation. This effect was not detected¥o and®*Mn.

For what concerns effect on man, the calculatedativiedividual committed dose due to INPP
effluents is much less than the dose limit (less1tB% of the annual dose limit on the basis of
conservative assumptions) and reduces significamitly the distance from the release point.
Among individuals exposed, adult fishermen are rtiest exposed group to liquid radioactive
effluent, the doses for the children of their faeslbeing much less lower [63] — see Table 6.9.

3.7.2 Natura 2000 Habitats

NATURA 2000 is a network of important protected aein the European Union covering
fragile and valuable natural habitats and spedigmdicular importance for the conservation of
biological diversity within the territory of the Eapean Union.

The creation of the NATURA 2000 network is a vemypirtant and difficult task. In order to
carry out this work successfully, the Member Stgsexl the former Candidate Countries) have
to pass the following three stages in dialogue wWithEuropean Commission:

. Preparation of national lists of candidate NatuW@Q®areas;
. Identification of territories important for the peation of habitats ;
. Identification of territories important for the peation of birds.

A large part of the lake DKkSiai and some territories (a part of the Smalvedrdigraphical
protected territory and two areas along thekiSa River) are proposed as Natura 2000 areas (see
Figure 3-25). Other such zones are also proposedihey are located far from INPP (the
Smalvos landscape protected territory — at aboukriGfrom INPP, and the Pusnies protected
territory — at about 12 km from the INPP).

The proposed mkSiai Natura territory covers 3,612.33 ha, in whtble various habitats are
described in the Table 3-18. Species of ornithal@igmportance are:

. As qualifying species: the BitterB¢taurus stellarisDidysis baublys);
. As additional Annex | speciessavia arctica (Juodakaklis naras)Circus aeruginosus

(Nendrire linge), Porzana porzangSvygzda)P.parva(Plovire vistek), Chlidonias niger
(Juodoji zuedra),Luscinia svecicgMelyngurklé);
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. As of national importance: 18 breeding species #G@rested Grebd?pdiceps cristatys
the colonies of which include hundreds of nestsinipan the Belarussian side. The
breeding density of the CooF\lica atra, Laukys) the Black-throated DivelGévia
arctica, Juodakaklis naras), BitterrBdtaurus stellaris Didysis baublys), Goldeneye
(Bucephala clangulaKlykuol¢), Mute Swan Cygnus oloy Gulke nebyk), Red-necked
Grebe Podiceps grisegenaRudakaklis kragas), DunlinCglidris alpina Juodkiitis
bégikas), Red-breasted Mergansstefgus serrator Vidutinis dariasnapis), Goosander
(Mergus mergansemDidysis dadiasnapis), Little CrakeRorzana parvaPlovirg vistek),
Oystercatcher Haemotopus ostralegusJdiriné Sarka), Short-toed EagleCifcaetus
gallicus Gyvatdis), White-tailed EagleHaliaeetus albicilla Jirinis erelis), CraneGrus
grus Geng), Curlew Numenius arquataDidzioji kuolinga), Kingfisher Alcedo atthis
Tulzys), Bluethroat l{uscinia svecica Mélyngurklé); Phalacrocorax carbo (Didysis
kormoranas).

The threats mentioned are the overgrowing of thends present on the lake, predation and
recreational developments.

Additionaly, Lake Drukshiai is listed as a territamportant for the protection of birds (along

with other 38 territories), by Governmental deaisttated 8 April 2004 No0.399 “Ratification of

the list of territories (or their parts) importafior protection of birds and establishment of the
boundaries of such territories” (Zin., 2004, Nr.-556899). The information on this territory was
submitted to the European Commission on the acesisiy.
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Figure 3-26 Natura 2000 Proposed by the LithuanianGovernment to

Commission (perimeters in red)

™

V .

the European

Table 3-17 Habitats in the DiikSiai Natura 2000 Territory
Corine land 5
cover ZZT;Ziﬂ?rgggs Land cover ha %
Kodas/Code P
211 vNed.reklnamos dirbamos| Non irrigated arable land 10.87 0.30
zemes
242 vKomp_Ieksmlal _ Complex cultivation 775 0.21
zemdirbysts plotai patterns
Dirbamos Zerés plotai su Land principallyoccupieq
243 _naﬁrallps augalijos b_y a_g.rlculture, with 26.79 0.74
intarpais significant areas of
natural vegetation
3.1.1. Lapuoiy miskas Broad leaved-forest 17.92 0.50
3.1.3. MiSrus misSkas Mixed forest 34.6§ 0.96
3924 Perqnamosms m|§J< Transitional woodland- 69.02 101
stadijos ir kiimynai scrub
4.1.1. Kontinentias pelkés Inland marshes 4.63 0.13
5.1.2. Vandens telkiniai Water bodies 3440.66 95.p4

Habitats and species encountered in and arouridkbere presented hereafter.
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3.7.3 Lake Habitats
3.7.3.1 Flora

Before the development of significant activities the area, Lake @[kSiai was of the
mesotrophic type. The addition of thermal and sapitvastewater releases made the lake water
guality evolve to an almost eutrophic state anfedght ecological zones have formed in Lake
DriksSiai.

Studies were conducted on this large scale phenmmeamong which the Lithuanian State
Research [19] was an in-depth assessment of INPRcinon the local ecology.

69 water macrophyte species were found during nikiestigations of Lake @mkSiai in 1996-
1997. Among them 58 Angiosperms8 Charophytes, 3 Bryophytd® species were listed. 16
species were not found in this lake earlier [19].

The following vegetation associations (with mentinfnthe CORINE* and EUNIS® code and
protection statu§ as appropriate) are found:

. Helophytes, with thdhragmitetum australigcommon reed beds, 53.1C3.21) and the
Scirpetum lacustrifcommon clubrush beds, 53.X23.29, usually at small water depth;

. Aquatic associations such as thotamogetonetum lucentis andotamogetonetum
perfoliati (large tall pondweed beds in free, deep water, 212.4C1.33, the
Potamogetonetum fries{ismall pondweed communities in less deep, usugigitered
waters, 22.422C1.33;

. Limneids, with theNitellopsidetum obtusailoating yet rooted vegetation, 22.4421.33
non prioritary) develop very well in the littoral the lake.

The communities rare for Lithuanian water bodiesedeund as follows:
. Scolochloetum festucace@gater-fringe grass beds, in eutrophic watersl1 533.25;

. Nitelletum opacageutrophic river vegetation in Palaearctic regjop4.44,C2.34 non
prioritary);

. Zanichellietum palustrigtypical of brackish waters, 23.2101.549.
The presence of some associations typical of ehitppnd even brackish water, confirm the

ecological effect of wastewater releases (bothrmogand minerals releases) on the Lake water
guality and subsequent biological changes.

%1 plants with flowers, in which the ovum is complgtelcluded in a closed ovary
22 Vegetal species intermediate between algae andesioss

23 Charophytes are nonflowering plants characterizedhivoids (rather than true roots) and havingelittr no
organized vascular tissue; bryophyta include mosses

24 CORINE =CO-oRdination ofIN formation on thé&environment, established in 1985.
2 EUNIS = European Nature Information System.
%8 There can be: no particular status, non prioritargrioritary status of protection.
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Abundance of filamentous green algae was alsotexgs. Sometimes macrophyte communities
are being shocked by these algae. In comparisdm thé data from the earlier investigation,
macrophyte species content has not changed exirelugla significant decrease of areas
covered by charophytes and an increase of areagrowe by helophytes and other aquatic
species was observed.

The biggest changes in macrophyte vegetation wetieed in the littoral of lake @DikSiai near
Ignalina NPP wereCharophytaare totally extinct and just species common taogiticated
water bodiesRhragmites australisGlyceria maximaCeratophyllum demersuyriMyriophyllum
spicatunm are still growing.

According to the complex hydrobiological investigas on Lake DikSiai about the great
changes in planktonic organism community, tendencfethose changes in different ecological
zones were evaluated in 1993-1997 [19]. The norsedsonal succession of planktonic
organisms’ abundance and biomass became undeterim@cause of anthropogenic impact.

The amount of species of most dominant planktorgamisms in 1993-1997 decreased 2-3 times
in comparison with pre-INPP operation: phytoplamktofrom 116 to 40-50, zooplankton — from
233 to 139. The amount of benthic algae speciégonal zone was 215.

The primary production of phytoplankton in LakeiRSiai increased from 22-50 mgClfuay in
1993 to 470-590 mgCfiday in 1997. The highest intensity of primary protion (1290
mgC/nt/day) was determined in the south-eastern patiefake, eutrophicated by the releases
from the Visaginas Municipal Wastewater Treatmel#n® The amount of chlorophyll “a”
increased as well and reached 70-113 mg/l in 19853-1There is a large scale fluctuation in
amino acids and organic acids material, indicains¢gability in the ecosystem.
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3.7.3.2 Lake Fauna

The abundance and biomass of fish increase fronolthetrophic towards the eutrophic state.
They decrease in dystrophidakes. During the process of eutrophication, ismmunities are
rapidly changing: the number of Salmonidae and @Gumelae fish decreases, whereas the
abundance and biomass of Percidae and Cyprinislaénicrease [52].

The ecosystem of Lake TikSiai already underwent an active anthropogenicatchpefore INPP
commissioning. Even then there were found highercentration of nitrogen in the south-
western bay of the lake where sewerage from Visegivas dischargé[19].

The zoobenthos also changed. Once the INPP enietedoperation, there was a massive
outspread obressina polymorph$b7].

The factors that have an effect on the evolutiofisbf populations are:

. Inputs of sedimentary substance (from the incredsthe lake water level due to the
construction of a dam on the Prorva river and, equently, an active erosion of the lake
banks);

. Water temperature, in particular the optimum terapge for fish populations;
. The average biomass of phytoplankton;
. The average concentration of dissolved nitrogenpdrugphorus.

The season of the year, the ecological featuréiseofishes, the time of the day, the abundance of
nutrition organisms, and season and day migratdeiermine also the areas of location and
concentration of fishes [62].

With the increased sedimentation of terrigéhinaterials and organic substances (particularly in
deep water areas of the lake), anaerobic conditrameased in the sediments. This phenomenon
allowed the production of sulphide and sulphuroyslrbigen, which are toxic to many
hydrobiontd° [53]. Dissolved oxygen decreases were also obdeinearticular during summer
periods and at depth over 15 m [54].

On the basis of research data obtained in 198182,1Bwas possible to determine the average
biomass of zoobenthos in the lake was about 3.2 [(##). The resources of forage were rather
low [55].

In the observation period before the launch of INP50 — 1984), 26 species of fish from 11
families as listed in Table 3-19. They are commorather common in Lithuania [56].

Sheatfish were on the brink of extinction before Bieginning of the INPP construction [55]. At
that time, about 40% of the biomass of ichthyocanams made of stenothermiidish species
(smelt and vendace) [35] and about 55% of thegigbulation was made of bleak, perch, bream
and roach. Roach was prevailing. The average bipmas 108 kg/ha.

27 Habitats that have a moderate nutritive capacigydmfined as mesotrophic, those with a little ciapare said
oligotrophic and finally those with a toxic capgcitre dystrophic.

28 The MWTP is operated since the late seventies.

29 Coming from the soil (after works, from erosion pbmena, ...)

30 Organisms living in water

31 Capable of living or growing only within a limitednge of temperature
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The evolution of fish species populations at thé ehthe construction of INPP (in 1983 with, as

a result, a deteriorated gas regime of the nedotndyer) was such as:

The biomass of smelt decreased three times;
The biomass of Vendace decreased more than 138.time

The total biomass of all fishes increased up ta@Rg/ha.

In the first years of INPP operation (in 1984-1986g total biomass remained almost the same

though sharp changes occurred in the biomass of sismspecies:

The biomass of smelt decreased 50 times sincash@ériod;
The biomass of bleak, bream and pike decrease@® by50%;
The biomass of perch increased by 25%;
The biomass of roach increased by 100%, as a m@saift increase in their growth rate.

Table 3-17 Lake DrikSiai Fishes Inventoried in the Pre-operating Perid of INPP
(Red Data Book Species is Highlighted in Bold) andduring the
Research Period of 1993 - 1999
Families . . Species : .
In the pre-operating period During the period 1998-1999
Cyprinidae Roach (Rutilus rutilus) Roach (Rutilus rutilus)
Bleak (Alburnus alburnus) Bleak (Alburnus alburnus)
Belica (Leucaspius delineatus) no more observed
Dace(Leuciscus leuciscus) no more observed
Carp (Cyprinus carpio) in little proportion
Ide (Leuciscus idus) in little proportion
Rudd (Scardinius erythrophthalmus)| Rudd (Scardinius erythrophthalmus)
Minnow (Phoxinus phoxinus) no more observed
Tench (Tinca tinca) Tench (Tinca tinca)
Silver bream (Blicca bjoerkna) Silver bream (Blicca bjoerkna)
Bream (Abramis brama) Bream (Abramis brama)
Crucian carp (Carassius carassius) | in little proportion
Gudgeon(Gobio gobio) in little proportion
Percidae Perch (Perca fluviatilis) Perch (Perca fluviatilis)

Ruff (Gymnocephalus cernuus)
Pike-perch (Stizostedion lucioperca)

Ruff (Gymnocephalus cernuus)
)no more observed

Coregonidae

Vendace(Coregonus albula)
European whitefish (Coregonus
lavaretus)

Vendace(Coregonus albula)
no more observed

Osmeridae Smelt (Osmerus eperlanus m. relicta)in little proportion
Esocidae Pike (Esox lucius) Pike (Esox lucius)
Cobitididae Loach (Cobitis taenia) in little praopon
Gadidae Four-bearded rockling (Lota lota) in little proportion
Anguillidae Common eel (Anguilla anguilla) no more observed
Cottidae Sculpin (Cottus gobio) no more observed

Gasterosteida

eThree-spined stickleback (Pungitius
pungitius)

no more observed

Siluridae

Sheatfish(Silurus glanis)

no more observed
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With the start of the second reactor (in 1987-1989% thermal load of the lake increased again
and the total biomass reached 140 kg/ha. The bodahass increase was due to the increase in
the biomass of such previously not abundant eunytaf® and thermophif€ fish species as
roach and others.

The species observed during the period 1993-1989isied in Table 3-19; about 99% of the
ichthyomass of the lake was made of the populatain$0 fish species: roach, perch, silver
bream, bream, Vendace, bleak, rudd, ruff, pike tmth [55]. The biomass varied between
150.3 and 172.1 kg/ha. Since 1950, the total bismraseased by 50%.

Eurythermal species such as perch and previousiyabaindant species such as silver bream,
rudd and tench greatly increased, on the detrirakatenothermal cryophilié fish species. The
total biomass of stenothermal fish species decdeabeut six times compared to the period
1950-1975.

In the period 1994-1999, the average biomass oftleemmal fishes increased by 2.3 times
compared to the pre-INPP period. On the oppodieelative biomass of stenothermal species
was on the average only 4.3% of the total fish lassnof the lake [55]. The smelt population
abundance has become so reduced that it is onithedd elimination from the lake [62].

The changes occurred mainly after the first yedriN®P operation, and then the successive
changes slowed down. During the last years theflakecommunity has changed insignificantly.
The partially stable state of the lake fish commuis fragile and in most cases depends on the
Ignalina NPP operation regime [55].

There were also some adaptations among some sppeoadations. Vendace population
partially adapted to the changed environmental timmd and its abundance in the recent years
is quite high and constant. The survival and plargiabilitation of Vendace (stenothermal fish)
indicates that some fish species may become adelihta the disrupted thermal and eutrophic
conditions in the lake [62].

Effects on the gonads production were observed084a df the fish population and even 2% of
the fishes became hermaphrodites [60].

The result of the fish population evolution is gttated on Figure 3-27.

It was found out that the frequency of cytogendamage, emerged as a specific radionuclide-
caused effect in aquatic organisms inhabiting LBkekSiai, is slightly above the background
level and is 5 times lower than the same damadawiiss Lake Murten in the surroundings of
which there are 2 nuclear power plants in functibime effect of Ignalina NPP on reproductive
system of fish present in Lake iixSiai is much lower than it is in fish from the @&ons of
Forsmark and Oskarshamn NPPs in Sweden. Accordintpet values of studied ecotoxicity
parameters, Lake DkSiai belongs to the category of weak toxicity wabedies, where
biological effects can be compensated by the atiaptmechanisms of living organisms.

The research data of many years (1989-1996) ordiing of Ignalina NPP waste waters, the
water of Lake DukSiai and its bottom sediments have shown thahdiges waters entering the
lake are more or less harmful to hydrobionts. Tlestewater from municipal sewerage is the
most polluting. The toxicity of Lake DkSiai water depends not on radioactive but chemical
substances constantly entering with waste waters.

32 Eish species that can tolerate a wide range ofaeamtyres
33 Organisms that can live in warm conditions
34 That have an affinity for or growing at low temperas
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Figure 3-27 Fish Population Evolution before and dér INPP Construction and
Operation — the Size of the Picture of One Specie iProportional to the
Specie Population Evolution and the Order of Pictues is the Order of
Relative Biomass of Species
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As a conclusion, it was determined that the fumaicand structural changes in lakeiKsiai
biotaare mostly caused by thermal and chemical pollution

After INPP Units final shutdown the thermal heasafiarges will be ceased to the lake, but

discharges of municipal sewerage could not charggefisantly (depending on the evolution of
Visaginas during and after the decommissioning ¢ssg

3.7.4 Surface Habitats

Habitats pertaining to the proposed Natura 2008 afd.ake DuikSiai are presented in Table 3-
18.

During the State Research, a survey of the flosb@ations was made in the Lakeukgiai
watershed. The mapping of these associations is ustridited at
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Figure 3-28.

The following description provides further infornmat on the different vegetation associations
encountered in the watershed of the lake (see TRBE.

The watershed holds several species of mammal®gbed in Lithuania and in the EU. Birds of
more than 140 species have been found in theZSitbreeding species listed in the Annex | of
the EU Birds Directive were recorded in the sitedoent years.
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Figure 3-28 Vegetal Associations in the Lake MikSiai Watershed [36]
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Table 3-18

List of Vegetation Association Inventorin the Watershed of Lake iikSiali

Legend
nr.

Vegetation class

vegetation order
Rem: habitatsincluded in the habitat EU directive® are
highlighted in bold in the table

Area (ha)

Representation
(%)

Stellarietea medii
Aperion spicae-venti
Digitario-setarion

2490.96

10.10

Artemisietea vulgaris
Dauco-melilotion
Convolvulo-agropyrion repentis
Onopordion acanthii

774.55

3.13

Phragmitetea australis
Caricion elatea Pignatii
Phragmition australis

400.82

1.62

Scheuchzerio-caricetea nigrae
Caricion nigrae
Caricion lasiocarpae
Caricion davallianae

2915.27

11.78

Oxycocco-Sphagnetea
Sphagnion magellanici

79.52

0.32

\

Molinio-Arrhenetheretea elatioris
Calthion palustris
Cynosurion cristati
Arrhenaterion elatioris

2759.48

11.15

VI

Festuco-Brometea erecti
Mesobromion erecti

186.58

0.75

VIl

Nardetea strictae
Violion caninae

72.16

0.29

Alnetea glutinosae
Alnion glutinosae
Salicion cinereae

2738.09

11.07

Vaccinietea uliginosi
Ledo-Pinion
Betulion pubescentis

386.84

1.56

XI-1

Vaccionio-Piceetea
Dicrano-Pinion sylvestris

3905.44

15.79

XI-2

Vaccionio-Piceetea
Vaccinio-Piceion abietis

3826.23

15.47

Xl

Querco-Fagetea sylvaticae
Alno-Padion avii

1054.96

4.26

Xl

Epilobietea angustifolii
Carici piluliferae — Epilobion angustifolii

3143.53

12.72

35 Habitats included in the Directive 92/43/EEC arbjsct to particular conservation rules for faund éora, in
the so-called Areas of Special Conservation, ctigrémthe process of designation under the Na@@0 Network.
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In more details (with mention of the CORINE codel @notection status as appropriate):

. The Stellarietea medare composed of nitrogen rich meadows, that resouth fallow
manure practices, quite common in Lithuania, with :

- the Aperion spicae-ventrder = arable land occupied by ruderal species,

- the Digitario-setarion order = ruderaf species that accompany cultivated land, on
nitrogen rich soils;

. The Artemisietea vulgariare habitats of xerophile (dry) fallow land, inialh

- the Dauco-melilotion= semi-xerophile habitat for perennial species,

- the Convolvulo-agropyrion repentis- fallow land for perennial, ruderal, meso-
xerophile, psychrophilic (cold weather with extresnspecies,

- the Onopordion acanth& xerophile fallow land for perennfalspecies;

. The Phragmitetea austrakise usually marshes covered with reed or relapediss (as
Carex sp.), present on the northern bank of the ExikSiai, in which:

- theCaricion elatea PignatiF large peaty areas containing Carex species,
the Phragmition australis= stabilized reed populations;

. The Scheuchzerio-caricetea nigrae holarctic (from the botanical north borealioay
bog lowlands, dominant on the south-west bank efléike DfikSiai and also present on
the south-east bank, in which:

- the Caricion nigrae= on acid, little aerated soils,

- the Caricion lasiocarpae= primary bog where vegetation grows at the serfat
oligrotrophic or meso-oligotrophic water,

- the Caricion davallianae= on alkaline soils glkaline fens, 54.2,D4.1E, non
prioritary );

. The Oxycocco-Sphagnetage psychrophilic heath areas, more or less pe#ty,

- the Sphagnion magellanict highland bogs on acid soils;

. The Molinio-Arrhenetheretea elatiorsre European meadow®wland hay meadows,
38.2,E2.2, non prioritary) , present on the south-east bank of the lake, intwh

- the Calthion palustris= hygrophile, event shortly inundable meadows addie
altitudes,

- the Cynosurion cristatF semi-dry, pastured,

36 A plant that grows on wasteland, old fields, wagsidetc.

37 Species that remain continuously during all seaglke trees or plants that survive thanks to dets during
winter)
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- the Arrhenaterion elatioriss meadows with high herbs on fresh and humid swoil,
plains and hills;

. The Festuco-Brometea ereate alkaline meadows, in which:

- the Mesobromion erecti= semi-dry and semi-thermal calcareous meadows,
potentially rich in orchid$34.3222 E1.26, prioritary);

. The Nardetea strictasre middle-european and boreal-alpine acidoptikadows, with:

- theViolion caninae= psychrophilic meadows in plains and hills;

. The Alnetea glutinosaare hydric thickets with shrubs, in plains andshithn peaty soils,
in which are thélnion glutinosaeand theSalicion cinereagthis formation is dominant on
the south-east bank of the lake;

. The Vaccinietea uliginos{44A, G1.51, prioritary) are bog woodlands, psychrophilic
heath areas, more or less peaty, in the boreaanehtain regions with:

- the Ledo-Pinion= coniferous dominated woods of bogs,

- the Betulion pubescentss forests of birch colonizing bogs of reduced edivity in
the boreal, sub boreal zones;

. The Vaccionio-Piceeteare boreal-alpine evergreen, needle-tree woodsjrdmt on the
north and north-west bank of the lake, and pregerhe south-west bank, with:

- the Dicrano-Pinion sylvestriq42.521,G3.42) = thermal pine yards on siliceous
soils, in slopes and ravines,
- theVaccinio-Piceion abieti$42.2,G3.1) = coniferous forests dominated by spruce;

. The Querco-Fagetea sylvaticgami-hygrophile forests, in which:

- the Alno-Padion avii(44.3,G1.2, prioritary) = alder and ash-tree alluvial forests on
soils regularly inundated though correctly aerated,;

. The Epilobietea angustifoliare pre- or post-sylvan shrubs in the Atlanticnoddle-
European region, with:

- the Carici piluliferae — Epilobion angustifolii = forest clearings on acid soils
occupied by herbs such as fireweed and Carexfeitali

The State Research [19] showed negative changdseirvegetation of the Ignalina nuclear
power plant region. Anthropogenous changes wererebd: the invasion of alien plant species
showing instability of native communities; many qeda overgrown with pyrogenic and ruderal
flora were noticed instead of former natural measl@nd forests. These changes were mostly
registered in the surroundings of LakeikXiai.
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3.7.5 The Use of Biological Resources

Visaginas municipality’s territory has increase®b8%1 hectares: 69 hectares — private property,
2 hectares — one individual property, 1488 hectareational forests and water, and almost 833
hectares — property for privatisation.

Dot wood manufacturing, light industry and agriautt developed over the years. New foreign
companies are coming to Visaginas to establishr féices, because of cheap manpower and
good infrastructure.

With the construction and start-up of the INPP, ¢basumption of agricultural products of the
region increased. But the impact was not very ingrdrbecause Visaginas has no enterprises of
agricultural products processing. The INPP direetigourages the producers and processors of
agricultural products by buying up their produds]|

After the building of Visaginas and INPP, the diaition of surrounding forests into protective
categories has changed. The INPP and Visaginastigippssess 1250 ha of forests. There were
an attempt to pass these forests to the Ignaloe tiepartment of forestry but the latter declined
because of the bad status of these forests.

New plans are to develop new agriculture, foreahd fishery.
The hunting economy of the region was little aféectthe pasturing and hunting areas of game
animals were slightly decreased. Visaginas has 30 -unters, which is a small number for

such a town.

However, gathering of mushrooms (e.g. chanterefied)forest fruits (berries) is very popular in
the region and feeds local markets.

Fishing is widespread in the region; amateur fighs authorized in the lake. Annual catches

were estimated at 18 tons per year in the pre-tpgrperiod and to 41 tons per year in the
period 1986-1990 [58].

3.8 Cultural Heritage

This chapter covers the landscape, of which thePINS? part, as well as objects of cultural
interest among which protected areas and monurtigaitsan be impacted by the project.

3.8.1 Landscape
The INPP region covers two districts — Zarasai lgndlina districts.
The landscape of the region is characterised byrdfief formed during glacial periods,

consisting of picturesque mountain ridges, ravimgsgs, and plains as well as by pine forests
and vast water meadows (see
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Figure 3-29).

The landscape in the Lake ikSiai watershed has degraded because of the hyilaid
exploitation of INPP, Visaginas town and relatefilastructure. According to the State Research
[19], it was determined that 1.43% of the waterskmot taking the lake into account) was
damaged irreversibly. There are abandoned farnaindd (1.56%) and a reduction of the forest
area (3.83%). Figure 3-30 illustrates damagesdortitial landscape.

Today, the landscape can be characterized as rralustar the INPP: power production units,
ancillary facilities, partly build third unit (indirial ruin), spent fuel storage facility, domestic
wastewater treatment plant, ducts for the urbammiay system of Visaginas and the electricity
transmission lines.

At greater distance, landscape is mainly compos$dadrests and wetlands. Residential areas are
made of small villages with traditional houses. Talee DiikSiai is a major natural landscape
element, with associated activities (fishing, ratienal).

A photographic report is presented in Appendix He Tocation of picture shots is shown on the
map in Appendix 5. It shows views of significantjextis pertaining to the INPP and some
typical landscape elements in the region.

The most valuable and closer landscape areas @atetbat some distance from INPP, with the

Grazute Regional Park which covers more than Z28dand hectares and is aimed at preserving
the landscape of the Sventoji River basin withaises, forests, its natural ecosystem as well as
the cultural heritage values, maintaining them aatbnally using them. Pine forests (72%) and

birch forests (17%) prevail in the Park. The averigest age is 65 years.

The Smalvos protected hydrological territory (a Wiest of INPP) also presents landscape value
with its undulated relief and particular ecologifi@imations.
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Figure 3-29 Landscapes Types in the Lake @mkSiai Watershed [36]
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Figure 3-30 Deteriorated Landscape in théake DriikSiai Watershed [36]
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3.8.2 Protected Territories

The Department for Protected Areas released a nipprotected territories in a radius of 10
km around the INPP (see Figure 3-31).

Figure 3-31 Protected Territories around the INPP Indicated in Green (April 2004)

NS B
ps rmanta 1
N 5 ‘
4,' k/:; -
o =5

'Akmuo "Raganos sostas"

v & /

-~
\ ' h.i Smalvos hidrografinis draustinis

|
] — |
h .Tilz'és geomorfologinis draustinis

A

nalvo krastovaizdzio draustinis

Visaginas

)

T g e
Tkai ‘

[
A QPuénies telmologinis draustinis

Additionally to these protected territories, Nat@@00 areas were proposed by the Authorities.
Once approved by the European Commission, theses aglall be considered as protected
territories as well.

3.8.3 Objects of Cultural Interest

During the construction of INPP, the site locatethin the boundaries of the plant underwent
large excavations works and earth movements tagaled, no outstanding elements as regards
the architectural and archaeological heritage wevealed within the boundaries of the plant. As
a result, there is assurance that no possible eksnad the archaeological heritage will be
affected by the decommissioning. There are no tdbjet cultural heritage, ethnic or cultural
conditions that could be negatively impacted bydeeommissioning of Ignalina NPP.
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3.9 Noise and Vibrations

The activities at INPP are not an important sowfceoise or vibrations. Moreover, there is no
inhabitant within a zone of 3 km of radius, so ttiare is no particular perception of noise or
vibrations. This subject is not relevant for INPBdOmmissioning, apart for possible nuisances
caused by the traffic of trucks transporting hebbads of civil works wastes. But this issue is
out of the scope of the ULDPO Project.

3.10 Radiological Conditions
3.10.1 Radioactivity in the Air and Precipitations

Nuclide content in the air and precipitations oPRsite is determined mainly by presenc& s
and®Co (not considering naturally existing nuclides, BE for the air activity and Be+ K* for the
precipitations (soil surface) activity). The averagncentration of nuclides in atmospheric aihi t
year 2002 for the 30 km radius monitoring zone W&Yx10° Bg/nT. The annual variations of
nuclides concentration in atmospheric air and dasliamount in precipitation are presented in
Figure 3-32 and Figure 3-33.

Figure 3-32 Annual Variation of Yearly Averaged Tetinogenic Nuclide Concentration in
the Air in the 3 and 30 km Radius Monitoring Zone & INPP (naturally
occurring Be’ excluded)
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Peaks observed during period April-September 198G ealated to the Chernobyl NPP accident
fallout (mainly C$%). In the nineties, better operation and effluanifization procedures are at
the basis of a part of the observed decrease éstiers 3.10.4).

For the impact assessment of the Decommissiongglaist five years (1999-2003) are used as
reference (see chapter 6). In this period, we egnos Figure 3-32 that there is an increase in
2000 compared to 1999 and 2001. This may come iincreased releases of aerosols measured
in 2000, which were twice those of 1999 and 20%héigthan in 2001. Despite of this, the
current figures are in the same order of magnithda in 1984 (INPP Unit 1 was start up by the
end of 1983).

The yearly external exposure dose (including natumaekground) based on measurements using
TL-dosimeters located inside the 30 km monitorimge for the year 2002 was 0.41 mSv on
average. The yearly average dose rate within tbeealmentioned zone for the same period was
0.087uSv/h. The measured external yearly doses duringdasyears have slightly decreased
(from 0.61 mSv in 1997) [24-29]. This results fraime use of improved TLD dosimeters
(Skylink System), characterised by improved deteclimits in very low ambient backgrounds.

The general conclusion based on the radiologiocadstigations in the INPP region [29] is that
radiological conditions in the region are deterrdiri®y natural background, the operation of
INPP having insignificant effect.

Figure 3-33 Annual Variation of Yearly Averaged Tetinogenic Nuclide Amount in the
Precipitation of 30 km Radius Monitoring Zone of INPP (naturally occurring
Be’ + K*° excluded)
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This conclusion is supported by independent measemés performed by Radiation Protection
Centre in the period November 1999 — May 2000 [32le measurements were performed in
INPP region and Kupiskis municipality, located inoat 100 km to the northwest from INPP.

The Kupiskis municipality was chosen due to theeabe of big industrial facilities and other

objects using ionizing irradiation sources. The suead exposure doses (including natural
background) during the investigation period in bgions were about 0.4 mSv. The conclusion
is made that external exposure doses in both regioanthe same.

This conclusion is also confirmed by a researchia@rout by an international experts’ team

made recently [77], in which it is shown that th#uence of INPP is very little compared to the

contribution of natural background and medical eyves to the annual radiation dose.

Dose rate in the INPP industrial site as well asid@ controlled zone is monitored and

controlled. The 25 m radius distance from buildid$s'/1, 157, 155/1, 155, 151/154, 150, 158
156 (radioactive waste treatment and storage Imgtdiarea) is specified as zone for

contamination and radiation exposure control. Theedrate in these areas is controlled to be
below 12uSv/h [33]. The real dose rate at 1 m from buildls@ northern side is in the range of

0.2 - 0.3uSv/h.

The accumulation of technogenic radionuclides intewasoils and natural components is
described in related sections.

The general conclusion based on the radiologicadstigations in the INPP region [27] is that, if
the current yearly releases of aerosols from INRPnat significantly exceeded, radiological
conditions in the region are determined by largenhgural background and operation of INPP
has insignificant effect (less than 1%). The sam&ult is expected after INPP Units final
shutdown (see chapter 6.3.2).

Note:

Be’ activity in the ambient air typically varies be®ve200x10 - 1500x1¢ Bg/n? in function
of the year [30]. The Be+ K* activity on the soil surface typically varies beame50x10 -
300x1d Bg/kn? xday [30].

3.10.2 Radioactivity in the Soill

Anthropogenic nuclide content in the soil of INRFgjion is determined mainly by presence of
137cs and™*Cs (=not considering naturally existing nuclideis):the year 2000, the average
concentration in the region of nuclides in the 8@k 6.7 Bg/kg. The total average concentration
of nuclides (considering also naturally existinggenwas the same year about 700 Bg/kg [27].
Therefore, the soil in the region of INPP preseatsy little technogenic contamination
compared to natural radioactivity. Moreover, thdisaesium background is also due to the
Chernobyl accident fallout [33].

3.10.3 Radioactivity in the Lake DruakSiai Aquatic Plants

Radionuclides can be found in the lake sedimerdsraaquatic plants as well.

A radiogeochemical mapping of the lake bottom sedit® was made in the years 1995-1996
[19]. It was established that bottom sedimentkecefbetter the long term past changes in the
radio-ecological state of the lake than the shemmtpresent operative seasonal changes. It was
shown also that the radioecological state of tke la not stable and is changing constantly as a
result of thermal and chemical pollution which dist the biological processes of radionuclide
migration and changes in their distribution in do®system.
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The largest amounts of radionuclides get into #ke lWwith cooling water and industrial and rain
water releases, INPP being the main contributortiier presence of Eband Mn* and a
significant contributor for C§’ and Sr°. The influence of the Chernobyl accident was
highlighted, mainly for CS".

The eutrophication of the lake favoured the bioamsiation of S¥° and active mechanical
sedimentation. Pt**°was also observed in some bottom sediment samples.

Among aquatic plants sampled, the largest amouRbt?*° was observed in 1996-1997 in
Myriophyllum spicatun(1.39 Bg/kg in dry weight) while in other plantsranged from 0.38 to
0.71 Bg/kg. The hydrophytes, as the first barceiching radionuclides in a water basin, reflect
more efficiently than bottom sediments the input raflionuclides getting in the period
vegetation. SP concentration reached 15 Bq/kg. *®was observed in plants growing on the
bank of Lake Drukshiai. The main source of thespnee of CS’, CA° and M* in the bank
zone of the lake could occur with industrial watg8]. Cs*’ accumulates through the trophic
levels, what is not the case for€and Mr*.

The efforts implemented by INPP to reduce the disgpbs of gaseous waste (Section 3.10.1)
also led to a reduction of the liquid waste disgeaafter 1990 (see 3.10.4). This was reflected by
a steady decrease of the lake sediments activigdi and M?*, i.e. two nuclides that are
specific to INPP operatidh

The reduction of the radionuclides discharges goatied during the defuelling phase of Unit 1
will further confirm the above trend, i.e. the retdan of the sediments, aquatic plant and fish
contamination by nuclides specific to INPP operaigee section 6.4.2.2).

3.10.4 Operational Measures Implemented to Reduce the Ligd and Atmospheric
Discharges into the Environment

During the years 1990s, several operational measuned design modifications were
implemented at INPP, which led to a progressivaicgdn of both the radioactive liquid and
atmospheric discharges into the environment. Thessummarized hereafter:

a) Limitation of the fuel cladding defect (leakagedera.e. withdrawal from the reactor of the
fuel assemblies, the cladding of which exhibitsnBigative leakage rates. This measure
enabled to reduce the €5specific activitiesin the main coolant circuit levels < 5000
Bg/l and even, several times, to levels < 100 Bsgk section 6.2.2 of [8]) and, in parallel,
to reduce the specific activities of the fissiomgurcts (noble gases, iodine,'®sand of
the TRU nuclides (Pu, Am, Cm nuclides) in the n@onlant circuit.

b) Implementation of a “Plant Water Balance” programimeorder to reduce the liquid
discharges. In the frame of this programme:

- 2 tanks of 5000 theach were installed to collect the liquid wastd ammaximalise
their recycling in the plant (instead of their diacge) — see also item c) hereatfter;

- operational limitations of liquid waste productiorere assigned to each department
during normal operation and maintenance outagds.mbasure led to a reduction of

3 Accumulation of Technogenic Radionuclides in tiEonment of INPP — D. Maiulionis and others — Institute
of Botanics, Radio-ecology Laboratory; Vilnius, 200
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the annual liqguid waste volume to be processedhieyewvaporators of the Liquid
Waste Processing Systems;

- definition of stringent radionuclides annual disgjea objectives. For indicative
purpose, the implementation of the above Plant YMaédance programme enabled
to reduce the makeup of fresh demineralised watemdo some 30,000 {y, i.e. a
small fraction of the Makeup Water Production Pleaypacity (up to 100 ffh).

c) Modifications of some liquid streams filters:

- the perlite filters upstream of the deep mixed mdexchange resins of the PCS
(purification circuit of the Main Circulation Cirdiy were replaced by precoat filters
(“Powdex Resins”). This modification enabled , fexkample, to improve the
filtration efficiency of the insoluble particulatémainly CS°, Mn>* oxydes) in the
Main Circulation Circuit and, therefrom, to improtlee decontamination efficiency
of the the downstream deep mixed bed resins whiehdasigned to remove the
chemical and radiological impurities in solublerfgr

- similarly, the original filters of the evaporatodsstillate were also replaced by
precoat filters (“Powdex Resins”). This modificatienabled to improve the quality
of the purified condensate (“clean condensate”) #mgs, to maximise the volume of
recycled waste;

- implementation of the upcore process (back flowcess) in the Low Salt Water
filters.

d) Modification of the Condensate Purification mecleahfilters regeneration procedure. The
Condensate Purification System of each turbo-géorecansists of:

- 6 cation bed resins operating in parallel and gcais mechanical filters, i.e. to
collect the cruds and suspended materials fronedhdensate,

- 5 mixed bed resins operating in parallel to colldet chemical and radio-chemical
species in soluble form.

As a result of the modified regeneration procedrthe cation beds (mechanical filters),
only the spent regeneration solution is routech®liquid waste, while rinsing volume is
routed back to the condenser and mixed with thel@osate (initially , the rinsing volume
was also routed back to the liquid waste processystem.

e) Use of new detergent types in the Laundry Systeanuis of low foaming agents requiring
less water for cleaning.

3.11 The Transboundary Issues to be considered

Lithuania ratified the Convention on Environmenbalpact Assessment in a Transboundary
Context, done at Espoo on 25 February 1991. Laad European Union are Parties to this
Convention, but Byelorussia did not ratify it.

Among Parties to the Espoo Convention, a notificatmust be made to potentially affected
Parties in the case of activities that are likalycause an adverse transboundary impact. The
notification must include information on the propdsactivity and its expected impacts during
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normal operation and anticipated fault conditiassyell as an invitation to express their interest
to participate in the decision making process.nifidterest is expressed, relevant information
regarding the EIA must be provided. The affectedyPaust ensure that its own general public
are informed of the process and given an oppostunitexpress their comments or objections.
Consultations must take place between the Pa#fees, completion of the EIA and submission
of the EIA Report, concerning the potential trangiary impacts and the measures to reduce or
eliminate such impacts.

The above notifications are in line with the requoients of Appendix 2 of Article 37 of
EURATOM Treaty, applicable to the INPP decommissign activities [38]. The
implementation of the Article 37 of the treaty isae through the resolution of the Government
dated & December 2002, n° 1872, concerning data regarlamgs relative to radioactive waste
disposal.

With non Parties to the Convention, as Byelorussiformation can be shared on a voluntary
basis. Byelorussia expressed interest in the &roj@formation was sent, among which on the
availability of data regarding the Project (for exale on the INPP website, on which the present
EIA Report is available).

The 1998 Aarhus Convention (The Convention on Astednformation, Public Participation in
Decision-Making and Access to Justice in EnvirontakeMatters), which came into effect on
30" October 2001, goes beyond the EU legislation @messto environmental information and
public participation. The Aarhus Convention aims dnsure that everyone has access to
environmental information and gives ordinary citige voice in decision-making that affects the
environment. It also provides for judicial mechamssfor redress in the case of infringement of
rights and for enforcement of the law to the pubfindividuals and non-governmental
organisations).
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4  The U1DPO Project: Description of Operations, Techigues
and Associated Environmental Aspects

4.1 Description of INPP Plant
4.1.1 Introduction and Historical Context

The Ignalina NPP contains two similar RBMK-1500ateas. This is the most powerful design
of the RBMK type reactor (actually the only two thiis type that were built). "RBMK" is a
Russian acronym for "Channelized Large Power Reacimmpared to the Chernobyl NPP, the
Ignalina NPP is more powerful (1500 MW versus 180), and is provided with an improved
ALS (Accident Localisation System). In most othespects, the plants are quite similar to their
predecessors. They have two cooling loops, a dingie, fuel clusters are loaded into individual
channels rather than in a single pressure vessehdutron spectrum is thermalized by a massive
graphite moderator block. The plant can be refdetie line and uses slightly enriched nuclear
fuel.

The power plants were built not to meet Lithuaniegds, but as part of the Soviet Union's
North - West Unified Power System. The first urfiignalina NPP went into service at the end
of 1983, the second unit in August 1987. Their giedifetime was projected out to 2013 — 2017
respectively. A total of four units were originalpfanned on this site. The construction of the
third unit was abandoned in 1989 due to politicakpure.

RBMK - type reactors were not exported, and weli#é bxclusively in the territory of the former
Soviet Union. There are presently plants at SaetefBburg (Sosnovy Bor), Kursk, Smolensk
and Chernobyl. A total of 17 such reactors havenlieglt and 13 are currently still in operation.

Lithuania declared its independence in March ofQ13fut the Ignalina NPP remained factually
in the jurisdiction of the Soviet Union until Augu$991. Supervision was carried out by that
country's regulatory authority, the State Atomip&uvision. After the political events of August
1991 (the collapse of the former Soviet Union),digma NPP finally came under the authority of
the Lithuanian Republic. The Lithuanian Ministry B€onomy now controls it administratively.
The Lithuanian State Atomic Energy Safety Inspet®(VATESI) exercises regulatory control.

4.1.2 General Description

The general Ignalina NPP panorama is shown on Afipéh The State Enterprise INPP owned
territory covers a total of 2644 ha. The buildinglse about 22 ha. Locations of existing and new
Spent Fuel Interim Storage (B1) Facilities and newlid radioactive waste retrieval,
management and interim storage facility (B2/3/4) sttown on Appendix 7.

As shown on Figure 4-1, each unit consists of fie@struction buildings; namely, buildings
designated as A, B, V, G and D. Reactor buildingsaAd A2 are adjacent to a common building
D1 and D2 housing the control rooms, the elecingtrumentation rooms and the de-aerator
rooms. D buildings are adjacent to a common turbedeG. The main buildings of the plant are
situated about 400-500 m from the banks of Laki&kBiai.

Both units have the following common facilitieswkactivity waste storage (buildings 155,
155/1, 157, 157/1), medium - and high-activity wastorage (buildings 157, 157/1), liquid -
waste storage (buildings 151 and 158), a 110/33@ikYibution system, nitrogen and oxygen
manufacturing facility (building 137) and other diaty systems. The building 111 which
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houses the 12 diesel-generators (six diesel-gemerger unit) for emergency power supply is
physically separated from other buildings. A sefgaveater-pump service station is also built for
each unit, serving the needs of uninterrupted supiplvater.

A panorama of the auxiliary services for the IgnalNPP is shown on Figure 4-2.

Figure 4-1  General Units Arrangements

G1 G2

Do D1 D2
V1 Bl ¥2 Bl

Al A2

Al, A2 - reactor buildings; B1, B2 - demineralisedter treatment facilities of the MCC; V1, V2 - ctar gas
circuit and special venting system;, G1, G2 - tuebgenerators with auxiliary systems, feed fae#itand heat
supply facilities; D1, D2 - control, electrical add-aerator rooms; DO - heat pipe service andifjiteing facilities.

Figure 4-2  Panorama of Auxmary Serwces

1 NPP site, 2 open distributive system 3 mjamase 4 — sewage purification constructlonstamtransport
department, 5 - artisan well site, 6 - constructi@se, 7 - industrial construction base, 8 - mmjlitaase, health
clinic, 9 - heat boiler station, 10 — Visaginas (hsite.
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4.1.3 Plant Layout

The structure and layout of the main buildingsgsfdlina NPP are subordinate to the peculiarity of
the requirements of the RBMK-1500 reactor operatidigure 4-3 shows the top view of the

buildings. Cross-sections A-A and B-B through tlndding are displayed in Figure 4-4and Figure

4-5, respectively.

Building A contains an RBMK-1500 reactor with a Matorced Circulation Circuit (MCC), and
the following main auxiliary systems of the reacttmergency Core Cooling System (ECCS),
Accident Localization System (ALS) and Control dPabtection System (CPS). The hall above
the reactor is a large open workspace housing ghesliing machine. The spent fuel storage
pond is situated in an adjacent hall, but separated the reactor hall. The reactor compartment
consists of a rectilinear structure, the horizomtass-section of which is 90 m x 90 m and a
height of about 53 m.

Building B houses the primary coolant purificatisystem and the demineralised water treatment
facilities. The reactor gas circuit and the speughting system are located in building V. The
building area for the special water treatment laedsions of 66 m x 36 m, and the building for the
gas circuit of the reactor measures 66 m x 25 rth Biothese buildings have a height of about 31 m.

Building D houses the main control room, the eleatrinstrumentation and deaerator rooms.
This common building for both units has an are@8@F m x 25.5 m and a height of about 44 m.

Building G houses the turbine generators with aamil systems, the feed and heat supply
facilities. The turbine hall is common to both snénd houses the four 750 MW turbine and
their respective AC generators. Each turbine israb$ed on a single shaft with 5 (1HP + 4 LP)
cylinders. The first floor of the turbine hall cairis condensers, separator-reheaters, evaporators,
condensate pumps and components for heat extractithre district-heating system. The entire
building measures 600 m x 51 m and is about 28gh. hi
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Figure 4-3  Plan of the Ignalina NPP Main Buildings
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1 — Reactor;

2 - Pressure and suction headers;
3 - Main circulation pumps;

4 - Accident confinement system;
5 - Spent fuel compartment;

6 — Deaerators;

7 - Turbine generators;

8 - Condensate cleaning filters;

9 - First stage condensate pumps;
10 - Separator - reheater.
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Figure 4-4  Cross-section A-A of One Unit of the Igalina NPP
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1 - reactor 6 - pressure pipes 12 - downcomers
2 - fuel channel feeder pipes 7 - main circulapomp 13 - steam and water pipes
3 - water pipes 8 - suction pipes 14 - steam pipes
4 - distribution header 9 - pressure header 151eliing machine
5 - emergency core cooling pipes 10 - bypass pipes 16 - separator drum

11 - suction header

Figure 4-5  Cross-section B-B of One Unit of the Igaina NPP
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1 - reactor, 2 - refuelling machine, 3 - turbine,ebndenser, 5 - separator - reheater, 6 - evagora - first stage of
the condensate pump, 8 — deaerator.
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4.1.4 Power Plant Parameters

The Ignalina NPP belongs to the category of "bgilimater" reactors, a simplified thermal
diagram of which is provided on Figure 4-6. As @spes through the reactor core the cooling
water is brought to boiling and is partially evagted. The steam - water mixture is then routed
to the large separator drums (3), the elevatiowlnth is above the reactor. Here, the water
settles down, while the steam proceeds to thertagb{4). The condensate is returned via the de-
aerator (8), by the feed pump (9) to the waterhaf $ame separator drum (3). The coolant
mixture is returned by the main circulation pumpa®)(to the core, where part of it is again
converted to steam.

This fundamental heat cycle is identical to theliBgiWater Reactor (BWR) cycle extensively

used throughout the world, and is analogous to dyae of thermal generating stations.

However, compared to BWRs used in Western powertgldhe Ignalina NPP and other plants
with the RBMK-type reactors have a number of unitpagures. The most important features are
discussed in the subsequent sections.

The Ignalina NPP uses an RBMK — channel-type readibis means that each nuclear fuel

assembly is located in a separately cooled fuehmblapressure tube). There are a total of 1661
of such channels and the cooling water flow ratestnhe equally divided among associated
feeder pipes. After crossing the core, these pgresbrought together to feed the steam-water
mixture to the above - mentioned separator drumrenMlant parameters are presented in Table
4-1.

The RBMK reactors belong to the thermal neutrorcticgacategory. Due to the large number of
metal piping in the core of this type of reactdre ineutronic characteristics of the reactor are
degraded. To improve the neutronic characteristiesreactors of Ignalina NPP use graphite to
moderate the fast fission neutrons. This requirksge amount of graphite, so that the graphite
stack of the reactor becomes its dominant compoaétgast by volume.

The nuclear fuel assemblies of the Ignalina NPRchesnged without shutting down the reactor.
This is possible only for channel type reactorsic8ithere are many channels, it is possible to
disconnect one of them at a time from the reaabolieg system, change the fuel assembly, and
then reconnect the channel.

Figure 4-6  Heat Cycle Diagram

1

1 - reactor, 2 - fuel assembly, 3 - separator ddumturbine, 5 - generator, 6 - condenser, 7 deosate pump, 8 -
deaerator, 9 - feedwater pump, 10 - main circujgpiamp.
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Table 4-1 Most Important Plant Parameters per Unit
Coolant water (steam-water mixture)
Heat cycle configuration single circuit
Power, MW:
» thermal (design) 4800
» thermal (actual) 4200
* electrical (design) 1500
Core dimensions, m:
* height 7
» diameter 11.8
Thickness of reactor's graphite reflector, m:
* end 0.5
» side 0.88
Lattice pitch, m 0.25 x 0.25
Number of channels:
o fuel 1661
» control and shutdown system 235
» reflector-cooling 156
Fuel uranium dioxide
Initial fuel enrichment fof°>°U, % 2.0*
Nuclear fuel burnup, M\ays/kg 21.6**
Number of main circulation pumps 8

Capacity of main circulation pumps s (nt/h)

1.805 - 2.22 (6500 - 8000)

TemperaturesSC:

*  maximum acceptable temperature at centre of f%bo

pellet
* maximum acceptable graphite stack temperature | 760
* maximum acceptable fuel cladding temperature 700
* maximum acceptable fuel channel temperature 650
Coolant temperature at fuel channel inlet *** 26066
Feed water temperature *** 177 - 190
Pressures, kgf/chn
» at separator drum 67
» at pressure header 86.6

Coolant flow rate through reactor s (nt/h)***

10.83 - 13.33 (39000 - 48000

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

2056 - 3X2400 - 7650)

Steam fraction at reactor outlet, weight %

23 -29

Maximum fuel channel parameters:

» fuel channel power, kW 4250
« coolant flow rate through fuel channel’/m(nt/h) 0.0111 (40)
» steam fraction at fuel channel outlet, weight % 36.1

* Now the fuel is being changed to 2.4 % and 2.6rtichment fuel with erbium as burnable neutrorostsr.

** At 2% 23U fuel enrichment.
x5 At 4200 MW(th).
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When analysing emergency conditions and establistafiety measures, the RBMK-1500 design
is based on the following safety criteria:

with the reactor at nominal power, breaking of th@ximum diameter pipe with discharge
of coolant from both ends is considered to be thsigh Basis Accident (DBA);

a)

b) first design limit of fuel element failure underrnmal operating condition:

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

II. 0.1% of fuel elements having defects resultinginea contact between coolant and
fuel;

second design limit on fuel failure:

|.  fuel cladding temperature less than 1200

Il. local depth of fuel cladding oxidation less tha®4l8f initial clad thickness,

[ll. fraction of zirconium oxidation less than 1% of [fuéadding weight in one group
distribution header channels (about 40 of such bz

4.1.5 Primary Masses

According to the data of INPP Preliminary Decommaissg Plan, Table 4-2 contains the results
of the collection of the primary mass, grouped byjldings. The result, in total about 129,100
tons, covers only masses of the equipment and rmalaterbe decommissioned and of already
stored waste. It does not take the building stmestinto account.

Table 4-2 The Results of the Collection of the Priary Mass, Grouped by Buildings
Unit 1 Unit 2
Building Name [ton] [ton]
Common [ton]
Main building, block A. Reactor building 29,652 9,852
Main building, block B. Low-salt water facility and
B bypass water treatment facility of the MCC 1,625 1,625
DO I\_/Ialn bU|Id_|r_lg, block DO.Heat pipe service and fire 974
fighting facility
D Main building, block D. Control, electrical and @eator 7132 7132
rooms
G Mal!’]. building, block G. turbine generators wijth 19.575 19.575
auxiliary systems
Vv Malq building, block V. Reactor gas circuit and cipé 798 798
venting
117 Pressurised tank of the ECCS 1,031 1,03
119 Heat supply station 1,917
130 Repair building 1,020
135 Gas holding chamber 2 2
140 Recreational facility 57 57
150 Liquid waste treatment building 2,166
151/154 | Waste water tanks / Operational water vegsr 874
152 Low-salt water tanks 118 118
153 Venting stack 346 346
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Unit 1 Unit 2
Building Name [ton] [ton]
Common [ton]
154 Operational waste reservoirs 387
155 Solid low-level waste storage facility 121
157 Solid radioactive waste storage facility 149
158 Bituminised radioactive waste storage facility 266
Other Buildings (Fresh fuel storage, galleries, leab 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

A rough estimation of the INPP civil engineeringustures, i.e. inventories of concrete, steel
bars and steel beam masses of the Buildings of kitetfhas been made.

From this estimation, the dismantling of the cwdrks at INPP site will result in global amounts of
concrete/steel waste of about:

- For the INPP Units: 730,000%0f concrete and 170,000 tons of steel:

- For the INPP ancillary facilities (Building 158,tBmen compound storage, excluded):
430,000 m of concrete and 60,000 tons of steel.

For what concerns U1DPO Project, there will beeraaval of such masses.

4.2 U1DPO Project Content

The U1DPO Project covers the period between Urieactor Final Shutdown (RFS) and the
total defuelling of the Unit.

After RFS, many systems and components will stagperation because the spent fuel and all
other radioactive inventory will remain in place that time. Ensuring continuous safety will
require further operation of most of the systemmsthle course of the relocation of the Fuel
Assemblies from the core to the pools and frompgbels to the Interim Spent Fuel Storage
Facility and, later on also, after removal of tlaglioactive media from the components, the
systems can be shut down step by step. Other systeinich are needed for further operational
purposes or which, for dismantling purposes, shoaldain in operation will be modified if
needed.

It is reasonable and underlined by worldwide expere that, systems modifications and
isolations, all fuel related activities and asstesdamaintenance, must be carried out by existing
operational staff and covered by operational lieens

During this project the following activities willdocompletely carried out or will be started:

. Systems isolation and modification activities;

. Removal of nuclear fuel from the core and fromgbels;

. Removal of the coolants, gases and other matdratsthe operating circuits;
. Removal of the combustible and toxic materialshef$ystems;

. In-line decontamination of systems / equipment;
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. Decontamination and / or cleaning activities (af thousekeeping” type, i.e. by vacuum
cleaner, etc.);
. Operational waste management activities.

Also decommissioning needs preparation activiggmrding:

. Decommissioning generic activities;
. Decommissioning preparatory activities;
. Decommissioning procurement activities.

U1DPO integrates those activities and analyses thémrespect to manpower and investment
needs, doses to the personnel and the public, wegety of Unit systems configuration.

In order to achieve this result and allow for fertldecontamination and dismantling activities
(D&D Projects), it is necessary to carry out thiéofeing activities.

4.2.1 Unit 1 Reactor Final Shutdown

The Reactor Final Shutdown involves the eliminatadnthe specific risks associated with a
nuclear power plant in operation.

A systems analysis identifies which safety funcsioand therefore which safety systems can be
definitively isolated taking into account the fabat Unit 1 will never restart and that Unit 2
remains in normal operation for a period of 5 yesiexy few safety systems will be affected by
this new configuration of the plant.

It is proposed to definitively isolate, on an ireesible way, those systems which are for sure not
anymore needed; the aim to be pursued by execdéfigitive isolation is to eliminate, as soon
as possible, unnecessary risks associated to sistEms.

Beside isolation of specific systems of Unit 1, @pkattention must be devoted to systems that
are common to Units 1&2 and which must remain iragon for Unit 2. The analysis will
allow listing the systems which will not be moddier which will be modified.

During the 5 year period during which Unit 1 is fidéively stopped” and Unit 2 remains in
operation (should its final shutdown take place eh@009), a third aspect to be considered is
the physical separation between areas of units fb&#hich it will be requested to control and
to restrict entrance and exit of personnel.

4.2.2 Unit 1 Defuelling

The removal of the nuclear fuel from the plant ires the elimination of the specific risks
related to the presence of nuclear fuel in the aockin the pools.

The remaining safety functions are:

. to prevent criticality;

. to cool down the fuel;

. to prevent any fuel handling accident;

. to avoid spread of contamination;

. to maintain adequate radiation protection.
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The nuclear fuel will be removed under the extenoleeration license, according to the existing
and the new transfer and transportation procedtimespperation will be done in two stages, the
first one being the core de-fuelling and the seaomel being the pool de-fuelling.

The reactor core defuelling could start after RE® Spent Fuel Assemblies (SFA) being
transferred to the pools, at least for those nobdoreused in Unit 2. The amount of SFA
transported in pools (before Bland BE® are made available) will depend on the free sjrace
the pools.

The systems analysis has to identify for core ddlig and for pool de-fuelling which safety
functions are no more requested, and therefore hwhafety systems could be definitively
isolated, knowing that fuel will never be reloadedhe core, or loaded in the pools.

Operations related to the fuel removal and itsgpantation outside the limits of INPP Unit 1,
must be separately analysed, because they are sua but specific to the decommissioning
project (see Remark hereafter).

A further particular operation concerns the remafgbarts from damaged fuel assemblies. The
activities included in this particular operatiore atescribed in the frame of the B1 investment
projects.

After fuel removal from Unit 1, the radiologicakkis remaining are only related to the presence
of radioactive materials. The main safety functi@hisappearing are related to the criticality
control, to the cooling and to the handling of thel assemblies.

Remark Unit 1 Defuelling

The defuelling pattern of Unit 1 reactor has noerbeonfirmed yet by INPP by the time of
issuing U1DPO and its associated EIA. However, be basis of the currently available
information the following defuelling programme hagen taken into account for U1DPO
preparation:

- period July 2006 — December 2008: progressive feand 1300 fuel assemblies from Unit
1 reactor for recycling into Unit 2 reactor, themouissioning of B8 being scheduled in
June 2006;

- period September 2008 — December 2008: defuellirigeoremaining 361 fuel assemblies,
not recycled in Unit 2, according to the usual pawres — transfer to the uncut fuel
assemblies spent storage pools, to the cuttingacell to the cut spent fuel assemblies
storage pools, the commissioning of B1 being scleeddin January 2008.

The production of gaseous and liquid waste andatineesponding releases into the environment
are addressed in chapter 6 of this EIA on the baidise technical information already gained on
B1 and B8, and of operational data related to tireeat defuelling operations (see also U1DPO
Appendices 3.26 and 3.43 for more details).

¥ p1; design and Construction of an Interim Storagelfador RBMK Spent Nuclear Assemblies for INPP tini
1 and 2.

40 gg. Transportation of partially burnt nuclear Fuel Asbdies from Unit 1 to Unit 2 for re-use in the reacof
Unit 2.
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The plant personnel exposure (individual and ctitecdoses) is also addressed in the same
Appendices, in chapter 7of ULDPO and summarisegdtion 6.10 of this EIA.

The radiological consequences of incidents/accgdevili be addressed in the SAR and EIAR
associated to B1, B8 and Unit 1 Reactor Defuelingjects.

4.2.3 In-line Decontamination Activities

In particular, ULDPO covers the in-line decontartiora of the Main Circulation Circuit, the
Purification and Cooling System and the Refuellif@chine. These operations can start after the
complete defuelling of Unit 1 reactor. These opgerds, together with the decontamination waste
conditioning, can start on January 2009 and aredsdkd over a 6 month period for MCC +
PCS and the refuelling machine.

4.2.4 Other Related U1DPO Activities

4.2.4.1 Decommissioning Generic Activities

These activities include:

. General administration of the site;

. Project management;

. Engineering & licensing documentation, under whtofre are:

- Preparation of the technical concept, which deserithe main aspects of the
decommissioning project, variants, etc.,

- Selection of appropriate technologies,

- Calculation of the needed personnel capacity,

- Calculation of the cost,

- Collection of inventory data,

- Radiological calculations,

- Sampling and dose rate measuring programme;

. Administrative finalization = the completion and ethapproval of the elaborated
documentation concerning the decommissioning dets/from the previous phase and the
check of the achieved status;

. Health physics, which includes:

- Radiological surveillance,

- On-site measurements,

- Radiological laboratory,

- Environmental surveillance,

- Health physics documentation,
- Waste documentation;

. Conventional security: This work package will dedth precautions and actions to be
taken in order to ensure the conventional secofityre workers. It also takes into account
the staff needed to prepare and document thosenacind to control that they are
correctly implemented.
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These activities haveo significant environmental impacts though environmental surveillance
and waste documentation are of course importaah@isonmental management and monitoring.

4.2.4.2 Decommissioning Preparatory Activities
These activities include:
. DPMU Engineering and Investments, under which ateetimplemented:
- Al / Engineering, safety and licensing documentatio
- B1 / Interim Spent Fuel Storage Facility,
- B2/3/4 | Solid Waste Management and Storage FHasilit
- B5 / Steam and heat plant,
- B6 / Technical archive;

. INPP Engineering and Investments, with:

- Facilities for retrieval and cementation facilitie§ spent resins and perlites and
interim storage facility for corresponding conditeal waste,

- B8/ Transport of partially burnout Fuel Assembliesm Unit 1 to Unit 2 for re-use;
. INPP DS detailed Engineering and Investments:

- B7/ partial restoration of INPP territory,

- Exhaustive data bases,

- Procedures preparation,

- Landfill design and construction,

- NSR design and construction,

- Training center adaptation for decommissioning pags;

. Site preparatory activities:

Radiological mapping; radiological sampling & me@suents,

Physical separation of Unit 1 and Unit 2,
- Other physical separation measures,

- Modifications will be made to utilities distributio For example, after RFS, the
shutdown Unit will electrically be fed from the driThe need to keep in operation
one or several emergency diesel generator(s), detcommission the existing ones
and put new ones in service will be further asssse

These activities haveo significant environmental impacts as it covers preparatory and
engineering activities (see also section 6.3).
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4.2.4.3 Decommissioning Procurement Activities
These activities include:

. Installation of new equipment in the plant; thisriwng package includes following items
(non exhaustive list):

- Stationary band saw, hydraulic shears devicesrreadteutters, laser cutting units;

- Mobile air extraction and filter systems;

- High pressure water cutting unit (with ancillaries)

- Concrete shavers, breakers;

- Measuring station for drums and containers dosesrgpre-characterization of
dismantling work);

- Materials radioactivity measurement facilities ¢fontrol the free release levels) to
further use the materials not applying the radrationtrol;

- Lifting devices;

- Facilities for chemical and mechanical decontanmmat

- The system for treatment of radioactive liquid veaand liquid secondalywaste
resulting from the decontamination processes (meobilstems may possibly be
applied), should this waste not be conditioned Hy éxisting or planned facilities
(see also section 6.4).

The major preparation works are related to the digfimg of the activated components of
the reactor as well as for the radioactive laydrghe biological shield. These refer to the
installation of the remote handling devices and thecessary shielding (cf.
decommissioning projects Unit 1&2).

These activities haveo significant environmental impacts as it goes about equipment
transport to INPP and installation.

4.2.5 Duration of Phases
The operation license was extended in 2004 tillcwplete de-fuelling of Unit 1. It will cover

the defuelling, i.e. the core defuelling and thelpalefuelling, until the estimated date of'31
December 2012. The next table gives a summaryeofifjor phases’ schedule.

Table 4-3 Schedule for the Main Phases of U1DPO

Period Activities
2006 Reactor Final Shutdown
2006 — 2008 Reactor Defuelling - transfer of reduBael to Unit 2
2008 Reactor Defuelling - transfer of Spent Fugidols
2009 In-line decontamination activities
2008 — 2012 Unloading Spent Fuel from pools torinmteStorage Facility

When all fuel is removed from Unit 1 (scheduledtfa end of 2012), a new license, called
“Decommissioning License”, can be introduced ineortb perform the next decommissioning
activities, because safety functions and regulatontext is rather different than previously.

41 Secondary waste is waste which is generated dhandling, treatment and disposal of waste.
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4.3 Project Characteristics that Impact the Environment

4.3.1 Identification of the Technical and Operational Feaures that will impact the
Environment

4.3.1.1 Masses of Equipment and Structures that are contamated or potentially
contaminated

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

a) Carbon steel, stainless steel equipment (tank® pystem, valves, heat exchangers) =
63000 tons;

b)  zirconium channels = 214 tons;

c) graphite (moderator) = 3600 tons;

d) structural materials, steel girders, stair doo83422 tons;

e) electrical equipment = 12731 tons;

f)  cables = 3378 tons;

g) thermal insulation + sheathing materials 2018 tons

The levels of contamination of the above equipneemt materials widely vary in function of
their location and operational conditions. A datsdé and radiological characterization was
prepared in the FDP.

4.3.1.2 Routine Contamination of the Main Circulating Fluids and of the Corresponding
Circuit, of the Operational and Decommissioning Wate

The contamination of the Main Cooling Circuit (MC&y well as of the nuclear auxiliary circuits
functionally linked to the MCC result from the folWing phenomena:

a) the in-core activation of the erosion-corrosion ducts of the MCC pipe system,
equipment (drums-separators, main coolant pumpsldre) and of the in-core channels;

b) the presence of fission products (FP), includirglthand TRU nuclidé$, as a result of the
tramp U235 fission and of release of those nuchdashe fuel cladding defects.

The MCC contamination levels of the activated csion products, of the FP, U and TRU
nuclides determine:

a) the contamination of the operational process acddhi@ogical waste;

b) the contamination of the decommissioning waste, the contamination of the to be
dismantled equipment and, when relevant, of th@#ns decontamination solutions, of the
contaminated proceSsand technologicat waste generated during the different phases of
the decommissioning.

42y and TRU = Nuclides of the Uranic and trans-Uragoups (U235, U238, Pu, Am and Cm isotopes).
“3 process waste = spent filters, ion-exchange residperlite, evaporator concentrates.
a4 Technological waste =all the miscellaneous solidteia
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A. Activated corrosion products

The short term contamination of the operational dacbntamination waste will be governed by
short livedy emitters (such as: Mfy Ca®, Cd°, Fe®, zr*°> and NB®, while the long term
activity of this waste will be governed by wepdy emitters (such as:*¢; Ni*°, Ni®® and NB§%.
These latter nuclides belong to the so-called cajegf “difficult — to — measure” critical
nuclides (DTM critical nuclides).

The methodology developed to assess the inventofighese DTM critical nuclides in the
operational and decommissioning waste is detaileédhapter 6 of the FDP.

B. Fission products (FP), U and TRU nuclides

The contamination of the MCC and of the nuclearilaary circuits by FP, U and TRU nuclides
result from the occurrence of the following phenoate

a) The fission of tramp &° taking place outside of the fuel elements, ite fission of
uranium particulates deposited on the externalsaailithe fuel cladding and of uranium
particulates present in the MCC and circulated ughothe core. The presence of short
lived I"**in the MCC is an indicator of tramp uranium fissio

b) The release of FP from the fuel pellets by diffasia the cladding defects.

The above mechanisms lead to quite different speaftrFP in the MCC and in the nuclear
auxiliary circuits. Their contribution to the ovéiraontamination of this circuit is detailed in
Chapter 6 of FDP. A particular attention has beeaid o the assessment of the long lived and
DTM critical nuclides (such as: 8y Te”®, 1'%, s>, Cs*’, U, U, Pt®, P, PU, PU™,
Am**, Pi#*? and Cni*) inventories in the MCC and in the auxiliary ciitsyin the operational
and decommissioning waste.

The methodology developed to assess the inventofigee FP, U and TRU nuclides in the
operational and decommissioning waste is givenhapfer 6 of the FDP.

4.3.1.3 Events during INPP Operations that can produce Impats on the INPP
Decommissioning Programme

The concern is to identify the operational everhitat tmay have a significant impact on the
contamination levels of the operational and of filtere decommissioning waste and/or that may
lead to the implementation of special cleaning demmination and dismantling techniques, such
as:

a) excessive contamination levels of the circuit Isgifon and activated corrosion products;

b) spillage of contaminated fluids on the floors;

c) leakages from the spent fuel pools cladding andacoimation of the concrete structures;

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

e) incidents/accidents during the fuel handling operes;

f)  long term accumulation of contaminated sludge dméobottom of tanks of large reservoirs
(spent fuel pools) with poor circulation (“dead 2tn
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It is worth to point out that, in order to maintgjaod working conditions and to comply with the
ALARA objectives, INPP has implemented several ‘gqaractice” rules in the operational
procedures.

For what concerns excessive Contamination of theCNd¢ FP, U, TRU and activated corrosion
products (see also Chapter 6 of FDP):

l. The specific activity of C8’ in the MCC remains often below the detection limlpon
occurrence of noticeable fuel cladding defects, @88’ specific activity is usually kept in
the range of MO’ - 110° Ci/l (3.72C° — 3.710° Bgft), i.e. never exceeds10® Cill
(3.710" Bg/t). Fuel assemblies developing excessive cragdiefects are systematically
removed from the core and stored in dedicated cdsksalso worth to mention that the
specific activities of short lived iodine nuclid@$®, 1'** and 3% remain usually very low
(i.e. lower by 2-3 orders of magnitude than thegtesalues), confirming thereby the low
rate of fuel cladding defects and the low inventofyramp uranium in the MCC.

II.  Similarly, the MCC specific activities of the adied corrosion products remain generally
very low. So, the specific activity of €bi.e. they emitter governing the equipment dose
rates at steady state is, usually, 0T Ci/l (3.710° Bq/t).

[ll.  Further the MCC purification rate is kept at a hitgpw rate, i.e. 400 t/h. This leads to
about 400t/h/1,000t = 0.4 change per hour of theOMater mass inventory (1,000t). For
indicative purpose, in VVER 440 and 1000, the peatifon rate of the primary circuit is
such that water inventory change rate is lower tvagqual to 0.1

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

Spillage of Contaminated Fluids on the Floors

In accordance with operational procedures the tagiical conditions in the INPP compartments
are measured on a regular basis. Should the comation level exceed the relative operational
limit, the necessary corrective measures are taeeisoon as possible. These measures can
include: decontamination of equipment, rooms’ flo@nd walls, removal of contaminated
concrete, installation of additional shielding eftie results are controlled by health physicists.
The limits of INPP compartments contamination fdfedlent zones are given in the Table 4-4
[72], [73].

Table 4-4 The Limits of INPP Compartments Contaminion for Different Zones

Controlled parameters 1] Il

Dose rate <12puSv/h 12 + 56uSv/h
Surface contamination < 4 Bg/cnf 4 + 40 Bg/cr
Aerosols 185 Bg/cth 185 + 1110 Bg/crh

In category Il areas, the working time is regulabgdthe Radiation Protection Department of
INPP. For example, foradose rate of 24Sv/h, the working time is limited to 50% (3 houo$)
the total effective working time. In the categoty drea, the working time is normal working
time.
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In case of leakages, the measures on localisatioelimination (if possible), prevention of

contamination spreading, preliminary decontamimatice carried out by operational personnel.
The further thorough decontamination and contarashastructures removal, down to the
radiological operational limits, can take placendcessary [74]. The most significant events
concerning concrete construction contaminationwhnidh took place at INPP are:

. The contamination of box 051A1 and adjacent coradesulting from leakage through the
refuelling machine drainage filter. The contamidlateyer of concrete floor under the PVC
sheets was removed over a surface areabtf nf. The contaminated concrete was
transferred to the radioactive waste storage facliuch event occurred several times.

. The contamination of floor in the box 012B1 resugtifrom leakages from low salt water
purification system pumps and damaged PVC shebltscdncrete floor under PVC sheets
was contaminated over a surface area more thannfOOThe contaminated layer of
concrete was removed; the plastic sheets wereceglay a stainless steel lining.

. The contamination of concrete structures of legktticompartments. All leak-tight
compartments of INPP have metal floor lining forllecting of equipment leakages.
Defects in the floor lining result into contamirmati of concrete structures in case of
leakages. It is impossible to carry out measuremienthese structures during exploitation,
but taking into account that dose rate from thecoete structures cooling ventilation
system ducts reached 0.3mSv/h, a significant canttion of the concrete under floor
lining has to be expected. Aforesaid is also troe Accident Localisation System
constructions and compartments of Primary Circuiifieation System.

The other possible source of building constructiomstamination consists of drainage pipelines,
which are installed inside the walls of buildings. case of leakage, the contamination of
surrounding concrete will occur.

It's important to note, that there is no databaseewents, connected with spilling of
contaminated liquids, at INPP. So, at presentprastically impossible to state what the residual
activity was after completion of the decontaminatieorks.

The above concerned contaminated areas will reguaareful radiological monitoring. Indeed,
the experience has shown, for example at GreifsWdlRP (Germany) that is now under
decommissioning, that significant concrete contatidm could occur over depths such as 15-20
cm under surface layer, and this despite of anreppagood condition of the soil protective
epoxy.

Leakages from the Spent Fuel Pools Walls

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

During operation period there were 14 cases of tshexl assemblies’ (SFA) drop. All these
assemblies were lifted later, and significant da@sagf some fuel elements were observed.
Because of lack of historical records, it is impblkes to ascertain quantity of other items
(additional absorbers, suspensions, power densityass, etc.) dropped into the spent fuel pools,
but such events took place repeatedly. Howeves; oné FA drop led to damages of the pool
liner.
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In May 1989, penetration of bottom of pool 236AXwced as a result of a fuel assembly drop.
Leakage flow was 3ih. The hole was pressurized by special rubbetteslas short time, and
the leakage was eliminated.

Currently, it is reasonable to assume, that wholeys concrete construction is contaminated.
Contamination of the Soils outside of the INPP Mairand Auxiliary Buildings

The dose rate of INPP site is regularly monitor8dme local contaminations were revealed
nearby transport gates and along waste transportatays. In most cases, contamination was
caused by very small particles blown down duringst@acontainers transportation and/or
unloading. In all cases contaminated soil was resdde the waste storage immediately after the
contamination was observed.

The most significant event occurred on 15/05/208Ja aesult of waste container drop during
transportation. Approximately 0.3*mwf solid waste spilled on a surface area of 30 Tine
decontamination by vacuum cleaners was carrieddotihg the evening of same day. Finally,
the road asphalt was removed over the depth ofrl@tgplaces, where decontamination was not
successful. The residual dose rate has not excéedebv/h [74]. This incident was classified
as level 1 on the INES scale.

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

Incident/Accident during the Fuel Handling Operations

There were no accidents except those mentionedeaboparagraph C). All dropped spent fuel
assemblies were lifted, but significant damagessaie fuel elements were observed and
therefore some quantity of fuel pellets fragmeiats lbe presented in the sludge on the spent fuel
pools bottom.

Long-term Accumulation of Contaminated Sludge ontothe Bottom and of Tanks and of
Large Reservoirs with Poor Circulation

Although no specific data are available at INPFhas to be expected, based on the experience
gained in other NPPs, that sludge deposits havenadated during the plant operation in these
low circulation zones (bottom of the spent fuel Ispof large tanks...). This sludge:

l. usually consists of corrosion products oxides;

II.  may exhibit significantly high specific activities;

[ll. are present in quantities that may significantlyyvaom plant to plant and in function of
the concerned areas (i.e. from < 100 kg up to s¢1€0 kg);

IV. will require specific tools and equipment for theamoval. Immersed pumps coupled to
filtering units operating under the water level tbe pools (or large tanks) have been
frequently used in western NPPs for this type qfiigption (see Chapter 9 of FDP).
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Impact of Operational Events on the Operator Exposte

Due to the lack of operational records by the tohthe events occurrence, a detailed analysis of
their impact on the decommissioning activities hasbeen possible.

However, the potential impact of these operatianeints on the operator exposure during the
future decommissioning activities is taken into aott in the preparation of the Data Base
Sheets (DBS) of each decommissioning activity gdee chapter 6 and Appendix 3 of ULDPO).

Indeed, for each decommissioning activity:

- Task 030 includes the establishment of the dosepmgpn the areas concerned by the
activity, in order to enable the preparation of &leARA analysis.

- Task 050 deals with the needed preparatory workisetamplemented as a result of the

above ALARA analysis.

Examples:

. decontamination of equipment (system), floors, syall

. installation of local (mobile) shielding (e.g. leagol sheets);

. installation of additional scaffoldings and/or dditian of structures to ease the
access and working conditions of the personnel,

. installation of handling devices, additional higigtisystems, local ventilation units

and airborne contamination confinement systems.
- Task 090 deals with the training of the personnebived in the activity:

. theoretical part including job description, revieM procedures and of ALARA
objectives, work organisation;

. practical part including use of tools, training orockups (when relevant), walk
down in the concerned areas with foremen, etc.

4.3.1.4 Spent Fuel Management after RFS of Unit 1 Includinghe Possible Recycling of
Some FA in Unit 2

INPP Unit 1 is to be shut down by 31 December 2@Q4his time Unit 2 will still be in normal
operation. Prior to starting the decommissioningrapons of the reactor, it is necessary to have
it unloaded. Any delay for the unloading operatiamild lead to the same delay for the reactor
availability for decommissioning. First task isunload the reactor and second — to unload decay
pools of Unit 1.

So, we can consider two stages after RFS of Unit 1:

. stage 1: unloading all FA from the reactor, pladimg the spent fuel pools or reuse part of
them in the reactor of Unit 2;

. stage 2: unloading all FA from the SF pools inte thterim spent fuel storage facility
(ISFSF).
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According to real filling of spent nuclear fuel psocapacity of the existing interim spent
nuclear fuel storage facility and operation forédas a new interim spent nuclear fuel storage
facility by the beginning of 2008, duration of stady can be determined as follows: from 1
January 2005 to 31 December 2008, stage 2 — frgmmiag of 2008 to 31 December 2012.

After the final shutdown of Unit 1 (31/12/2004),cait 1660 partially burnt FA will remain in the

core and approximately 1300 of them will show bumallowing for possible reuse in Unit 2.

By redirecting those FA into the core of Unit 2saving of 670 equivalent new FA could be
achieved and the required storage capacity of #he mmterim Spent Fuel Storage Facility
reduced accordingly. In order to minimize the risk&ked to fuel assemblies handling, the
partially burnt FA will be transferred from reacttr reactor without intermediate storage in
decay pools.

For Unit 2 if final shutdown is to occur on 31/1Q0®, the reactor will be free of fuel by the end
of 2010. The fuel decay pools of Unit 2 will bedref fuel by the end of 2015.

4.3.2 Operations and Storages Involving Hazardous Non-radactive Substances
Even after RFS, several operational activities ballcontinued, such as:

. Water demineralization, using sulphur acig$Ey) and sodium hydroxide (NaOH) for ion
exchange resins regeneration:
- Storage of HSQy,
- Storage of NaOH,;

. Emergency diesel-fired generators, tested eachimuiith diesel oil storage;

. Maintenance activities, using Lubricants.

Decontamination activities will need oxalic acid,(40,), permanganic acid (KMn{p and
nitric acid (HNQ). Sodium hydroxide (NaOH) will also be needed tfog neutralisation of the
acidic spent solutions prior to their conditioning.

4.3.3 Summary of Activities at the Origin of Significant Releases to the Environment

The different ULDPO activities and their relategngiicant releases are presented in the Table
4-5.

Table 4-5 U1DPO Significant Releases

Period Activities Significant releases

2005 - 2012 | Reactor Shutdown Radioactive:
« Decrease of atmospheric releases in a short period
of time (see details in section 6.3)

Non radioactive:

* Decrease of thermal releases
* Domestic and industrial wastes

* Releases due to HOB and SBP plants (indirect
effect, covered by B5 Project)

* Indirect effects due to additional fossil fuel
combustion in other areas of Lithuania, in order
to replace the INPP production, at least partly
(assessed in related EIA processes)

2008 Reactor Defuelling and transferRadioactive:
to pools e During period 2005-2012, no release of noble
gases, of ! and drastically reduced releases| of
Cl4
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2006 Beginning of resins, perlite and » Some increase of aerosols releases and fu[rther
sediments retrieval activities decrease of radionuclide content in the
discharged water (see details in section 6.3 [and
6.4, Tables 6.2 and 6.5, Figures 6-3 and 64),
proportional to the decrease of activity of fuel
assemblies

Non radioactive:

* Decrease of sanitary water releases (with |the
decrease of personnel) from INPP
* Decrease of the chemicals consumption |for
demineralised water production

* Domestic and industrial wastes

2006 — 2008| Transfer of Spent Fuel to Unit 2  seedimve

2009 In-line decontamination Radioactive:
activities * Production of radioactive waste, increase | of

aerosols releases (limited to 1.1¥10Bq),

Beginning of operational solid increase of radionuclide content in the discharged
waste retrieval and conditioning water (however limited to 1.0xI0 during
activities activities — see Figures 6-3 and 6-4, Tables 6[2.5

and 6.5.5.
e Other releases: discharge of about 0.065 tom of
neutralised salts in the lake.
2008 — 2012| Unloading pools to InterimRadioactive: during this period, further decreasé | o

Spent Fuel Storage Facility radionuclide content in the discharged water (Sgarg 6-4),
small increase of aerosols releases (limited to<1I0¥ Bq)

due to the retrieval and conditioning of operatiomaste

Non radioactive:
e Decrease of the chemicals consumption |for

demineralised water production
» Domestic and industrial wastes

Note:

Sections 6.3 and 6.4 include a detailed quantatbaessment of the discharged aerosols and of

the radionuclide content in the discharged watara gear-by-year basis.

During this period, some operations will remain afinthe same (water demineralisation,
maintenance activities, use and storage of hazardon-radioactive substances ...). They are at
the source of some intermittent releases or prepessibilities of accidental releases of

hazardous or polluting substances.

The resulting Impact Identification Matrix is presed on
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Table 4-6.
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Table 4-6 Impact ldentification Matrix for U1DPO Project (out of U1LDPO Scope
Projects, Covered by Their Own EIA Process, are iittalic)
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The Impact Identification Matrix, as shown in Table6, allows for the definition of the
significant potential impacts to be further invgated (see sections 6 and 7).

4.4 References

72. 30HANBHOCTH 3JaHUH, COOPYKEHUW W TIOMENICHUH, OTHOCAIIUXCS K 30HE CTPOroro
pexuma. [TTO>1-0516-1.

73. Wactpykuwms no paguanuonHoi 6ezonacHocty Ha MADC. I1TO>x-0512-2.

74. OrpaHudyeHHOE BO3JCUCTBHE Ha IUIOIIAJKE B pE3yJbTaTe MaJeHUs KOHTEiHepa C
pPaZMOAKTUBHBIMM OTXOJAMH CpeIHEH AaKTMBHOCTH BO BpeMs TPAHCIOPTHPOBKU B
xpanunuiie. Otyer o HeoOsryHOM coObITHH Ha MADC. ITTO0T-0345-185.
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5 Main Alternatives Considered and Discussion for theChoice
Made

5.1 Dismantling Alternatives and Choice Made

In accordance with worldwide practices, the follog/Dismantling strategies were envisaged for
INPP and developed in the INPP Preliminary Decorsimisng Plan (INPP-PDP) [75]:

. Immediate Dismantling;

. Deferred Dismantling (with four variants for the f&€aEnclosure - SE: successively
Restricted; Small; Extended and Maximum SE corredpm in turn to reactor core;
hermetic zone of the Accident Localization Systeeactor building A and all A, B, V, G
and D buildings);

. Entombment.

Aside these possibilities usually envisaged as dighmg alternatives, other alternatives,
such as the “no action” alternative (i.e. maintagnthe reactor in a state where it is shut
down but can be restarted as a power generatod) toebe proven feasible in terms of

technical, safety and environmental characteristiesr example, based on our knowledge,
the “no action” alternative has not been impleméntet. An essential criterion is safety,

under which the removal of fuel from the core ofitUhdeletes the risks associated with
nuclear power production in a RBMK reactor.

All above options were first assessed in the INP&ifinary Decommissioning Plan (INPP-
PDP).

In the next step of the Decommissioning preparatlbPP and its Decommissioning Project
Management Unit (DPMU) did not consider the Entorehtras a strategy valuable for further
investigation in the case of INPP decommissioning.

Main reasons were that:

a) entombment option for decommissioning of nucleael fiwycle facilities that are
contaminated with long lived nuclides, implies thedioactive materials will be kept inside
engineered structures for a very long period (~ @&4rs), whereas IAEA recommends not
to dispose of such waste in near surface facilities

b) a 200 years storage period before final dismanttogditioning and packaging of waste is
unlikely to be accepted in Lithuania either by theblic, the green organizations and the
Authorities; and makes it almost impossible to pedvolution of costs, technology and
Waste Acceptance Criteria (WAC).

To reach a final decision on the INPP dismantliicategy that encompasses the global
Lithuanian socio-economic situation, the Lithuanf@aonvernment complemented the technical
and financial elements presented in the aboveegyaselection support document with due
consideration on more general social, political aadnomic grounds.
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On the 28 of November 2002, in its decree No 1848, the Guwent of the Lithuanian

Republic stated that: “... in order to prevent thawhelong-term social, economical, financial
and environmental consequences... Decommissioningnafl of the State Enterprise Ignalina
NPP shall be planned and implemented in accordamitle the Immediate Dismantling

Strategy”.

This Strategy was further investigated and prepahedresult of this work being the INPP Final
Decommissioning Plan (FDP), issued in 2004 anctiaffiy approved on 12May 2004.

Hence, there is little or no room for the consitieraof alternatives in the present EIA as the
decision on the alternatives issue has be takeoialy. The whole process is also subject to
international political commitments and arrangeradat appropriate financial support

All we can discuss is the optimization of activitico be conducted under this Immediate
Dismantling Strategy. The optimization is led byesg environmental and costs considerations
based on the ALARA principle.

5.2 Optimization of Activities under the Immediate Dismantling Strategy
5.2.1 Fuel Management

Among the 1661 Fuel Assemblies, it is estimated #imout 300 have reached their normal
lifetime. They will be brought to the pool adjaceatthe Reactor Building then cut in two and
stored in another pool. Their destination is thaa Interim Spent Fuel Storage Facility (ISFSF -
B1 Project).

The other 1360 will be used in Unit 2. This is tigect of the B8 Project.

By doing so, the Fuel Assemblies of Unit 1 are ugedo their final lifetime. Hence, there is an
economy of new Fuel Assemblies for Unit 2. Thisars economy in the total amount of Fuel
Assemblies and a rational use of energy contaiméke Fuel Assemblies present on the site.

Otherwise, a large amount of still productive FAskemblies should have to be sent to the
ISFSF, which is difficult because it will not beady in time after Unit 1 final shutdown. It
would also be a waste of potential energy stilltaored in the Fuel Assemblies.

In summary, recycling of fuel assemblies in Unitc@mplies with both economic and
environmental impact minimisation objectives (bydueing overall number of spent fuel
assemblies to be interim stored and, later onodisg of into a deep geological repository).

The specific environmental impacts of these prastiare included in the assessment made in
Chapter 6. The safety issues are the object @fragp Safety Analysis Report (B1 SAR and B8
SAR).
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5.2.2 Waste Management
5.2.2.1 Radioactive Waste

The option of Immediate Dismantling is, in companwith Deferred Dismantling, at the source
of more activity to be dealt with. There is lesadifor the natural decay of radioactive materials
than in the Deferred Dismantling.

The Radioactive Waste Management is therefore dedigo as to minimize exposition to
workers and the environment.

Issues dealt with under this item are:
. the radioactive operational waste inventories, att@risation and classification;

. the production of the radioactive primary and selewoyi° waste associated to the different
activities performed during the Post-shutdown andfuBlling Phase, including the
retrieval and conditioning of part of the alreadtored radioactive waste, their
characterisation and classification;

. the radioactive waste management strategy including

- the practical means to be implemented to achieeentimimization of both the
decommissioning waste volume production and theditomed decommissioning
waste volumes to be disposed of,

- for the operational waste: the collection and sgafien of the to be produced waste,
the retrieval of the already accumulated liquidtselaste, the characterization of the
radioactive waste, the conditioning techniques, toaditioned waste volumes,
characterization and disposal routes,

- for the decommissioning waste: the collection, ¢gbgregation and characterization
of the raw waste in function of the activities come by the different
decommissioning phases/projects, the conditiorergriques, the conditioned waste
volumes and characterization, the disposal routes;

. the spent fuel issue;

the non radioactive hazardous waste inventoriemacherization and management.

Radioactive wastes inventories, activities and sil@sition are presented and discussed in
Chapter 6.

The important decontamination activity to be perfed in the frame of the present U1DPO,
namely the in-line decontamination of the MCC — P@&e section 5.2.3), is justified by the
significant reduction of the collective dose thaist operation allows. Nevertheless, that
operation will result in an increase of the wast&ume to be disposed of, mainly the volume of
the bituminized spent decontamination solution8%6 m?3) to be disposed of in Building 158.

45 Secondary waste is waste which is generated dhandling, treatment and disposal of waste.
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The liquid waste resulting of the present decomimmssg phase will be treated by the existing
facilities at the Plant, basically by evaporatiomd ahe resulting evaporator concentrates by
bituminization, i.e. allowing conditioned waste wle minimization.

In the frame of the present U1DPO, no significapiune of solid decommissioning waste will
be produced. That waste will be treated in the B8MMSF i.e. taking advantage of the volume
reduction factors of the main treatment processésao facility.

Spent IER, Perlite and Sediments stored in Tank4d 8801 and TW18B02 will be retrieved and
processed in the Cement Solidification Facility atid corresponding conditioned waste
packages will be stored in the Temporary StorageldByg associated to the Cement
Solidification Facility.

The waste being stored in the Buildings 155, 153/%7 and 157/1 will be retrieved,
radiologically characterized and treated and/okkpged in the new Solid Waste Management
and Storage Facility (Project B2/3/4).

The operational/decommissioning waste that willgseduced after hot start-up of SWMSF
(supposed to take place on 01.08.2008) would nainlyemore sent to Buildings 155, 155/1, 157
and 157/1 but transferred to SWMSF for treatmentddmning.

A total of 7143 Spent Sealed Sources will also dmovered. They will be separated from the
other types of waste at the sorting level. They gl packaged in appropriate durable containers
and stored in the SWMSF. At this stage, on basithefavailable information, three concrete
container (internal free volume = 4.3gontainer) should be able to accommodate the 7143
recovered SSS.

Uncertainties exist on the disposal acceptability, a future licensed landfill, of (part of)
operational waste. The base case considered indiisiment assumes that 80% of the
operational wastes come into consideration for fidradisposal. The remaining part (20 %) is
treated by incineration. Furthermore, a very snfi@ttion constituted by filters media with
relatively high activity content, is consideredbasng not acceptable for Near Surface Disposal.
They are compacted in drums, placed in containersinterim storage, waiting for further
processing that waste acceptance levels for gexbdisposal are made available.

For operational activities or for Post-shutdown dbefuelling Phase, the solid waste to be
produced after SWMSF hot start-up will be sentht®e 8WMSF without transit via one storage
compartment.

The main issues related to the Spent Fuel manadgetueng the period covered by U1DPO are
the removal of spent fuel from the core of Unitnddhe complete Defuelling of that Unit by the
end of 2012.

Therefore, two projects are being developed, nafdélgnd B8:

. B8 consists of the detailed design study, the egeig purchase and the needed
modifications completion at the power units in artteallow the transportation of partially
burnt nuclear Fuel Assemblies from Unit 1 to UnfbRre-use in the reactor of Unit 2.

. B1 consists of the Design and Construction of @aarim Storage Facility for RBMK Spent
Nuclear Assemblies for INPP Units 1 and 2, for a@qukof not less than 50 years, on a
land owned by INPP, just outside the controllecharelNPP.
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5.2.2.2 Non-radioactive Waste

For what concernaon-radioactive waste INPP’s waste management activities are performed
in accordance with “Non-radioactive waste managemeranual’, code PTOed-0412-1,
developed in line with the requirements of “Wastanagement rules”. The objective of works
performance is the protection of environment, therdase of quantity of waste to be disposed of
and safe waste storage.

Most of the types of hazardous waste produced BiPIMre delivered to external companies
performing its management. These companies haveiggon for such activities and are
registered in the State Register.

It is expected that the kinds of non-radioactivedrdous waste to be produced during the
decommissioning should be comparable to those pextiduring the normal operation of the
Plant. Nevertheless, further investigation will beeeded at the beginning of the
Decommissioning Project to assess this issue.

Different options are available for the processfithe spent oils:

a) removal and conditioning by external companiessiralaeady performed with operational
waste (for the not contaminated oils);

b) incineration in the facility to be supplied undee tSWMSF (B2/B3/B4 project);

c) combination of a) and b).

5.2.3 Decontamination

5.2.3.1 Criteria and Goals

The option of Immediate Dismantling is, in companwith Deferred Dismantling, at the source
of more activity to be dealt with.

The methodology followed, based on the FDP and espbent results of the radiological
characterisation of INPP systems and equipmeas fsllows:

. Identify systems to be decontaminated during treoaenissioning of INPP, in the frame
of the Decommissioning project U1DPO;

. Select the most appropriate decontamination presessd tools in function of pre-
established sets of criteria;

. Identify the auxiliary systems needed to carrytbetactivities;
. Address the work preparation and execution org#oisal aspect;

. Address the waste management issues.

The decontamination associated to circuits/equignoan be conducted either “in-line”, when
the decontamination solutions are circulated inglde circuits to be decontaminated, or as
“batch”, when the dismantled equipment/components decontaminated in an external
installation.
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In-line decontamination: After the circuit is istdd, it is decontaminated by an in-line soft
process, i.e. by circulating the solution in thecwit to be decontaminated. The objective is to
reduce the dose rate by a factor >10 (typical Deooimation Factors - DF > 10-20). The

residual surface contamination is, however, suett the unconditional free release levels are
largely exceeded. But, pending upon the initiafeszg contamination levels, the residual activity
may comply with the landfill disposal criteria (seeample hereafter).

In the frame of U1DPO, the decontamination actgitaire considered to enable:

. The modification, when needed, of the circuits thdlt be kept in operation after the RFS
during the defuelling phase of the unit;

. The maintenance/repair works of the circuits, kemtperation after the RFS;

. The future dismantling of the circuits, which aret tonger needed neither for safety nor
for operational purposes.

The decontamination operations require manpowelrarestments, generate wastes that need to
be treated, conditioned and disposed of, and incadielogical exposures.

Aside to technical criteria used for the choiceSgstems to be decontaminated in-line, there are
goals to be achieved by these activities:

. Reduce the ambientdose rates (and, as result, the individual antciote doses) in the
rooms and areas to be accessed by the personneblvedv in the
decommissioning/dismantling task and to warrant@ance with the ALARA objectives;

. Minimise the risks of surface (i.e. transferabl@ntamination spreading during the
dismantling activities;

. Minimise the radiological source terms in case mdéidents or accidents during the
decommissioning operations;

. Minimise the overall volume of conditioned decomsiising waste to be disposed of in
near-surface repositories and to maximise the giemnbf structures and equipment that
may be free released;

. Possibly “de-categorise” radioactive waste allowitg) disposal in a Licensed Landfill
(near-surface repository for very low level wasther than in a near-surface repository
designed for low and intermediate radioactive lavaste.

To avoid restrictions imposed by the future operatof the system on the decontamination
process selection (and, as a consequence, on ttuntdmination efficiency), the in-line

decontamination will be executed after the systeithbe taken out of operation. So, systems
coming into consideration for in-line decontamioatimust belong to the class lli(d), in

accordance with the classification principles diesdt in Chapter 7 of FDP.
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5.2.3.2 Systems Selection

The system analysis, performed in the frame of@bBeommissioning SAR preparation, shows
that all major turbine systems like Main Condensatd Feed Water System (MCFW), Live
Steam Line System (LSL), Steam Withdrawal and Ho8seply Steam (SWHSS) will be

available for dismantling after RFS. Also, afteactor defuelling, the MCC, PCS, CPS cooling
circuit and refuelling machine can be object ofiime decontamination.

The systems to be in-line decontaminated during Ullefuelling Phase are:

- The MCC and PCS;
- The PM (Defuelling-Refuelling Machine).

According to the cost-benefit analysis made intim¢ 1 Decommissioning Project Studies, the
in-line decontamination operations of the turbirystams and the CPS are not economically
justified (see U1DPO chapter 5).

5.2.3.3 Process Selection

The chemical environment and the materials of IMREN circuits are comparable to those of a
BWR. The oxide layers built up at the surface @& @guipment inner surfaces, and containing
the deposited radionuclides, exhibit similar projsrin both the BWR and RBMK plants.
Therefore, the CORD (Siemens) process has beectesleas this latter has been proven to be
extremely efficient (DF >> 20) during decontaminas carried out in several European, US and
Japanese BWRs for both routine operations and dedssioning purposes. This process
involves a chemical oxidation by KMn@0.5 g/l) in an acidic environment (pH~1.0) folloave
by a dissolution step with oxalic acid (10 g/l).eTtiecontamination is carried out at ~ 90 °C.
Then, the spent decontamination solution is prazksBy the existing evaporators. The
evaporator concentrates are bituminised by thetiegsnstallations.

5.2.4 Radiological Environmental Impact of Unit 2 during Unit 1 Defuelling Phase

A preliminary assessment of Unit 2 radiological ieowmental impact during Unit 1 defuelling
phase is given in sections 6.3.2.2-E) and 6.4.3.

5.3 References

75. INPP Preliminary Decommissioning Plan — NIS/ISGN/SKBHARE Project 4.08/94.
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6  Radiological Environmental Impact

6.1 Introduction — Scope
This Chapter addresses the following issues:

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

b) the short and long teffhradiation protection of the public;

c) the measures implemented to minimize the radiobdgmpact for the critical members of
the public and for the plant personnel during ndrekeconmmissioning activities and
anticipated fault conditions;

d) the exposure of the plant personnel;

e) the methodology implemented to address the absuess

6.2 Methodology: Key Environmental Radiation Protection Criteria -
Radiological Impact Assessment Methods

6.2.1 Environmental Radiation Protection Criteria

The basic ALARA principles governing the routineeogtion remain applicable during the
different phases of the plant decommissioning. Ti®ns, among others, that, on a short term
basis:

a) the operational and maximum allowable dischargdédimf liquid and gaseous radioactive
waste may not be exceeded,;

b) the maximum allowable dose to the critical memloéithe public, resulting from all liquid
and atmospheric discharges of all INPP installationay not exceed the limit dose of 0.2
mSv/y above the background.

On a medium term basis, the radiation exposurehefpublic must be ensured as far as the
interim storage of spent fuel is concerned. Thigeaswill be covered in the EIA of associated
project for ISFSF.

On a long term basis, the radiation exposure ofdtitical members of the public shall be
warranted by limiting the critical nuclides activitnventory in the conditioned solid waste
disposed of into the future near-surface reposisiig(s). For the waste storage facilities which
will remain on the site after INPP decommissionaagnpletion (landfill disposal site, upgraded
bitumenised waste storage vaults), the criticallides inventories must be limited to a level
warranting that the critical individual exposureedmot exceed the current allowable limit (0.2
mSvl/y, taking into account the releases from dlilitees remaining on the INPP site).

% Short term: during active decommissioning, i.estegns operation, modification and isolation aftee RFS,
decontamination and dismantling of equipment, déioaolof buildings, treatment of waste.
Long term: when active decommissioning is finiseed when all radioactive waste are safely storedisprosed of.
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6.2.2 Radiological Impact Assessment Methodology

The assessment of the effective dose to the dritieanbers of the public implies:

a)

b)

The critical nuclides that have am minor contribatito the global dose (ex. PeNi

the assessment of the radiological source termghie released activities via the liquid and
gaseous waste discharges, including the routinetgsured nuclides (&4 Cd°, Mn>*
Cs*and C$*) and the critical nuclides (long liveRty emitters and TRU nuclides). The
releases of these latter will be assessed on thie batheir appropriate Scaling Factors
(SF) and of their physical-chemical behavior inWeeste processing installations;

the assessment of the resulting effective doskd critical members of the public, due to
the direct and indirect exposure pathways. For thigrpose, the methodology
recommended by [76] will be implemented.

59 £(i63
) NI )

Nb**, Tc*) are neglected by the LAND-42 that does not ingiesssociated dose-contamination
conversion factors (Sv/Bq). For the sake of ULDFEABR/DEIAR, thse factors ar estimated
following the approach described in section 6.8ingj on in [77] and [78].

These assessments, prepared for ULDPO, are présemta@liscussed hereafter.

6.3 Radionuclide Content in Waters Surrounding INPP

6.3.1 Radionuclide Content in INPP Wastewater and Surrouding Waters

y-emitters — nuclide$*’Cs, ®°Co, **Mn and beta emitters - nuclid& and®’Sr prevail in INPP
wastewater from the man-caused radionuclides.

The total y nuclide discharge diagram presented in Figure iBu$trates the dynamics of
variation of discharges into the Lake Drukshiaiidgi985-2005.
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Figure 6-2  Totaly Nuclide Discharges into the Lake Drukshiai during®85-2005
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Nuclide content in discharges to the Lake Drukstiiaing 1992-2005 is presented in Table 6-1.
As it could be seen, the total radionuclide disgkanto the Lake Drukshiai decreases starting
from the year 2001. In 200bnuclide discharges into the Lake Drukshiai wereditioned by
13cs and ®°Co in discharges from the INPP industrial rain smge, their specific
concentrations almost reached recording limits,ragdmately 0.001 Bg/l. The discharged
tritium amount exceeds by some orders of magnitudeunts of other radionuclides discharged
into the Lake Drukshiai during 2005 and it amoutus3.24-18 MBq. The average tritium
concentration in the outlet channel by deductingceatration in the inlet channel was 0.03 Bg/l,
PLK-1 — 24.8 Bg/l, PLK-3 — 40.5 Bqg/l. Plutonium tepes in the water of inlet and outlet
channels were not detected.
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Table 6-1 Nuclide Content in Discharges to Lake Drkshiai during 1992-2005
Vears Radionuclide activity, 1¢ Bq

137CS 134CS 54Mn 58C0 GOCO 59Fe 51Cr 95Zr 95Nb 131| l40|_a Viso

1992 2620 7,80 5650 354 8110 798 659 804 1740 407 21100
1993 707 122 424 4,40 1530 23,3 12,2 10,0 3,00 @ 2830
1994 2650 5,60 1120 0,40 2630 9,6 74,0 438 5,20 163 0,40 7090
1995 6490 2720 1110 655 3940 66,6 143 65,5 38,1 911 O 16100
1996 1570 4,10 607 0 299 0 0 0 0 0 2480
1997 4510 1,90 22,6 2,60 606 35,9 62,2 714 87,3 0 O 5400
1998 2160 0 0 0 170 0 0 0 0 0 2330
1999 933 0 47,9 0 89,1 3,70 0 0 0 0 1070
2000 45,5 0 0,30 0 39,9 0 0 0 0 0 85,7
2001 512 1,20 67,6 15,4 424 92,1 79,9 83,8 129 Q 1400
2002 1190 0 0,40 0 8,10 0 0 0 0 0 1190
2003 386 0,20 2,40 0,40 0,90 1,90 0,90 0,40 0,70 0 O 394
2004 245 0 0,60 0 17,9 0 0 0,20 0,3( 0 264
2005 21,4 0 0,09 0 10,7 0 0 0 0 0 32,1

The average radionuclide concentrations in INPReggaineasured during the year 2005 are presenféabile 6-2. Radionuclide concentrations are just a
little more significant in waters from householdveeage and industrial waste ground trench. Tritmeasurement results attract the greatest attention.
Tritium concentration in the industrial waste grdurench exceeds the concentration in Lake Druk$lyighree orders of magnitude.
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Table 6-2

Average Radionuclide Concentration in INP Waters during the Year 2005

Radionuclide activity in water, Bqg/l

Sampling place Total
Ping p Bics 5Mn %8Co %co Fe %7r ®Nb Dgy 3H Wi3thout
H*
Point No1, L.Drukshidi 0 0 0 0 0 0 0 9,37-10 4,9 9,37-10
Point No 2, L.Drukshiai 0 0 0 0 0 0 0 1,01-10 6,0 1,01-18
Point No 3, L.Drukshiai 0 0 0 0 0 0 0 9,31-10 5,4 9,31-10
Point No 4, L.Drukshiai9,59-10° 0 0 1,03-16 0 0 0 7,65-19 4,1 2,75-10
Point No6, L.Drukshiai 0 0 0 0 0 0 0 9,54-10 4,9 9,54-10
Household sewerage | o 17 | 48616 | 3,81.16 | 1,681F | 1,821G | 551.10 | 2,22.1F | 1,83.1G 18 | 3,99-18
before treatment plant
Household sewerage ; 7, 1 0 0 1,74-19 0 0 0 1,96-18 | 27 | 4,87:18
after treatment plant
S'tseeweurzzréo'd 33310 | 1,431¢ | 1,19-1¢ | 6,55:1¢ | 7,57-1G | 2,44.1G | 8,47-1G | 2,23.1G 22 | 13510
Drainage of building 0 0 0 0 0 0 4.59.10 18 4.59.16
120/1
Dra'”a?l‘z(;’/‘;b“"d'”g 1,26.10° | 3,33.1¢ 0 0 0 0 0 50210 | 39 | 6,61.18
'”d“St”at‘:;iﬁ@m“”C 2.20-1C° 0 7.83.1d¢ | 1,051F 0 0 0 42818 | 9300 | 1.78-18

* - Total concentration is presented withGHt, as contribution of other radionuclides to thaletater activity is impossible to be assessedtdugtium

concentration in the background.
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Data on the presence of tritium in INPP watersmpi998-2005 are provided in Table 6-3. The
provided measurement results indicated that acatioal of tritium in Lake Drukshiai is via
IRS-1, IRS-3 and household sewerage channels. Vidrage tritium concentrations in the outlet,
inlet channels and zero background points remaithatsame level and practically do not
changes since 1998. In total, as based on the matise estimation model 3.2-¥®Bq of
tritium was discharged into Lake Drukshiai durihg tyear 2005 (considering water flow rates).

Table 6-3 Average Annual Tritium Concentrations inWaters of the INPP Region and

Site, Bg/I
Sampling place 1998 1999 2000 2001 2002 2003 2004 0052
Inlet channel 4,9 5,9 6,0 4,7 5,5 4,0 7,5 6,0
Outlet channel 3,3 55 6,1 6,0 6,9 4,5 7,6 6,0
IRS-1 14 24 25 25 30 22 22 25
IRS-3 19 24 31 25 24 12 12 41
Household sewerage
before treatment plant 22 18 33 25 45 18 11 18
Drainage of building
120/2 12 43 30 44 66 47 35 39
Drainage of building
120/1 31 18 40 21 34 61 30 18
Site household sewerage 25 28 30 27 - 37 19 22
Household sewerage after
treatment plant 16 42 21 20 31 19 24 27
Zero background points,
lake Drukshiai - 5,2 4.9 7,3 55 6,3 4,1 51
industrial waste gro“”‘f 46 310 | 1200| 3300 6800 8200  980p  93Q0

The results obtained during 1998-2005 indicate tthattritium concentration in the trench water
considerably increases during spring months. InilAp®99 the concentration increased in
average by 200 Bg/l, in May 2000 - by 800 Bg/IMay 2001 — by 1500 Bg/I, in May 2002 — by
3500 Bg/l. Starting since 2003 the significant @age of the tritium concentration in the
industrial waste ground trench was not observedrrédtly (during 2006) the tritium
concentration in the industrial waste ground treremnains within the level of 9.3-1Bq/l. In
order to estimate the probable consequences aintritoncentration increase in the ground
waters, the likely effective dose due to tritiunrgral absorption (with food) by the human body
was conservatively estimated. In compliance with plablication of the European Commission
“Methodology for assessing the radiological conseges of routine releases of radionuclides to
the environment” (Table 5.3) the grown-up personuatly drinks 600 | in average. In case of
the tritium concentration of 9.3-1®q/l, the annual trittum access to the human badyld
constitute 5.58-0Bq. The annual tritium effective dose for the pagion using the water from
the indicated bores as the only source for drinkirigch is estimated on the basis of ,Main
Radiation Protection MeasurEN 73:2001“ would not exceed 1(®v.

In order to monitor the radionuclide access togiwind water, 50 boreholes are arranged within
the territory of INPP site of 10 to 30 meters depBamma-spectrometric and radiometric
measurements (performed in 2005) of the radionectidncentrations in water of the survey
boreholes indicated that mainly natural radionueffK with the concentration less than 1 Bg/l
is present in the water of boreholes. The meastadibnuclide concentrations 61'Cs, ®Co,
>Mn, ®Nb, °°Sr and®H in boreholes are presented in Table 6-4.
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Table 6-4 Radionuclide Concentrations Measured in \&ter of Boreholes Arranged
within the INPP Site during 2005
Borehole No - - Radionléglide concerglttsration, Bq/I - .
Cs Mn Co Nb Sr H
29201 0 0 0 5,0-10 380
29202 0 0 1,5-1d 0 4,7-1¢ 15
29205 0 0 1,9-16 0 4,5-1¢ 460
29206 0 0 0 0 2,0-10 5,2
29208 0 0 0 0 1,3-10 31
29210 0 0 0 0 3,4-10 5,8
29214 0 0 0 0 4,5.10 1,6
29216 9,5-10 0 0 0 0 64
29217 0 0 1,7-1d 0 2,5-1C0 110
29218 1,3-19 0 5,310 0 3,810 12
29219 0 0 1,1-16 0 0 47
29222 0 0 2,7-19 0 1,6-1C0 2,1
29223 4,1-18 0 5,6-10 0 1,8-1C 19
29522 1,0-18 0 8,3.-10° 0 0 0,9
29523 0 0 0 0 6,1-10 2,7
29524 0 0 0 0 1,1-10 62
29525 3,3-18 0 2,110 0 2,210 290
29526 1,5-18 0 0 0 4,419 4,7
29527 0 0 0 0 1,9-10 8,8
29528 0 0 0 0 1,3-10 9,7
29529 0 0 0 0 7,3-10 5,6
29530 0 0 0 0 0 6,6
29531 0 0 4,8-10 0 1,8-1C0 5,2
29532 0 0 0 0 0 13
29533 0 0 3,6-10 0 2,210 90
29534 0 0 6,3-10 0 1,4-1C0 4,7
29535 0 0 9,2-16 0 0 4100
29536 0 0 1,3 0 2,7-T0 3100
29537 0 0 4,9-10 0 0 130
29538 0 0 8,2-10 0 0 16
29539 4,119 0 1,1-1C¢ 0 6,1-1C 62
29540 8,5-10 0 1,7-10 0 3,810 401
29541 5,9-10 0 3,810 0 4,9-1¢ 2400
29542 0 0 3,5-10 0 1,1-1C 44
29543 0 0 4,0-10 0 5,5-10" 2,3
29544 6,1-10 0 0 0 1,7-19 20
29545 0 0 0 0 0 6,1
29546 0 0 0 0 4,3-10 5,4
29547 5,7-10 0 0 0 2,1-18 5,8
29548 0 0 0 0 6,2-10 7,6
29549 6,5-10 0 0 0 8,8-10 6,8
29550 0 0 0 0 6,8-10 5,7
29551 3,3-10 0 2,010 0 5,7-10" 5,7
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Borehole No . o Radionléglide concer;gration, Bq/I . .
Cs Mn Co Nb Sr H
29552 3,8-:10-4 0 0 0 1,9-10-3 6,7
29553 0 0 0 0 7,9-10-4 47
29554 8,8:10-4 0 0 0 8,1-10-4 13
29555 0 0 0 0 2,3-10-3 5,6
29556 0 0 0 0 2,9-10-3 3,4
29557 0 0 1,1-10-3 0 7,9-10-4 2,8
29558 1,6-10-3 0 0 0 6,5-10-3 4,2

Gamma nuclides an®Sr concentrations do not exceed the background ledaes; similar

concentrations were measured in earlier years. Sign@ficant tritium specific concentration
fluctuations in boreholes are observed. Multi-anritiaum concentration fluctuation results in
survey boreholes are provided in Table 6-5.

Table 6-5 Tritium Concentration in Water of the Site Survey Boreholes during 1998-
2005
Borehole Average values, Bq/l
No 95-96 | 1997| 1998 1999 2000 2001 2002 2003 2004 2005

29201 980 700 360 620 180 3,1 550 200 120 380
29202 - - - - 10 3,1 43 53 8,9 15
29205 - - - - - - 19 53 83 460
29206 - - - - - - 28 16 51 52
29208 - - - - - - 35 35 45 31
29210 - - - - - - 3,7 14 36 5,8
29214 - - - - - - 2,1 0,8 8,8 1,6
29216 25 1,5 2,1 1,5 4,5 3,7 - 40 95 64
29217 - - - - - - 290 250 230 110
29218 - - - - - - 28 3 19 12
29219 - - - - - - 95 28 46 47
29222 4,1 3,8 0,9 2,1 1,7 6,8 59 1,5 3,9 2,1
29223 46 74 250 520 16 - 124 28 14 19
29522 22 1,8 2,5 40 340 - 4,8 nv* 0,4 0,9
29523 12 2,1 0,9 1,3 2,5 3,1 11 4,9 0,9 2,
29524 430 - - - - - 59 88 79 62
29525 5,3 - - - - - 18 260 190 290
29526 14 - - - - - 10 3,9 5,2 4,7
29527 28 - - - - - 17 35 14 8,8
29528 27 - - - - - 24 10 10 10
29529 11 2,5 3,7 6,5 7,7 17 10 62 38 5,6
29530 34 6,1 51 5,9 6,2 16 4,2 4,1 14 6,6
29531 75 18 11 14 11 - - 3,3 8,8 5,2
29532 13 1,4 - - - - 7,2 5,2 8,2 13
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Borehole Average values, Bg/l
No 95-96 | 1997| 1998 1999 2000 2001 2002 2003 2004 2005

29533 - - - - - - 42 48 10 90
29534 - - - - - - 12 5,2 2,3 4,7
29535 - - - - - - 530 170 | 2300 4100
29536 24 4,6 50 14 120 230 23( 3300 1000 3100
29537 17 1,3 1,2 4,3 4,8 7,9 22 199 94 130
29538 31 9,3 4,1 25 14 6,4 26 19 36 16
29539 17 - 0,6 3,2 6,2 8,4 - nv 280 62
29540 2300 | 870 330 450 650 51( 670 43 580 400
29541 - - - - - - 3900| 3700/ 3800 2400
29542 880 3,8 3,0 6,3 13 10 1000 nv 38D 44
29543 54 0,7 - - 0,7 1,8 - 16 31 2,3
29544 0,2 - 0,2 - 1,7 3,6 58 11 26 20
29545 15 0,0 1,5 1,6 1,2 1,4 6,0 8,( 2,8 6,1
29546 - - - - - - nv 7,8 14 54
29547 - - - - - - 51 4,8 8,9 5,8
29548 - - - - - - 8,0 8,8 7,1 7,6
29549 - - - - - - nv 6,7 4,3 6,8
29550 - - - - - - nv 4,1 9,1 57
29551 - - - - - - nv nv 5,7 5,7
29552 - - - - - - 4,3 9,2 4,4 6,7
29553 - - - - - - 40 27 18 47
29554 - - - - - - - 1,7 2,6 13
29555 - - - - - - 1,3 3,5 15 5,6
29556 - - - - - - 59 4,4 3,6 3,4
29557 - - - - - - 1,6 2,7 - 2,8
29558 12 0,3 0,6 0,8 2,2 0,5 4,3 0,d 0,4 4,2

* - nv- no water.

The greatest tritium concentration is detected oreboles N029541, 29535, 29536. The
borehole No 29541 is close to the industrial wagtaind trench, boreholes 29535, 29536 are
approximately 150 m to the south-east from it. Timebable cause of tritium concentration
increase in these boreholes is the increasedntritancentration in the water of the industrial
waste ground perimeter channel. In order to eséinthé probable consequences of tritium
concentration increase in the ground waters, tkelylieffective dose due to tritium peroral
absorption (with food) by the human body was coreterely estimated. In case of the tritium
concentration of 4100 Bg/l, the annual tritium ascdo the human body would constitute
2.46-16 Bqg. The annual tritium effective dose for the pagion using the water from the
indicated bores as the only source for drinking awhis estimated on the basis of ,Main
Radiation Protection MeasurédN 73:2001“ would not exceed 44u3v. It should be noted that
due to excess of the tritium volume activity esti®#d in the Lithuanian Hygiene Standard HN
24:2003 ,Requirements for Safety and Quality ofdbt# Water” which is equal to 100 Bq/l, it
is prohibited to use underground water from adjageaf boreholes 29201, 29205, 29217,
29525, 29535, 29536, 29537, 29540, 29541 as povedtier and hot water used for household
purposes (except the case when legal entities hysigal bodies provide themselves with water

Al1.4/ED/B4/0006 Page 159 of 319
Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report INPP — DS

individually, when the daily intake of water doest exceed 10 fhor less than 50 people are
provided with water and the received water is rsgtdufor economic — commercial activity).

6.4 Radionuclide Content in the Discharged Gaseous Effénts during
U1DPO Activities and Environmental Impacts

6.4.1 Origin of the Radionuclide Content in the Dischargd Gaseous Effluents during
INPP Unit 1 Defuelling Phase.

During the defuelling phase of Unit 1 (period 200EL2), the releases of radioactive gaseous
waste into the environment originate from:

(&) the modification and isolation of the systems kagttkept in operation after the RFS;

(b) the post-shutdown operation of the systems kepbperation after the RFS, including
periodic testing, maintenance and repair activities

(c) the defuelling operation of Unit 1 reactor and bé tspent fuel storage pools and the
transfer of the low burnup fuel assemblies fromtUnito Unit 2, for for re-use in the
reactor of this latter unit;

(d) the startup of the retrieval and conditioning ati#eé of the on-site accumulated
operational waste :

- the spent ion-exchange resins, perlite and sedsnent
- the miscellaneous types of solid waste;

(e) the processing of Unit 1 radionuclides producednduthe defuelling phase;

() specific activities to be carried out during théuddling phase not covered by items (a) to
(e), such as the drain down of some circuits araktrof all, the in-line decontamination of
the primary circuit and of its associated purificat circuit (MCC+PCS), of the
refueling/defuelling machine.

In the frame of Project ULDPO, there are no distirantactivities and therefore neither

production nor releases of radionuclides from tredivities.

As shown in the following sections, the releasethatmosphere predicted to occur during the
defuelling phase of Unit 1 exhibit some significdifferences by comparison to those prevailing
during the routine operation:

the nature, i.e. the type of released nuclidesthadiverage values of the releases, as well
as the origin of the release points;

- the contribution of the different activities to tlyobal effective dose. During Unit 1
defuelling phase, this latter will largely be gaved by the releases from activities (d), (e)
and (f).

Remark:

The design of B2/3/4 facilities has not been finadi yet. However, the technical information
found in the Technical Specification for the praamuent of the B2/3/4 facilities and in the
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received bids, together with the operation expegeof similar installations (e.g. incinerator) in
other countries, enable to make predictive assa#snoé the releases. More details can be found
in the DBS and associated deliverables pertainmthe B2/3/4 facilities operation in chapter 6
of U1DPO.

6.4.2 Assessment of the Radionuclide Content in the Disalged Gaseous Effluents during
INPP Unit 1 Defuelling Phase

6.4.2.1 Radionuclide Content in the Discharged Gaseous Effents during INPP Routine
Operation — Public Exposure

During normal operation of INPP, the yearly relsaskthe noble gases>1, aerosols and their
respective contribution to the yearly effective elasf the public members are typically as
follows [92]:

Table 6-6 Yearly Atmospheric Releases and Public esure during INPP Normal
Operation — Average Values for Period 1999 - 2003
: Releases Effective dose from (mSv/y)
Nuclide :
(Bg/y — 2 Units) INPP Unit 1

Noble gases 7.9*10° 4.8*10° 2.4*10°
1131 2.3*10° 1.3*10* 7.0*10°
Aerosols — 1.1*10° 3.6*10° ") 1.8+10°0)
Cc** excluded
c* 1.3*10" 5.6*10° 3.0*10°
H® 2.4*10" 4.4%10° 2.0*10°
Total 2.7*10° 1.4*10"

In the above table, the releases of noble gad¥sarid aerosols are actual average values for
period 1999 - 2003, while the releases of énd H are predicted values taken from [83] (i.e.
these nuclides are not routinely measured in thehdirged gaseous effluents).

© Among which C¥" = 40 % and CU = 45 % of the corresponding effective dose.
Practically 99 % of the public exposure result frihra emissions via the main stack (H=150 m).

Remark: &4 Atmospheric Discharges

Table 6-1 shows that the annual effective doseltiegufrom the predicted ¥ atmospheric
discharges exceeds that of all the other aerosolamounts to some 20 %, i.e. a non-negligible
value, of the total effective dose resulting frolinttee atmospheric discharges (noble gase$™+ |

+ aerosols (& excluded) + ¢ + H® ). As the predicted values [83] usually involversn
conservatism a specific measurement programmeeotthatmospheric discharges during the
remaining operation years of Unit 2 could be impated. Actual measured data would then
enable a more accurate assessment of the effeldsesto the critical members of the public (a-
posteriori re-calculation of the public radiolodiexposure).

6.4.2.2 Radionuclide Content in the Discharged Gaseous Etfents during Unit 1
Defuelling Phase — Public Exposure

By comparison with the INPP routine operation, thest-shutdown releases exhibit the
following differences:
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A)

B)

absence of noble gases emissions soon after the RFS

absence of short lived iodine nuclide${I1**9;

drastic reduction of the yearly’tdnd C* releases after the RFS (see hereafter);
progressive modification of the aerosols releasetspm i.e. further reduction of the short
half-life nuclides (Mi*, Fe®, Ca®, Fe®, Cs3*...) contribution to the global effective dose
(this contribution being already low during plamesation);

increase of the alpha) activity, especially during the period correspioigdto the in-line
decontamination;

modification of the different stacks releases dbation to the public effective dose after
the RFS:

. the releases via the main stack will significarttgp;
. the releases via the intermediate height stacksuasd 75 m for the cementation
and B2/3/4 facilities) will increase mainly due ttte management of the retrieved

operational wastes;

. the releases at low elevation (assumed 10 m fosdhd operational waste retrieval
activities and the landfill site activities) wilhicrease.

Assessment of the aerosols releases and of thidlic exposure

The aerosols releases were assessed by applicdtittre decommissioning DBS (Data
Base Sheets) production software for each actoatyied out during the defuelling phase
of Unit 1 (see chapter 6 and Appendix 3 of ULDPO @5]).

For the whole defuelling period of Unit 1, the ghblaerosols releases amount to some
6.0x13° Bg. The histogram of the aerosols releases toath®sphere (see Figure 6-3)
shows that the monthly and yearly releases vafynntion of the considered period:

- from January 2005 to end 2008, the monthly release®f about 290 MBg/month,
i.e. 14 GBq for the considered period. These releassult from the post-shutdown
operation of the systems kept in operation, from filel handling operations and
from the operation of the resins, perlite and sedlits conditioning facilities;

- from January 2009 to December 2012, the monthlgamads increase to about 0.96
GBg/month, leading to a global release of 46 GBqtfe considered period. In
addition to the above mentioned activities, thigqukis characterised by the startup
of the B2/3/4 facility (in 2009) and by some spiec#ctivities such as the in-line
decontamination of the MCC (first quarter of 2009).

Methodology for assessment of public radiologi¢@&xposure

The annual effective dose to the members of théigisgiven by:
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C)

Dt=)Di = ) Reo™j*K* ;sapu * Dy, ppi ¥ 10° +
i j i

z RCs,l37,j *K* ZSFFPi,j * D, rri* 10° (1)
i

FPi
D = total effective dose for the considered yearmS
Di = nuclide i effective dose for the considered y@aBv/y)

Reo’j , Res™j = atmospheric releases of €and C$*’ (source terms) associated to
nuclide vector j (spectrum j) during the consideyedr (Bg/y) — see examples in section
6.11.

K = multiplicative factor taking into account theemage release height for the calculation
of the effective dose (see hereafter).

SFapij(t) = spectrum j activation product i scaling factinked to C8% during the
considered year
(the activation products taken into account aré; In**, Fe°, CA°, Ni*°, Ni®® and NB*

SHpij(t) = spectrum j fission product i scaling factinked to C$*") during the considered
year

(the fission products taken into account aré® Sic™, 1*2° Cg34 cd¥, pu®, P, P
PU*, Am**t and Cm*d.

The values of Sf;; and Skpi; by the time of the RFS and their evolution withetiafter
the RFS are given in [86] — see also hereafter &alil-2 and 6-3.

Diapi, Dippi = atmospheric release dose -—contamination comrerdiactor for
activation/fission product i (Sv/Bq) — see LAND-2001

This regulatory normative document is supportegdnyeral references, among which [94]
introducing the mathematical models used to agbesbehaviour of the released nuclides
in the miscellaneous components of the trophic rchKiey parameters values used to
calculate the dose-contamination conversion factorsluding the critical individual
habits, are given in section 6.9 hereafter.

Remark: for F&°, Ni*°, Ni*3, NB*, TJ°, P8 PU/* and Am241, LAND-42 does not
mention the dose-contamination conversion factat those nuclides, the conversion
factors were derived from ICRP-72 data correspogdin the adult and are given in
section 6.8.

For the considered year, the releases of nuckde given by:
Ri= Z Reo®; * SFAPi,j(t) for activation product i (Bgly)
j
Ri=>" Recs™j* Sk for fission product i (Ba/y)
j
Information pertaining to the source term assessmoemifferent activities can be found in

section 6.11.

Results of radionuclides releases and public raalogical exposure assessment
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The histogram of the aerosols global discharges EBgure 6-3) shows that the highest
yearly discharges are predicted to occur duringpge2009 - 2012.

April 2009 is assumed to correspond to the staofufhe operational waste retrieval and
processing activities. Further, the in-line decaontation operations of the reactor main
circulation circuit are scheduled in the early 2009

Tables 6-7.1 and 6-7-8 hereafter present dataafthn auclide and in the considered year:

«  the releases (Bq) of band C&*’ cumulated on all DBS and splitted between the
various spectra (under “Key isotopes activitiegasks”);

. the releases of each nuclide i resulting from etlviies characterised by a given
nuclide vector (spectrum j) are given under “Relasotopes activities releases”;

. the total release of each nuclide i is given uriBalated isotopes activities releases”
(column total);

. the dose-contamination conversion factor (undgr-B5v/Bq);

. the effective dose for each nuclide (unde~DnSvl/y);

. the global effective dose for the considered yaadér “Public Exposure” — mSv).

Remark: for details on the various scaling factansl spectra used, see U1DPO chapter 9,
Appendix 9.1.

In those tables, the releases associated to:

- spectrum $ mainly results from decontamination and cleanipgrations prior to
system isolation/modifications;

- spectrum $results from operational Group E (3) solid wastieval and processing
operations;

- spectrum & results from the other activities carried out dgriUnit 1 defuelling
phases, such as:

. post-operation of the systems remaining in serafter the RFS,

. modifications and/or isolation of systems,

. retrieval and conditioning of the operational spesins, perlite and sediments,
. retrieval and processing of operational Group (4,2, C) solid waste,

. defuelling activities.

Spectra (or nuclide vectors) validation measuremantpaigns were already, are currently
and will be conducted by Vilnius Institute of Phosi So, for examples:

- Spectrum $has already been validated [112];
- Spectrum $ has been validated for very low active waste [86[ for spent
resins/perlite/sediments [112], [113].

Prior to starting the operational solid waste esai and conditioning operations, measurement
campaigns will be carried out.
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Table 6-7 Public Exposure due to Release in 2005420(Aerosol)
Table 6-7.1 Public Exposure due to Release in 200%erosol)

Key Isotopes Activities releases [Bq]

i / spectrum §pectrurl1 1 | Spectrum 2 W?pmtﬂim 4 | Spectrum 5 Type of release A —+ Aerosol
Co-60 9 48E+03 1.91E+08 0.00E+00 0.00E+00 0.00E+00 Period of release : start 01/01/2005
Cs-137 2.15E+03 | 7.74E+08 | 0.00E+00 | O0.00E+00 | 0.0DE+00 | end 31/12/2005

Spectrum reference date 01/01/2005
Related Isotopes Activities Releases [Bq] D1,1 [ Dose Di |
i / spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 SFeclrum 5 TOTAL [SwBq] [MmSv]
Co-60 9 48E+03 1.91E+08 0.00E+00 0.00E+00 0.00E+00 1.91E+08 5.70E-17 5.55E-05
H-3 NC NC NC NC 0.00E+00 0.00E+00 0.00E+00 NC
c-14 5.56E+01 1.03E+06 0.00E+00 0.00E+00 0.00E+00 1.03E+06 4 40E-19 2.32E-09
Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 6.25E+03 1.65E+08 0.00E+00 NC 1.65E+08 3.20E-18 2 69E-06
Fe-55 3.60E+04 7.92E+08 0.00E+00 0.00E+00 0.00E+00 7.92E+08 5.50E-18 2.22E-05
Co-58 1.63E+02 8.68E+06 0.00E+00 0.00E+00 0.00E+00 8.68E+06 0.00E+00 NC
Ni-59 1.19E+01 2.18E+05 0.00E+00 0.00E+00 0.00E+00 2.18E+05 1.10E-18 1.22E-09
Ni-63 2 79E+03 5 19E+07 0.00E+00 0.00E+00 0.00E+00 5.19E+07 2.50E-18 6.62E-07
Nb-94 2 2TE+01 4 14E+05 0.00E+00 0.00E+00 4 14E+05 2.90E-17 6.12E-08
Cs-137 2.15E+03 7.74E+0B 0.00E+00 0.00E+00 0.00E+00 7.74E+08 1.20E-16 4.73E-04
Sr-90 1.29E+02 4 64E+06 0.00E+00 0.00E+00 0.00E+00 4.64E+06 7.00E-17 1.66E-06
Tc-99 9.01E+00 3.17E+05 0.00E+00 0.00E+00 0.00E+00 3.17E+05 5.90E-18 9.53E-09
1129 7.91E-03 2.85E+03 0.00E+00 0.00E+00 0.00E+00 2.85E+03 1.20E-15 1.74E-08
Cs-134 1.88E+03 | 7.91E+08 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 7.91E+08 B8.30E-17 3 35E-04
Pu-241 1.97E+04 1.21E+06 0.00E+00 0.00E+00 0.00E+00 1.23E+06 4 40E-17 2.75E-07
U-235 3.52E-03 2.14E-01 0.00E+00 0.00E+00 0.00E+00 2.17E-01 0.00E+00 NC
U-238 1_n§E:~01 6.33E+00 0.00E+00 0.00E+00 0.00E+00 5.44E+00 0.00E+00 NC
Pu-238 2.1BE+H)2 1.34E+04 0.00E+00 0.00E+00 0.00E-+00 1.36E+04 3.50E-16 2.42E-08
Pu-239 5 93E+01 3 48E+03 0.00E+00 0.00E+00 0.00E+00 3.54E+03 3.80E-16 6.86E-09
Pu-240 141E+02 8.71E+03 0.00E+00 0.00E+00 0.00E+00 8.85E+03 3.80E-16 1.71E-08
Am-241 3.61E4+02 2.08E+04 0.00E+00 0.00E+00 0.00E+00 2.12E+04 3.00E-16 3.24E-08
cm-244 5.92E+01 3.58E+03 0.00E+00 0.00E+00 0.00E+00 3.64E+03 1.80E-16 3.34E-09
[ TOTAL 7.94E+04 | 2.7BE+09 | O0.00E+00 | 0.00E+00 | 0.00E+00 2.7BE+09 | [ 8.91E-04 |
I : ot ooplicable for defined isotopic spectrum
NC : not calculated
K parameter [coefﬂclent to take into account the aerosols release height] 5.1
Public exposure [mSv] 8.91E-04
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Table 6-7.2 Public Exposure due to Release in 200%erosol)

Key Isotopes Activities releases [Bq]
i/ spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 Spectr-um 4 | Spectrum 5 Type of release
Co-60 3.899E+05 7.35E+08 0.00E+0Q 0.00E+00 0.00E+00 Period of release : start
Cs-137 1.69E+06 1.08E+09 0.00E+00 0.00E+00 0.00E+00 end
Spectrum reference date
Related Isotopes Activities Releases [Bq] D11  Dose Di |

i | spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/Bq] [mSv]
Co-60 3.89E+05 7.35E+08 0.00E+00 0.00E+00 0.00E+0Q0 7.35E+0D8 5.70E-17 2.14E-04

H-3 NC MO N NC 0.00E+0D 0.00E+00 0.00E+DD N
C-14 2.68E+03 4.56E+06 0.00E+00Q 0.00E+00 0.00E+00 4.56E+0D6 4.40E-18 1.02E-08

Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 1.23E+05 3.21E+08 0.00E+00 NC 3.21E+08 3.20E-18 5.25E-06
Fe-55 1.33E+06 2.69E+08 0.00E+00 0.00E+DD 0.00E+00 2.69E+09 5.50E-18 7.54E-05

Co-58 2.22E+02 1.08E+0B 0.00E+00 0.00E+00 0.00E+00 1.08E+06 0.00E+00 M
MNi-59 5.70E+02 9.55E+05 0.00E+00 0.00E+00D 0.00E+00 9.56E+05 1.10E-18 5 36E-09
Ni-63 1.23E+05 2.26E+08 0.00E+00 0.00E+00 0.00E+00 2.26E+08 2.50E-18 2 88E-06
Nb-94 1.09E+03 1.81E+08 0.00E+00 0.00E+00 1.82E+06 2.90E-17 2.69E-07
Cs-137 1.69E+06 1.08E+09 0.00E+00 0.00E+0D 0.00E+00 1.08E+09 1.20E-186 6 80E-04
Sr-90 1.01E+05 6. 44E+D6 0.00E+00 0.00E+00 0.00E+00 5.54E+0D6 7.00E-17 2.34E-06
Tc-99 7.27E+D3 4.51E+05 0.00E+00 0.00E+00 0.00E+0Q0 4.58E+05 5.90E-18 1.38E-08
1-129 6.38E+00 4. 06E+03 0.00E+00 0.00E+DD 0.00E+00 4. 06E+03 1.20E-15 2 49E-08
Cs-134 1.08E+06 8.04E+0D8 0.00E+0Q 0.00E+00 0.00E+00 8.05E+08 8.30E-17 3.41E-04
Pu-241 1.51E+07 1.64E+08 0.00E+00 0.00E+00D 0.00E+00 1.88E+07 4 40E-17 3. 7EE-06

U-235 2.84E+00 3.04E-01 0.00E+00 0.00E+00 0.00E+0Q0 3.14E+00 0.00E+00Q M

U-238 8.69E+01 9.01E+00 0.00E+00 0.00E+DD 0.00E+00 9.59E+01 0.00E+00 MNC
Pu-238 1.74E+05 1.89E+04 0.00E+00 0.00E+00 0.00E+00 1.93E+05 3.50E-16 3.45E-07
Pu-239 4. 79E+04 4 96E+03 0.00E+00 0.00E+00D 0.00E+00 5.28E+04 3.80E-16 1.02E-07
Pu-240 1.13E+05 1.24E+04 0.00E+00 0.00E+00 0.00E+00 1.26E+05 3.80E-16 2.44E-07
Am-241 3.15E+05 3.21E+0D4 0.00E+00Q 0.00E+00 0.00E+Q0 3.47E+0Q5 3.00E-186 5.32E-07
Cm-244 4 E0E+D4 4 90E+D3 0.00E+00 0.00E+00 0.00E+00 5.09E+04 1.80E-16 4.67E-08
TOTAL 2.07E+07 | 586E+09 | O.OOE+O0 | O.00E+00 | O.00E+0D J 5.B9E+09 1.31E-03

B <! :onlicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosols release height) 5.1

Public exposure [mSv]

1.31E-03

A — Aerosol
01/01/2006
31M12/20068
01/01/2005
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Table 6-7.3 Public Exposure due to Release in 200Xerosol)

Key Isotopes Activities releases [Bq]

i/ spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release A — Aerosol
Co-60 5.12E+05 7.35E+08 0.00E+00 0.00E+00 0.00E+0D Period of release : start 01/01/2007
Cs-137 3.20E+06 1.08E+09 0.00E+00 0.00E+00 0.00E+0O end 31/M12/2007

Spectrum reference date 01/01/2005
Related Isotopes Activities Releases [Bq] DTl [ Dose Di |
i / spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/Bq] [mSv]
Co-60 5. 12E+05 7.35E+08 0.00E+0D 0.00E+00 0.00E+0D 7.36E+08 5.70E-17 2 14E-04
H-3 MNC NC MO MNC 0.00E+00 0.00E+00 0.00E+00 MO
C-14 3.96E+03 5.24E+06 0.00E+00 0.00E+00 0.00E+00 5.25E+06 4. 40E-19 1. 18E-08
Cl-36 0.00E+00 0.00E+00 0_00E+00 NC
NMn-54 8 67E+04 1.63E+08 0.00E+00 NC 1.83E+08 3.20E-18 2 B5SE-D8
Fe-55 T 51E+08 2 37E+D9 0_0DE+00 D.00E+D0 0.00E+00 2.37E+D9 5 50E-18 B.BAE-D5
Co-58 9.27VE+00 3.52E+D4 0.00E+0D 0.00E+00 0.00E+00D 3.52E+04 0.00E+00 MNC
Ni-59 8. 34E+02 1.09E+06 0.00E+00 0.00E+00 0.00E+00 1.09E+086 1.10E-18 6 11E-09
MNi-63 1.93E+05 2.56E+08 0.00E+0D 0.00E+00D 0.00E+0D 2. 56E+08 2.50E-18 3. 27E-06
Nb-94 1.59E+03 2.07E+D6 0.00E+0D 0.00E+00 2.07E+DB 2.90E-17 3.06E-07
Cs-137 3.20E+06 1.08E+08 0.00E+0D 0.00E+00 0.00E+0D 1.08E+09 1.20E-16 6 60E-04
Sr-90 1.91E+05 6.43E+06 0.00E+0D 0.00E+00 0.00E+0D 6.62E+06 7.00E-17 2.36E-06
Tc-99 1. 40E+04 4 B1E+05 0.00E+00 0.00E+00 0.00E+00 4. 75E+05 5.90E-18 1. 43E-08
1-129 1.23E+01 4 15E+03 0.00E+0D 0.00E+00 0.00E+0D 4 16E+03 1.20E-15 2 55E-08
Cs-134 1.49E+06 5.87E+D8 0.00E+0D 0.00E+0D 0.00E+0D 5.89E+08 8.30E-17 2. 49E-04
Pu-241 2 7T9E+07 1.60E+06 0.00E+00 0.00E+00 0.00E+00 2.95E+07 4 40E-17 5. 61E-05
U-235 5.48E+00 3.11E-01 0.00E+0D 0.00E+00 0.00E+00D 5. 79E+0D 0.00E+00 MNC
U-238 1.68E+02 9.22E+00 0.00E+00 0.00E+00 0.00E+00 1.77E+02 0.00E+00 MG
[ Pu-238 3 34E+05 T O1E+04 0 ODE+0D D.00E+D0 0.00E+00 3.54E+05 3.50E-16 5 31E-07
Pu-239 9.25E+04 5.07E+D3 0.00E+0D 0.00E+00 0.00E+00D 9.75E+D4 3.80E-16 1.82E-07
Pu-240 2 19E+05 1.27E+04 0.00E+00 0.00E+00 0.00E+00 2.32E+05 3.80E-18 4 49E-07
Am-241 6. 54E+05 3.52E+D4 0.Q0E+0QD 0.00E+00D 0.00E+0D 6.89E+05 3.00E-16 1.05E-06
Cm-244 8.55E+04 4.83E+D3 0.00E+0D 0.00E+00 0.00E+00D 2.03E+04 1.80E-16 8.29E-08
TOTAL 3.64E+07 5.20E+09 0.00E+0D 0.00E+00 0.00E+00D 5.24E+089 1.21E-03
B o -oolicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosols release height) 5.1
Public exposure [m3v] 1.21E-03
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Table 6-7.4 Public Exposure due to Release in 2008erosol)
Key Isotopes Activities releases [Eq]

i/ spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release A — Aerosol
Co-60 7.33E+05 7.A3IE+DS 0.00E+D0 0.00E+00 0.00E+00 Period of release : start 01/01/2008
Cs-137 3.60E+06 1.08E+09 0.00E+00 0.00E+00 0.00E+00 end 31/12/2008

Spectrum reference date 01/01/2005
Related Isotopes Activities Releases [Bq] D1.1 Dose Di
i | spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/IBq] | [mSv]
Co-60 7.33E+05 7 A3E+D8 0.00E+D0 0.00E+D0 0.00E+D0 7 A43E+08 5.70E-17 2. 16E-04
H-3 NC M M NC 0.00E+00 0.00E+00 0.00E+00 M
C-14 6.51E+03 5.09E+08 0.00E+00 0.00E+00 0.00E+00 6.09E+06 4. 40E-19 1.37E-08
Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 5.30E+04 8.35E+07 0.00E+00 NG 8.36E+07 3.20E-18 1.36E-06
Fe-55 1.90E+06 2 11E+09 0.00E+00 0.00E+00 0.00E+00 2. 11E+09 5.50E-18 592E-05
Co-58 4. 31E-01 1.15E+03 0.00E+DO 0.00E+00 0.00E+0D0 1.15E+03 0.00E+00 MNC
Ni-59 1.36E+03 1.25E+06 0.00E+00 0.00E+00 0.00E+00 1.26E+06 1.10E-18 7.04E-09
Ni-63 3.13E+05 2.93E+08 0.00E+00 0.00E+00 0.00E+00 2.93E+08 2.50E-18 3.74E-06
Nb-94 2.60E+03 2 38E+06 0.00E+D0 0.00E+D0 2.38E+06 2.90E-17 3.53E-07
Cs-137 3.60E+06 1.08E+09 0.00E+00 0.00E+00 0.00E+00 1.08E+09 1.20E-16 65 61E-044
Sr-90 2.15E+05 6. 43E+06 0.00E+DO 0.00E+00 0.00E+0D0 5.64E+06 7.00E-17 2.37E-06
Tec-99 1.62E+04 4.72E+05 0.00E+00 0.00E+00 0.00E+00 4.88E+05 5.90E-18 1.47E-08
1-129 1.42E+01 4.25E+03 0.00E+00 0.00E+00 0.00E+00 4.26E+03 1.20E-15 2.81E-08
Cs-134 1.23E+06 4 29E+08 0.00E+D0 0.00E+00 0.00E+00 4. 30E+08 8.30E-17 1.82E-04
Pu-241 3.08E+07 1.56E+06 0.00E+00 0.00E+00 0.00E+00 3.22E+07 4 40E-17 7.22E-06
U-235 6.22E+00 3.19E-01 0.00E+DO 0.00E+00 0.00E+0D0 5.64E+00 0.00E+00 MNC
U-238 1.93E+02 9.44E+00 0.00E+00 0.00E+00 0.00E+00 2.03E+02 0.00E+0Q0 M
Pu-238 3.83E+05 1.94E+04 0.00E+00 0.00E+00 0.00E+00 4.02E+05 3.50E-16 7.18E-07
Pu-239 1.07E+D5 5.19E+03 0.00E+D0 0.00E+D0 0.00E+D0 1.12E+05 3.80E-16 2 17VE-07
Pu-240 2.53E+05 1.30E+D4 0.00E+D0 0.00E+00 0.00E+00 2.86E+05 3.80E-16 5. 15E-07
Am-241 8.02E+05 3.83E+04 0.00E+00 0.00E+00 0.00E+00 8.40E+05 3.00E-16 1.29E-06
Cm-244 S 48E+04 4 7TBE+D3 0.00E+00 0.00E+00 0.00E+00 9.96E+04 1.80E-16 9. 14E-08
TOTAL 4.03E+07 4. 75E+09 0.00E+00 0.00E+00 0.00E+00 4.79E+09 1.14E-03
B ! =oplicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosols release height) 5.1

Public exposure [mSv]

1.14E-03
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Table 6-7.5 Public Exposure due to Release in 200®erosol)
Key Isotopes Activities releases [Bq]

i/ spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release A — Aerosol
Co-60 2.12E+07 6.27E+08 0.00E+0D 1.53E+09 0.00E+00 Period of release : start 01/01/2009
Cs-137 9.61E+05 4 0BE+DB 0.00E+DD 4 55E+04 0.00E+0D end 31/M12/2009

Spectrum reference date 01/01/2005
Related Isotopes Activities Releases [Bq] D11 Dose Di
i/ spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 ] TOTAL [SviBq] [mSv]
Co-60 2.12E+07 6.27E+08 0.00E+DD 1.53E+09 0.00E+00 2.17E+09 5.70E-17 6. 32E-04
H-3 NC MNC MO NC 0.00E+00 0.00E+00 0.00E+D0 NC
C-14 2.16E+05 5.91E+06 0.00E+DD 1.19E+07 0.00E+00 1.80E+07 4 40E-19 4. 05E-08
Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 9.24E+05 3.58E+07 0.00E+0D NC 3.67E+07 3.20E-18 5.99E-07
Fe-55 4 85E+07 1.57E+09 0.00E+DD 4 96E+09 0.00E+00 6.57E+09 5.50E-18 1.84E-04
Co-58 4.04E-01 3.16E+01 0.00E+0D 0.00E+00 0.00E+00 3.20E+01 0.00E+0D0 NC
Ni-59 4.49E+04 1.21E+06 0.00E+DD 1.23E+07 0.00E+00 1.36E+07 1.10E-18 7.62E-08
Ni-63 1.02E+07 2.80E+08 0.00E+DD 1.36E+09 0.00E+00 1.65E+09 2.50E-18 2. 11E-05
Nb-94 8 56E+04 2.289E+06 0.00E+DD 2.35E+07 2.59E+07 2.90E-17 3.83E-06
Cs-137 9.61E+05 4.08E+0D8 0.00E+DD 4.55E+04 0.00E+00 4.09E+08 1.20E-16 2.50E-04
Sr-90 5.73E+D4 243E+06 0.00E+DD 2.72E+03 0.00E+00 2.49E+06 7.00E-17 8 90E-07
Tc-99 4 42E+03 1.83E+05 0.00E+DD 2.04E+02 0.00E+00 1.88E+05 5.90E-18 5 64E-08
1-129 3.88E+00 1.65E+03 0.00E+00 1.84E-01 0.00E+00 1.85E+03 1.20E-15 1.01E-08
Cs-134 2.40E+05 1.19E+08 0.00E+DD 1.14E+04 0.00E+00 1.19E+08 8.30E-17 5.04E-05
Pu-241 7.96E+06 5. 75E+05 0.00E+0D 3.81E+05 0.00E+00 8.92E+06 4 40E-17 2 00E-06
U-235 1.72E+00 1.23E-01 0.00E+DD 8. 17E-02 0.00E+00 1.93E+00 0.00E+D0Q NC
U-238 5.28E+01 3.66E+00 0.00E+DD 2.50E+00 0.00E+00 5.90E+01 0.00E+D0Q NC
[ Pu-238 T04E+05 | 747E+03 | OODE+DD | 491E+D3 | 0.00E+00 1.16E+05 3.50E-16 2.07E-07
Pu-239 2.91E+04 2.01E+03 0.00E+DD 1.38E+03 0.00E+00 3.25E+04 3.80E-16 6.30E-08
Pu-240 6 290E+04 5.03E+03 0.00E+DD 3.27E+03 0.00E+00 7. 73E+D4 3.80E-16 1.50E-07
Am-241 2.32E+05 1.57E+D4 0.00E+DD 1.10E+04 0.00E+00 2.58E+05 3.00E-16 3 895E-07
Cm-244 2 49E+04 1.77E+03 0.00E+0D 1.18E+03 0.00E+00 2. 79E+04 1.80E-16 2 56E-08
TOTAL 9.09E+07 3.05E+09 0.00E+DD 7.89E+09 0.00E+00 1.10E+10 1. 15E-03
I o =-nlicable for defined isotopic spectrum
[ - not calculated
K parameter (coefficient to take into account the aerosols release height) 5.1

Public exposure [mSv]

1.15E-03
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Table 6-7.6 Public Exposure due to Release in 20(®erosol)

Key Isotopes Activities releases [Bq]
i I spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release A — Merosol
Co-60 1.31E+05 B.41E+08 0.00E+D0 2. 12E+09 0.00E+00 Period of release : start 01/01/2010
[ Cs-137 B8.25E+05 4 15E+08 0.00E+00 B.54E +04 0.00E+00 end 31/12/2010
Spectrum reference date 01/01/2005
Related Isotopes Activities Releases [Bq] DT  Dose Di |
i | spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [SviBq] [mSv]
Co-60 1.31E+05 B.41E+08 0.00E+00 2.12E+09 0.00E+00 2.76E+09 5 70E-17 8.04E-04
H-3 MNC MNC MNC MNC 0.00E+00 0.00E+00 0.00E+0Q NC
C-14 1.54E+03 B.94E+06 0.00E+00 1.91E+07 0.00E+00 2.60E+07 4 40E-19 5 84E-08
Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 2 80E+03 1.85E+07 0.00E-+00 NC 1.85E+07 3. 20E-18 3.03E-07
Fe-55 2 B5E+05 1.42E+D8 0.00E-+00 5.08E+09 0.00E+00 7.50E+09 5.50E-18 2 10E-04
Co-58 8.13E-05 1.05E+D0 0.00E-+00 0.00E+00 0.00E+00 1.05E+00 0.00E+00 NC
Ni-59 3.17E+02 1.41E+08B 0.00E-+00 1.96E+07 0.00E+00 2 10E+07 1.10E-18 1.18E-07
Ni-63 7 19E+04 3.24E+D8 0.00E-+00 2. 15E+08 0.00E+00 2. 47E+09 2.50E-18 3.15E-05
Nb-94 5.05E+02 2 BYE+DB 0.00E-+00 3.73E+07 4.00E+07 2.90E-17 5 891E-06
Cs-137 8.25E+05 4. 15E+08 0.00E+00 6.34E+04 0.00E+00 4. 16E+08 1.20E-16 2.55E-04
Sr-90 4 92E+04 2.47E+0DB 0.00E+00 3.77TE+03 0.00E+00 2.53E+06 7.00E-17 9.02E-07
Tc-99 3.88E+03 1.91E+05 0.00E+00 2.91E+02 0.00E+00 1.95E+05 5.90E-18 5.86E-09
1-129 3.41E+00 1.72E+03 0.00E+00 2.62E-01 0.00E+00 1.72E+03 1.20E-15 1.05E-08
Cs-134 1.50E+05 3 83E+07 0.00E+00 1.15E+04 0.00E+00 8.85E+07 8.30E-17 3.74E-05
Pu-241 6.67E+0D6 5.71E+05 0.00E+00 5.18E+05 0.00E+00 7. 76E+06 4 40E-17 1.74E-06
U-235 1.52E+00 1.28E-01 0.00E-+00 1 16E-01 0.00E+00 1.76E+00 0.00E-+00 NC
U-238 4 B4E+D1 3.81E+D0 0.00E-+00 3. 56E+00 0.00E+00 5.38E+01 0.00E+00 NC
Pu-238 9 04E+04 7 .73E+D3 0.00E-+00 5.84E+03 0.00E+00 1.05E+05 3.50E-16 1.87E-07
Pu-239 2 56E+04 2. 10E+D3 0.00E-+00 1.96E+03 0.00E+00 2.86E+04 3.80E-16 5 75E-08
Pu-240 5.06E+04 5. 24E+0D3 0.00E-+00 4.65E+03 0.00E+00 7.05E+04 3.80E-16 1.37E-07
Am-241 2. 14E+05 1.72E+04 0.00E-+00 1.64E+04 0.00E+00 2 48E+05 3.00E-16 3.79E-07
Cm-244 2 11E+04 1.78E+03 0.00E-+00 1.62E+03 0.00E+00 2. 45E+04 1.80E-16 2 25E-08
TOTAL 8.08E+05 2.92E+09 0.00E+D0 1.04E+10 0.00E+00 1.34E+10 1.35E-03
B o' oplicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosols release height) 5.1
Public exposure [mSv] 1.35E-03
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Table 6-7.7 Public Exposure due to Release in 20(Aerosol)

Key Isotopes Activities releases [Bq]
i1 spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release
Co-60 1 31E+05 5 41E+08 | 000E+00 | 2 12E+09 | 0.00E+0C Period of release : start
Cs-137 8.25E+05 4 15E+08 0.00E+00 6.34E+04 0.00E+00 end
Spectrum reference date

Related Isotopes Activities Releases [Bq] D1,1 Dose Di
i | spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/Bq] [mSv]
Co-60 1.31E+05 6.41E+08 0.00E+00 2.12E+09 0.00E+00 2. 76E+0D9 5.70E-17 8.04E-04

H-3 NC MNC MNC MNC 0.00E+00 0.00E+00 0.00E+DQ MNC
c-14 1.77E+03 7 9BE+0B | 000E+00 | 2 19E+07 | 0.00E+00 | 2.99E+07 4 40E-19 6 71E-08

Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Nn-54 1.47E+03 9.41E+06 0.00E+00 NC 9.41E+06 3.20E-18 1.54E-07
Fe-55 2.34E+05 1.25E+09 0.00E+00 5 36E+09 0.00E+00 6.61E+09 5 50E-18 1 85E-04

Co-58 2 B4E-0B 3.40E-02 0.00E+00 | 000E+00 | 0.00E+00 3 40E-02 0 ODE+0D NC
Ni-59 3.62E+02 1.60E+06 0.00E+00 2.23E+07 0.00E+00 2.39E+07 1.10E-18 1.34E-07
Ni-63 8 14E+04 367E+08 | OODE+OD | 243E+09 | 0.00E+D0 | 2.80E+D9 2 50E-18 3 57E-05
Nb-94 6.90E+D2 3.05E+06 0.00E+00 4. 25E+07 4.55E+07 2.90E-17 6. 74E-06
Cs-137 8 25E+05 4 150+08 | O.0DE+00 | 6.34E+04 | 0.00E+00 | 4.16E+06 1.20E-16 2 55E-04
Sr-90 4. 91E+04 2.47E+D6 0.00E+00 3.7TE+03 0.00E+00 2.52E+06 7.00E-17 9.01E-07
Tc-99 3 9BE+D3 1 95E+05 | OODE+00 | 2.98E+02 | 0.00E+D0 1.99E+05 5 90E-18 6 ODE-09
1-129 3.49E+00 1.76E+03 0.00E+00 2.68E-01 0.00E+00 1.76E+03 1.20E-15 1.08E-08
Cs-134 1.10E+05 6.45E+07 0.00E+00 8.44E+03 0.00E+00 5.46E+07 8.30E-17 2.74E-05
Pu-241 6 50E+D8 5 57E+05 | 0.00E+00 5 05E+05 | 0.00E+00 | 7.57E+06 4 40E-17 1 7OE-06

U-235 1 55E+00 1.32E-01 0 0DE+00 T 19E-01 D.D0E+DO 1.80E+00 0 DOE+0D NC

U-238 4. 75E+01 3.90E+00 0.00E+00 3.65E+00 0.00E+00 5.51E+01 0.00E+D0Q NC
Pu-238 9. 17E+04 7.B5E+03 0.00E+00 7 .04E+03 0.00E+00 1.07E+05 3.50E-16 1 90E-07
Pu-239 2 62E+04 215E+03 | 0.00E+00 | 201E+03 | 0.00E+00 3.03E+04 3.80E-16 5 BEE-08
Pu-240 6. 20E+04 S5.36E+03 0.00E+00 4 7EE+D3 0.00E+00 7.21E+04 3.80E-16 1.40E-07
Am-241 2 209E+05 1 B4E+04 0 0DE+0D 176E+04 | 0.00E+00 | 2.65E+05 3.00E-16 4 06E-07
Cm-244 2.08E+04 1.75E+03 0.00E+00 1.58E+03 0.00E+00 2.41E+04 1.80E-16 2.21E-08
TOTAL 8. 3/E+DB 2 76E+09 | 0.00E+00 1T00E+10 | 0.00E+D0 1.268E+10 1.32E-03

B ot =oolicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosels release height) 5.1

Public exposure [mSv]

1.32E-03

i

o) — Aerosol
01/01/2011
31/12/2011
01/01/2005

Al.4/ED/B4/0006

Issue 07

Page 171 of 319



Unit 1 Decommissioning Project U1DPO — EIA Report

INPP — DS

Table 6-7.8 Public Exposure due to Release in 20(&erosol)

Key Isotopes Activities releases [Bq]
i / spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release
Co-60 1.28E+05 7.29E+08 0.00E+00 1.16E+09 0.00E+00 Period of release : start
Cs-137 8.03E+05 4.38E+08 0.00E+00 3.47E+04 0.00E+00 end
Spectrum reference date
Related Isotopes Activities Releases [Bq] DT  Dose Di |

i | spectrum | Spectrum 1 ]| Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/IBq] [mSv]
Co-60 1.28E+05 7.29E+08 0.00E+00 1.16E+09 0.00E+0Q0 1.89E+09 5.70E-17 5.50E-04

H-3 MNC MNC MNC MNC 0.00E+00 0.00E+00 0.00E+00 MNC
C-14 1.98E+03 1.04E+07 0.00E+00 1.38E+07 0.00E+00 2. 42E+07 4 40E-19 5 43E-08

Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 7.2BE+D2 5.42E+06 0.00E+00 NC 5.42E+06 3.20E-18 5.85E-08
Fe-55 2.01E+05 1.25E+09 0.00E+D0 2.59E+09 0.00E+00 3.84E+09 5.50E-18 1.08E-04

Co-58 8.34E-08 1.26E-03 0.00E+00 0.00E+00Q 0.00E+0Q0 1.26E-03 0.00E+00 NC
Ni-59 4.01E+02 2.QBE+086 0.00E+00 1.39E+07 0.00E+00 1.60E+07 1.10E-18 8.97E-08
Ni-63 8.98E+04 4. 72E+08 0.00E+00 1.51E+09 0.00E+00 1.98E+09 2.50E-18 2.52E-05
Nb—94_ ?.SSE+02 G.QEE+06 0.00E+DD 2.65_E+D? S.C'EEHJ? 2.90E-17 4.50E-08
Cs-137 8. 03E+05 4.38E+08 0.00E+00 3.47E+04 0.00E+00 4. 39E+08 1.20E-18 2.69E-04
Sr-90 4. 7TE+04 2 60E+D6 0.00E+D0 2.06E+03 0.00E+00 2.65E+06 7.00E-17 9 48E-07
Tc-99 3.96E+03 2. 11E+05 0.00E+00 1.67E+02 0.00E+00 2. 15E+05 5.90E-18 5.47VE-09
1-129 3.47E+00 1.90E+03 0.00E+00 1.50E-01 0.00E+00 1.80E+03 1.20E-15 1.16E-08
Cs-134 7 81E+04 4 97E+OT 0.00E+00 3.37E+03 0.00E+00 4 98E+07 8.30E-17 2 11E-05
Pu-241 5. 17E+0B 5.73E+0S 0.00E+00 2.69E+05 0.00E+00 7.01E+0E 4 40E-17 1.57VE-06

U-235 1.54E+00 1.42E-01 0.00E+00 5.67VE-02 0.00E+00 1.75E+00 0.00E+00 MNC

U-238 4. 73E+01 4 21E+00 0.00E+00 2.04E+00 0.00E+00 5.36E+01 0.00E+00 NC
Pu-238 9 06E+04 8 41E+03 0.00E+00 3.91E+03 0.00E+00 1.03E+05 3.50E-16 1.84E-07
Pu-239 2.61E+04 2.32E+03 0.00E+00 1.13E+03 0.00E+00 2.95E+04 3.80E-18 5.72E-08
Pu-240 G.17E+04 5.79E+03 0.00E+D0 2.67E+03 0.00E+D0 7.02E+D4 3.80E-16 1.36E-07
Am-241 2.38E+05 2.08E+D4 0.00E+00 1.03E+04 0.00E+00 2.69E+05 3.00E-16 4. 11E-07
Cm-244 1.99E+04 1.82E+03 0.00E+00 8.58E+0D2 0.00E+00 2. 26E+04 1.80E-16 2.07VE-08
TOTAL 7.96E+08 2 97E+0% 0.00E+00 5.31E+09 0.00E+00 8.28E+09 9. 81E-04

B  o! cpplicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosols release height) 5.1

Public exposure [mSv]

9.81E-04

A — Aerosol
01/01/2012
311242012
01/01/2005
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D) Discussion

The yearly effective doses are predicted to fathimrange 8.9*16— 1.4*10° mSvly.

The results are obtained on a somewhat conserniadsis, i.e. considering that 95 % of the
aerosols releases occur via a 75 m height staektlie height of the existing stack of the
liquid waste treatment facilities and the assumeidtit of the stack to be built for B2/3/4
facility) and 5 % of the discharge occur at a 1@enelevation. This leads to a value of K
= 5.1 in relationship (1). Further, some consesmthas been included in the radiological
source term assessment (see section 6.11).

An examination of Tables 6.7.1 to 6.7.8 shows that calculated yearly effective dose

does not significantly vary during the considerediqd (see herabove). However, both the
global aerosol releases and the contribution oftlhé) nuclides to the global releases and
to effective dose significantly vary in function the considered year (or group of years):

- the aerosol predicted global annual discharges framy 2.8x18 Bq (2005) to
1.3x13° Bq (2010, 2011);

- the effective dose is governed by'€siuring period 2005-2008 and by ¥aluring
period 2009-2012. This mainly results from the tsjarof the solid waste retrieval
and conditioning activities in April 2009;

- the nuclide vector of the fission product dischargealways governed by spectrum
S, for the whole considered period, while the nucheetor of the activation product
discharges is governed by spectrupd8ring period 2005-2008 and by spectrugn S
during period 2009-2012. Here again, this resutismfthe startup of the solid waste
and, more particularly, from Group E (3) wasteiestal and conditioning activities.

The contribution of the TRU to the total effectidese remains quite low (<< 1 %).

It must be recalled, here, that the dischargedtmegdrom the retrieval and conditioning of

the spent resins, perlite and sediments (activégted in 2005) and from the retrieval and
conditioning of the solid waste (activity started 2009), i.e. the activities of which

contribution to the global discharges are, by tlag, most important have been “allocated”
to Unit 1.

For indicative purpose, the predicted global adrdszharges from Unit 1 post-shutdown
activities only (system post-operation, modificatiosolation, fuel handling operations)
amount to less than 10 % of the global releas@x{6!° Bq) during the considered period
(2005-2012),

E) Contribution of Unit 2 to the global atmospheric releases during Unit 1 Defuelling
Phase

During period 2005 — 2012, the contribution of Ugito the global atmospheric releases
includes:

(@) the releases during operation period 2005 — 2009;
(b) the releases during the reactor post-shutdown plpasied 2010 — 2012).
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(@)

Releases during Operation Period

On the basis of the data in Table 6-1, the predienospheric releases and the
corresponding effective dose to the critical meralzérthe public are as follows (see
Table 6-8):

Table 6-8 Unit 2 Predicted Atmospheric Releases andPublic Exposure during
Operation Period (2005 — 2009)
Effective dose to the
Nuclides Releases (Bqly) critical members of
the public (mSv/y)
Noble gases 4.0x10° 2.4x10°
|13 1.2x10 7.0x10°
Aerosols (G* H® excluded) 5.5x1¢ 1.8x10°
cH 6.5x10° 3.0x10°
H® 1.2x10° 2.0x10°
Total 1.4x10

(b)

The above effective dose corresponds thus to sdé 1 16 % of Unit 1 effective
dose during period 2005-2009.

As hereabove indicated, Unit 1 yearly effective edogre largely governed by the
retrieval and conditioning of the accumulated openal waste.

Releases during the Reactor Post-Shutdown &erio
The detailed environmental impact of Unit 2 posttdiown activities during period

2010 — 2012 will be given in the EIA Report asstamiato U2DPO0. These activities
include:

- for period year 2010:

. the operation of the systems kept in service,
. the defuelling of the reactor,
. the modifications and the isolation of the systdwst/not kept in service;

- for period 2011 -2012:

. the operation of the systems kept in service,

. the beginning of the pools defuelling operation,

. the modifications and the isolation of the systdwst/not kept in service;
. the in-line decontamination activities (MCC+PCSfuedling Machine).

For Unit 2, a preliminary assessment can be giwéragolating the results pertaining
to the corresponding activities of Unit 1.
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Year 2010
Activity Aerosols re_Iease“g
(preliminary estimates), Bq
* Unit 2 Stage 1 post-operation of systems 1.93x10
kept in service
« Reactor defuelling 6.0x10
« Unit 2 system modifications/isolation 5.0x10
Total 1.94x10

The corresponding effective dose to the criticahtbers of the public is estimated to
1.9x10* mSv (preliminary assessment).

Year 2011
Activity Aerosols re_Iease”'é3
(preliminary estimates), Bq
* Unit 2 Stage 2 post-operation of systems 9.1x1d
kept in service
+ In-line decontamination (MCC+PCS, 2.3x10
Refuelling Machine)
« Unit 2 system modifications/isolation 2.0x10
« Pools defuelling 7.7x10
Total 3.3x10

The corresponding effective dose to the criticaimbers of the public is estimated to
3.3x10° mSv (preliminary assessment).

Year 2012
Activity Aerosols re_Iease”'é3
(preliminary estimates), Bq
* Unit 2 Stage 2 post-operation of systems 9.1x1d
kept in service
 Unit 2 system modifications/isolation 2.0x10
» Pools defuelling 7.7x16
Total 1.0 (8)

The corresponding effective dose to the criticaimbers of the public is estimated to
1.0x10° mSv (preliminary assessment).

F) Conclusions

During Unit 1 defuelling phase (period 2005 — 2018 predicted contribution of Unit 2
operation and post-shutdown operation to effectlese resulting from the atmospheric
releases varies in function of the considered wearis found to lay in the range 1.0%10
mSvly to 1.9x13 mSvly (preliminary assessment). Combining the tdisges of both
Units during the above mentioned period leads éddHowing dose assessment:

4" c"%included.
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Table 6-9 Atmospheric Releases Radiological Impadtom INPP Site during Unit 1

Defuelling

Year Unit 1 (mSv/y) Unit 2 (mSv/y) Total Site (MSW)
2005 8.9x10" 1.4x10% 1.0x10°
2006 1.3x10° 1.4x10" 1.4x10°
2007 1.2x10° 1.4x10* 1.3x10°
2008 1.1x10° 1.4x10* 1.2x10°
2009 1.2x10° 1.4x10" 1.3x10°
2010 1.4x10° 1.9x10% 1.6x10°
2011 1.3x10° 3.3x10° 1.3x10°
2012 9.8x10% 1.0x10° 9.9x10"

The contribution of Unit 2 to the effective dossulting from the site atmospheric releases
ranges from 1 % to about 14 %, in function of tb@sidered year. As hereabove shown,
the effective dose resulting from INPP site atmesghreleases are largely governed by
the operation of the new waste retrieval and caonlitg facilities, the releases of which
have been attributed to Unit 1.

G) Transboundary effects

The closest distances to the boarders of Bielcaumsd Latvia are of about 4.5 and 7 km
respectively, i.e. distances longer than that (3 taken into account for the assessment of
the radiological exposure of the critical membefsthe public in Lithuania. It results
therefrom that, assuming the same contaminatiovsfiea pathways as those considered for
the members of the public in the vicinity of INPthe radiological exposure of the
members of the public at the boards of the neigtibgwcountries will be somewhat (10 -
20 %) lower than that predicted for individualgte vicinity of INPP. Such differences are
not significative from the radiological standpoartd the transboundary effects can thus be
considered equal to those calculated for the atitttembers of the public in Lithuania.

6.5 Radionuclide Content in the Discharged Water during U1DPO
Activities and Environmental Impacts

6.5.1 Origin of the Radionuclide Content in the Dischargd Water during INPP Unit 1
Defuelling Phase

During the defuelling phase of Unit 1, the releasiemdionuclides into the lake originate from
the same sources (activities) as those listechioreleases of gaseous waste (8 6.3.1).

6.5.2 Assessment of the Radionuclide Content in the Disalged Water during INPP Unit
1 Defuelling Phase

6.5.2.1 Radionuclide Content in the Discharged Water duringINPP Routine Operation —
Public Exposure

During routine operation of INPP [95], the yearlisaharges of radionuclides into the lake
typically amounts to 8.3x£®Bq for both units (Pl excluded) — average value for period 1999 -
2003.

The main contributors are: €6— 74 %, M°* — 3 %, C8°— 14 %, Z¥° + Nb*° - 5 %.
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The corresponding annual effective dose to the neesnbf the public amounts to 1.7<1MSv
(H® excluded) for both units, i.e. 8.5xi@Sv/y for Unit 1.

The main contributors are: €5-89 %, C6°— 8 %, Ni§° — 3 %.

Note SP° and H Content in the Discharged Water

H2 and ST° contents in the discharged water are not mentiomf@b] because the specific

activity of these nuclides is lower than or equatte natural background. Therefore, the content
of these nuclides in the discharged water and éhesponding effective doses were assessed as
follows:

s

90

Ratio % in the releases = 0.06 (see chapter 4 of ULDRi®)yalue being conservative.

-

Applying the same ratio to the measured®Csontent in the discharged water leads to the
following annual release (average value):

- Sr°content in the discharged water (both Units) 68M74x8.3x1H= 3.7x10 Bqly;

. . 3.7x10’ -
- Corresponding effective dosem x 154x10°° = 7.0x10° mSvly, where:
Ax

. 0.06, 0.74 and 8.3x¥®q/y: see hereabove,
«  8.1x10 = planned annual release of%&or both Units [85],
o 1.54x10° = Sr° planned annual release effective dose (mSv/y) [85]

For Unit 1, St° effective dose amounts thus to 3.5%10Sv/y.
H3

The planned Bicontent in the discharged water amounts to 7.8X86/y and the corresponding
effective dose is 2.7x10mSv/y (Table 9 of [83]).

For Unit 1, H effective dose amounts thus to 1.4X¥0Sv/y.

As it can be inferred from Table 9 of [83], the mpt&d releases exceed the actual ones. The
above H effective dose is thus to be considered as coateev

Conclusion

The annual effective dose resulting from the nectidntent in the discharged water during
routine operation is equal to 9.0x4MmSv for Unit 1 (H and Si° included).
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6.5.2.2 Radionuclide Content in the Discharged Water duringINPP Unit 1 Defuelling

Phase — Public Exposure

By comparison with the INPP routine operation, pgust-shutdown releases are predicted to
exhibit the following differences:

A)

progressive reduction of the short half-life nuedafter the RFS (M Co®, Ccr?, Fe®,
131 2r°° Nb™), these nuclides having already a low contributiorthe effective dose
during normal operation;

progressive reduction of the’teleases, this nuclide having already a low cbation to
the effective dose (some 0.7 %);

increase of the TRU nuclides releases, especiallyng the in-line decontamination
operations.

Assessment of the radionuclide content in the sicharged water and of the public
exposure

The discharges of water into the lake were assdsgegplication of the decomissioning
DBS (Data Base Sheets) production software for ematlvity carried out during the
defuelling phase of Unit 1 (see chapters 5 and81&P0 and [95]).

For the whole defuelling period of Unit 1, the ghblradionuclide inventory of the
discharged water is predicted to amount to 2.3Hd

The histogram of the radionuclide content in thecharged water (see Figure 6-4) shows
that the anticipated monthly and yearly radionweltischarges are rather constant (some
1.3*10" Bg/month) with major exceptions during the yea®20The peaks observed during
the first months of this year are linked to the dwet of the in-line decontamination of the
primary circuit (MCC) and of its purification cirdu/PCS).

Remarks:

1) A monthly discharge of some 1.3X1Bg/month means a yearly discharge of 1.6x10
Bq, i.e. about 31 % of the yearly discharge of Un{6.1x18 Bq, Sr° included and
H® excluded — see section 6.4.2.1).

2) It must be mentioned, here, that the DBS so#wdwes not take into account the
recycling of the purified liquid waste evaporatasndensates, i.e. that the DBS
software considers that, after purification by tbe-exchange resins, the evaporator
condensates are discharged into the lake. Actudllying normal operation, this
cleaned condensate is recycled to the largestlpessttent. This practice will still be
applied during the decommissioning. This means tthatactual releases will still be
lower than the hereabove predicted values (seesalsmn 3.10.4-b).

Al1.4/ED/B4/0006 Page 178 of 319
Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report INPP — DS

B)

C)

Methodology for assessment of public radiologid@&xposure

The annual effective dose to the members of théigisogiven by:

Dt—ZDl _Z Reo % * Y SFp; * D1, api* 10° +

APi

> Res™j* ZSFFP,J Dy, rpi* 10° 2)
i

FPi

D = total effective dose for the considered yearmS
D; = nuclide i effective dose for the considered y@aBv/y)

Reolj » Res?’j = €0 and C$* content in the discharged water (source termsyciated
to nuclide vector j (spectrum j) during the consatkyear (Bg/y) — see examples in section
6.11.

SFapij(t) = spectrum j activation product i scaling factinked to C8% during the
considered year
(the activation products taken into account aré; n**, Fe°, CA°, Ni*°, Ni®® and NB*

SHpij(t) = spectrum j fission product i scaling factinked to C$*") during the considered
year

(the fission products taken into account aré® Src™, 1*2° Cg34 cd¥’, pu®, P, P
PU*, Am**t and Cm*d.

Remark: the values of ®fr; and Sk; by the time of the RFS and their evolution witheti
after the RFS are given in [86].

Di1api, D1rpi = liquid release dose—contamination conversiotofafor activation/fission
product i (Sv/Bq) — see LAND-42-2001 (see alsoisad.9 hereafter).

Remark: for F&, Ni*°, Ni®2> Nb94 and T€, LAND-42 does not mention the dose-
contamination conversion factor. For those nuclide® conversion factors were derived
from ICRP-72 data corresponding to the adult [78].

10® = conversion factor (mSv/Sv)
For the considered year, the releases of nucliges assessed by the DBS software (see
hereafter).

Results of assessment of public radiological eggure

The histogram of the radionuclide global contenthie discharged water (see Figure 6-4)
shows that the highest yearly exposure is predictedcur during year 2009, including the
in-line decontamination of the MCC+P&s

“8 Note:

The liquid waste produced by the in-line decontatiom of the MCC (+PCS) are, after neutralisatjmocessed by
the evaporators of the liquid waste treatment lingdThe evaporator distillate (condensate) is ferified by ion-
exchange resins. The so-obtained clean conderssdigcharged into the lake. Actually, during roatoperation of
the units, the clean distillate is recycled, to lHrgest possible extent, in function of the plaeéds. After the RFS
of Unit 1 and especially during stage 2 of the d#fiug, when many important systems will no longerused and
drained, the need for recycling will be lower tldaring normal operation, and the need to recyaectban
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The corresponding global discharge into the lakewts to 9.93x11Bq (H® excluded).
Tables 6-10.1 to 6-10.8 hereafter show for eacliageicand for period 2005 — 2012:

«  the releases (Bq) of band C&*’ cumulated on all DBS and splitted between the
various spectra (under “Key isotopes activitiegasks”);

. the releases of each nuclide i resulting from etlviies characterised by a given
nuclide vector (spectrum j) are given under “Relasotopes activities releases”;

. the total release of each nuclide | is given uriBlated isotopes activities releases”
(column total);

. the dose-contamination conversion factor (undgr-B5v/Bq);

. the effective dose for each nuclide (unde~DnSvl/y);

. the global effective dose for the considered yaadér “Public Exposure” — mSv).

Remark: for details on the various scaling factansl spectra used, see U1DPO chapter 9,
Appendix 9.1.

In those tables, the releases associated to:

- spectrum $ mainly results from decontamination and cleanipgrations prior to
system isolation/modifications;

- spectrum gresults from operational Group E (3) solid wastieval and processing
operations;

- spectrum $ results from the other activities carried out dgriUnit 1 defuelling
phases, such as:

. post-operation of the systems remaining in serafter the RFS,

. modifications and/or isolation of systems,

. retrieval and conditioning of the operational spesins, perlite and sediments,
. retrieval and processing of operational Group (4,2, C) solid waste,

. defuelling activities.

The results of the measurement campaigns alreadied¢aout to validate the spectra
(nuclide vectors) are addressed in section 6.3.@).2

condensate is predicted to decrease. Anyway, threayeling option maximises the discharge of nwedichto the
lake and is thus a conservative approach.

The overall decontamination factor (DF) of the lijwaste processing system is conservatively lighite1G
including:

- a DF = 16 for the evaporator condensate/incoming feedstread® = 10 — 10 being likely more realistic;
- a DF = 16 for the ion-exchange resins.

Should the specific activity of the clean condeesatceed the discharge limit (2.054i/l or 7.4 Bq/l), a recycle
of this latter upstream of the evaporators is fmsgor a second evaporation step.
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Table 6-10

Public Exposure due to Release in 200842 (Liquid)

Table 6-10.1 Public Exposure due to Release in 20Q5quid)

Key Isotopes Activities releases [BEq]
i / spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release
Co-60 1.82E+03 1. 18E+07 0.00E+D0 0.00E+D0 0.00E+D0 Period of release : start
Cs-137 1.21E+04 5.57E+D7 0.00E+0D 0.00E+0DD 0.00E+0DD end
Spectrum reference date

Related Isotopes Activities Releases [Bq] D1, Dose Di
i | spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/iBq] [mSv]
Co-60 1.82E+03 1.18E+07 0.00E+00D 0.00E+00 0.00E+00D 1.18E+07 1.20E-15 1.41E-05

H-3 NC NG NC NG 0.00E+00 0.00E+00 0.00E+00 NG
C-14 1.07E+01 5.36E+D4 0.00E+D0 0.00E+DO 0.00E+DO B5.36E+D4 3.10E-15 1.97E-07

Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 1.20E+03 1.02E+07 0.00E+00 NC 1.02E+07 8.20E-17 8.33E-07
Fe-55 6.91E+03 4 88E+D7 0.00E+0D 0.00E+0D 0.00E+00D 4.88E+07 1.20E-16 5. 86E-06

Co-58 3.13E+01 5.35E+05 0.00E+D0 0.00E+D0 0.00E+DO 5.35E+0S 0.00E+00 NG
Ni-59 2.29E+00 1.34E+04 0.00E+D0 0.00E+D0 0.00E+DO 1.34E+04 2.20E-17 2.95E-10
Ni-63 5.36E+02 3.20E+06 0.00E+00D 0.00E+00 0.00E+00D 3.20E+06 5.30E-17 1.70E-07
Nb-94 4.36E+00 2.55E+0D4 0.00E+D0 0.00E+DO 2.55E+D4 B6.00E-16 1.53E-08
Cs-137 T 21E 104 5.57E+07 0.00E +00 0.00E+00 0.00E+DO 5.57E+D7 2.40E-15 1.34E-04
Sr-90 7. 28E+02 3.34E+05 0.00E+00D 0.00E+0D 0.00E+00D 3.34E+05 1.90E-15 6. 36E-07
Tc-99 5.10E+01 2.28E+D4 0.00E+D0 0.00E+D0 0.00E+DO 2.28E+0D4 1.20E-16 2.74E-09
1-129 4.48E-02 2.05E+D2 0.00E+D0 0.00E+D0 0.00E+DO 2.05E+D2 3.60E-15 7.39E-10
Cs-134 1.06E+04 3. 70E+D7 0.00E+00 0.00E+00 0.00E+00 5.70E+07 7.40E-15 4. 22E-04
Pu-241 1.11E+05 8 69E+04 0.00E+00D 0.00E+00D 0.00E+00 1.98E+05 1.40E-16 2. 7B8E-08

U-235 1.99E-02 1.54E-02 0.00E+D0 0.00E+DO 0.00E+DO 3.53E-02 0.00E+00 MNC

U-238 6.09E-01 4.56E-01 0.00E+D0 0.00E+D0 0.00E+DO 1.07E+00 0.00E+00 NG
Pu-238 1.23E+03 9.61E+02 0.00E+00 0.00E+0D0 0.00E+DO 2.18E+0D3 8.50E-17 1.87E-10
Pu-239 3.36E+02 2.51E+D2 0.00E+00D 0.00E+0D 0.00E+00D 5.86E+0D2 5.20E-16 3.05E-10
Pu-240 7.96E+02 B6.27E+D2 0.00E+D0 0.00E+D0 0.00E+DO 1.42E+03 5.30E-16 7.54E-10
Am-241 2.04E+03 1.50E+03 0.00E+D0 0.00E+D0 0.00E+DO 3.54E+03 1.10E-15 3.89E-09
Cm-244 3.35E+02 2.58E+D2 0.00E+00 0.00E+00D 0.00E+00D 5.93E+02 4.70E-16 2.78E-10
TOTAL 1.50E+05 1.88E+08 0.00E+D0 0.00E+D0 0.00E+DO 1.88E+08 5.77E-D4

B o ooplicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosols release height) N/A

Public exposure [mSv]

5.77E-04

L — Ligquid
01/01/2005
31/12/2005
01/01/2005
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Table 6-10.2 Public Exposure due to Release in 20Q6quid)

Key Isotopes Activities releases [Bq]
i / spectrum [ Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release
Co-60 2 74E+05 1.81E+07 0.00DE+0D 0.00E+00 0.00E+00 Period of release : start
Cs-137 8 95E+04 7. .35E+07 0.00DE+0D 0.00E+0DD 0.00E+0D0 end
Spectrum reference date
Related Isotopes Activities Releases [Bq] D1, Dose Di
i | spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/iBqg] [mSv]

Co-60 2 74E+05 1.81E+07 0_0DE+00D 0.00E+00 0.00E+00 1.84E+07 1.20E-15 2 21E-05

H-3 N M M MNC 0.00E+00 0.00E+00 0. 00E+Q00 N
C-14 1. 85E+03 1.13E+05 0_00E+00 0.00E+00 0.00E+00 1. 14E+05 3. 10E-15 3. 55E-07

Cl-36 0.00E+00 0.00E+00 0.00E+00 MNC
NMn-54 9.17E+04 7.93E+06 0.00E+D0 NC 8.02E+06 8.20E-17 G .58E-07
Fe-55 9.17E+05 B.63E+07 0.00E+00 0.00E+0D0 0.00E+D0 8. 72E+07 1.20E-16 8. 06E-06

Co-58 1.53E+02 2.67E+04 Q.0DE+Q0D 0.00E+00 0.00E+00Q 2.69E+04 0.00E+0Q0 MNC
MNi-59 3.92E+02 2 36E+04 0.0DE+QD 0.00E+0D 0.00E+00 2 40E+04 2 20E-17 5 27VE-10
MNi-63 S 14E+04 5 58E+08 0_0DE+00D 0.00E+00 0.00E+00 5.67E+06 5 30E-17 3.01E-07
MNb-94 7. A48E+02 4 45E+04 0.00E+00D 0.00E+00D 4. 55E+04 6.00E-16 2 73E-08
Cs-137 8.95E+04 7.35E+07 0.00E+00 0.00E+D0 0.00E+0D0 7.36E+07 2.40E-15 1. 77E-04
Sr-90 5.36E+03 4 40E+05 0.00E+00 0.00E+0D0 0.00E+D0 4. 45E+05 1.90E-15 8 46E-07
Tc-99 3.84E+02 3.05E+04 Q.0DE+Q0D 0.00E+00 0.00E+00Q 2. 12E+04 1.20E-16 3.74E-08
1-129 3.37E-01 2 77E+02 0.0DE+QD 0.00E+0D 0.00E+00 2. 77E+D2 3.60E-15 9 98E-10
Cs-134 5 73E+D4 5. 489E+07 0.0DE+00D 0.00E+00 0.00E+00 5 49E+07 7. 40E-15 4 07VE-04
Pu-241 8 00E+05 1.12E+05 0.00E+00 0.00E+00 0.00E+00 9 12E+05 1. 40E-18 | 28E-0T

U-235 1.50E-01 2. 0BE-D2 0.00E+00D 0.00E+00 0.00E+00 1.71E-01 0.00E+00 MNC

U-238 4 S9E+00 G.16E-01 0.00E+00 0.00E+00 0.00E+00 5.21E+00 0.00E+00 MNC
Pu-238 9.22E+03 1.29E+03 0.00E+00 0.00E+D0 0.00E+0D0 1.05E+04 8.50E-17 8 83E-10
Pu-239 2.53E+03 3.39E+02 0.00E+00 0.00E+0D0 0.00E+D0 2.87E+0D3 5.20E-16 1. 49E-09
Pu-240 5. 99E+03 8.46E+02 Q.0DE+Q0D 0.00E+00 0.00E+00Q G.84E+03 5.30E-16 3.63E-08
Am-241 1. 67E+D4 2 19E+03 0.0DE+QD 0.00E+0D 0.00E+00 1.89E+04 1.10E-15 2 07VE-08
Cm-244 2 43E+03 3. 35E+02 0.0DE+00D 0.00E+00 0.00E+00 2 7BE+03 4. 70E-18 1. 30E-09
TOTAL 2.37TE+06 2. 27E+08 0.00E+00 0.00E+D0 0.00E+0D0 2.29E+08 G 16E-04

B o =rrlicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosols release height) MNFA

Public exposure [mSv]

6.16E-04

L — Liguid
01/01/2006
31/12/2006
01/01/2005
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Table 6-10.3 Public Exposure due to Release in 20Q4quid)
Key Isotopes Activities releases [Bq]

i/ spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 Spectr-um 4 | Spectrum 5 Type of release L — Liguid
Co-60 5.6TE+04 1.81E+07 0.00E+00 0.00E+00 0.00E+00 Period of release : start 01/01/2007
Cs-137 1.35E+05 7.32E+07 0 O0E+00 0.00E+00 0.00E+00 end 31/12/2007

Spectrum reference date 01/01/2005
Related Isotopes Activities Releases [Bq] D1,] Dose Di
i spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [SviBq] [mSv]
Co-60 5.67E+04 1.81E+07 0.00E+00 0.00E+00 0.00E+00 1.81E+07 1.20E-15 2.17E-05
H-3 NC NC NC MC 0.00E+00 0.00E+00 0.00E+00 NC
C-14 4 39E+02 1.29E+05 0.00E+00 0.00E+00 0.00E+00 1.29E+05 3.10E-15 4.01E-07
Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 8 61E+03 4 00E+08 0.00E+00 NC 4.01E+06 B.20E-17 3.29E-07
Fe-55 1.67E+05 5.82E+07 0.00E+00 0.00E+00 0.00E+00 5.83E+07 1.20E-16 7.00E-06
Co-58 1.03E+00 8 64E+02 0 00E+00 0.00E+00 0.00E+00 8 65E+02 0.00E+00 NC
Ni-59 9.24E+01 2.88E+04 0.00E+00 0.00E+00 0.00E+00 2.68E+04 2.20E-17 591E-10
Ni-63 2 14E+04 5.29E+06 0 00E+00 0.00E+00 0.00E+00 6. 31E+06 5.30E-17 3.34E-07
Nb-94 1. 76E+02 5 .08E+04 0 00E+0D0 0.00E+00 5 10E+04 6.00E-16 3.08E-08
Cs-137 1.35E+05 7.32E+07 0 00E+00 0.00E+00 0.00E+00 7. 33E+07 2 40E-15 1. 76E-D4
Sr-90 8.09E+03 4.38E+05 0.00E+00 0.00E+00 0.00E+00 4 46E+05 1.90E-15 8.47E-07
Tc-99 5 94E+02 3.14E+04 0 00E+00 0.00E+00 0.00E+00 3.20E+04 1.20E-16 3.84E-09
I-129 5.22E-01 2.82E+02 0.00E+00 0.00E+00 0.00E+00 2.83E+02 3.60E-15 1.02E-09
Cs-134 5.33E+04 3 99E+07 0 00E+00 0.00E+00 0.00E+00 4. 00E+07 7.40E-15 2 96E-04
Pu-241 1.18E+086 1.09E+05 0.00E+00 0.00E+00 0.00E+00 1.29E+06 1.40E-16 1.80E-07
U-235 2.32E-01 2.12E-02 0.00E+00 0.00E+00 0.00E+00 2.53E-01 0.00E+00 NC
U-238 7 10E+00 B.27E-01 0 00E+00 0.00E+00 0.00E+00 7. F3E+00 0.00E+00 NC
Pu-238 1.42E+04 1.30E+03 0.00E+00 0.00E+00 0.00E+00 1.55E+04 8.50E-17 1.31E-09
Pu-239 3.91E+03 3 45E+02 0 00E+00 0.00E+00 0.00E+00 4 26E+03 5.20E-16 2 21E-09
Pu-240 9.27E+03 8.83E+02 0.00E+00 0.00E+00 0.00E+00 1.01E+04 5.30E-16 5.37E-09
Am-241 2 77TE+04 2.39E+03 0 00E+00 0.00E+00 0.00E+00 3.00E+04 1.10E-15 3.31E-08
Cm-244 3.62E+03 3.29E+02 0.00E+00 0.00E+00 0.00E+00 3.94E+03 4.70E-16 1.85E-09
TOTAL 1. 70E+08 2 00E+08 0 00E+00 0.00E+00 0.00E+00 2.02E+08 5 03E-04
B o =rrlicable for defined isotopic spectrum
NC - not calculated
K pararnetEr {coefﬁcient to take into account the aerosols release height} /A

Public exposure [mSv]

5.03E-04
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Table 6-10.4 Public Exposure due to Release in 20Q8quid)

B <! =oplicable for defined isotopic spectrum

MNC

- not calculated

K parameter (coefficient to take into account the aerosols release height)

Public exposure [mSv]

4.52E-04

NJA

Key Isotopes Activities releases [Bq]
i ! spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release
C0-60 387E+05 | 332E+07 | O.00E+00 | 0.00OE+00 | 0.00E+00 Period of release : start
Cs-137 2 60E+05 | 7.80E+07 | O.00E+00 | O00E+00 | O.00E+00 end
Spectrum reference date
Related Isotopes Activities Releases [Bq] DT ~ Dose Di |
i | spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/IBq] [mSv]
Co-60 3.87E+05 | 3.32E+07 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.36E+07 1.20E-15 4.03E-05
H-3 NC NC NC NC 0.00E+00 0.00E+00 0.00E+00 NC
C-14 3.45E+03 | 2.72E+05 | O0.00E+00 | 0.00E+00 | 0.00E+00 | _2.7BE+05 3.10E-15 8.54E-07
Cl-386 0.00E+00 0.00E+00 0.00E+00 NC
Wn-54 3.33E+04 3.73E+08 0.00E+00 NG 3.77E+06 B.20E-17 3.00E-07
Fe-55 101E+06 | 943E+07 | O0.00E+00 | O.0DE+00 | O.00E+00 | 9.53E+07 1.20E-16 T14E-05
Co-58 2.28E-01 5 16E+01 0.00E+00 | 0.00E+00 | 0.00E+00 5 18E+01 0.00E+00 NC
Ni-59 7 20E+02 | 561E+04 0.00E+00 | 0.00E+00 | 0.00E+00 5 B8E+04 2.20E-17 1.25E-00
Ni-63 1.66E+05 131E+07 | 0.00E+00 | O.00E+00 | 0.00E+00 1.33E+07 5.30E-17 7.03E-07
Nb-94 1.37E+03 1.07E+05 | 0.00E+00 | O0.00E+00 1.08E+05 5.00E-16 5.4BE-08
Cs-137 2.52E+05 | 7.39E+07 | O.00E+00 | O.00E+00 | 0.00E+00 | 7.42E+07 2.40E-15 1.78E-04
Sr-90 1.50E+D4 4.42E+05 | 0D.0DE+00 | 0.00E+00 | 0.00E+00 | 4.67E+05 1.90E-15 8.6BE-07
Tc-99 113E+03 | 3.24E+04 0.00E+00 | O0.00E+00 | 0.00E+00 3.36E+04 1.20E-16 4 03E-09
1-129 9.04E-01 2.92E+02 | D.0DE+00 | O0.00E+00 | 0.00E+00 | 2.83E+02 3.60E-15 1.05E-09
Cs-134 8.60E+04 2.05E+07 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.96E+07 7 40E-15 2.19E-04
Pu-241 2 14E+0B 1.07E+05 | 0.00E+00 | O.00E+00 | O0.00E+00 | 2.25E+06 1.40E-16 314E-07
U-235 4.42E-01 2.19E-02 D.00E+00 | O.00E+00 | 0.00E+00 4.63E-01 0.00E+00 NC
U-238 1.35E+01 5.45E-01 0.00E+00 | O.00E+00 | 0.00E+00 1 42E+0] 0.00E+00 NG
Pu-238 2.67E+04 134E+03 | O.00E+00 | O.OOE+00 | O.00E+00 | Z.B1E+04 B.50E-17 2 B0E-09
Pu-239 7 45E+03 | 3.57E+D2 | O.00E+00 | O0.00E+00 | 0.00E+00 | 7.B1E+03 5.20E-16 4 0BE-09
Pu-240 1.77E+0D4 8.01E+02 | O0.00E+00 | 0.00E+00 | 0.00E+00 1.85E+04 5.30E-16 9 B3E-09
Am-241 5 60E+04 2.63E+03 | O0.0DE+00 | 0.00E+00 | 0.00E+00 5 B7E+04 1.10E-15 5.45E-08
Cm-244 6.63E+03 | 3.27E+D2 | O.00E+00 | O0.00E+00 | 0.00E+00 J| 6.95E+03 4.70E-16 3.27E-09
TOTAL 4.21E+06 | 2.49E+08 | O.00E+00 | O.00E+00 | O0.00E+00 | 2.53E+08 4.52E-04

L — Liguid
01/01/2008
31/12/2008
01/01/2005
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Table 6-10.5 Public Exposure due to Release in 20Q9quid)

Key Isotopes Activities releases [Bq]
i I spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release
Co-60 2.09E+08 2.03E+07 0.00E+00D 1.97E+05 0.00E+00 Period of release : start
Cs-137 1.34E+06 7. 19E+07 0.00E+00 2.18E+03 0.00E+00 end
Spectrum reference date

Related Isotopes Activities Releases [Bq] D1, Dose Di
i / spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [SviBq] [mSv]
Co-60 2.09E+08 2.03E+07 0.00E+00 1.97E+05 0.00E+0D0 2. 30E+083 1.20E-15 2.76E-04

H-3 NC NC [NC MNC 0.00E+00 0.00E+00 0.00E+00 [NC
C-14 2.14E+06 1.81E+05 0.00E+00 1.54E+03 0.00E+00 2.33E+06 3.10E-15 7. 23E-06

Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 9.13E+06 1.16E+06 0.00E+00 NC 1.03E+07 8.20E-17 5. 44E-07
Fe-55 4 80E+08 5.08E+07 0.00E+00 6.40E+05 0.00E+00D 5.31E+08 1.20E-16 6.37E-05

Co-58 4. 00E+0Q0 1.02E+00 0.00E+00 0.00E+00 0.00E+00 5.02E+00 0.00E+00 NC
Ni-59 4. 44E+05 3.90E+04 0.00E+00 1.58E+03 0.00E+00 4.84E+05 2.20E-17 1.07E-08
Ni-63 1.01E+08 9.05E+06 0.00E+00 1.7BE+05 0.00E+00 1.11E+08 5.30E-17 5 86E-06
Nb-94 8. 47E+05 7 42E+04 0.00E+00 3.03E+03 9.24E+05 6.00E-16 5 54E-07
Cs-137 1.34E+06 7. 19E+07 0.00E+DD 2.1 GE+03 0.00E+00 7.32E+07 2.40E-15 1.76E-04
Sr-90 8.01E+04 4.29E+05 0.00E+00 1.29E+02 0.00E+0D0 5.09E+05 1.90E-15 9.67VE-O07
Tc-99 5. 18E+03 3.23E+04 0.00E+00 9.68E+00 0.00E+00D 3.84E+04 1.20E-16 4 61E-09
1-129 5.43E+00 2 90E+02 0.00E+00 8. 72E-03 0.00E+00 2.96E+02 3.60E-15 1.06E-08
Cs-134 3.35E+05 2.09E+07 0.00E+00 5.38E+02 0.00E+00 2. 13E+07 7. 40E-15 1.57E-04
Pu-241 1.11E+07 1.01E+05 0.00E+DD 1.81E+04 0.00E+DD 1.13E+07 1.40E-16 1.58E-06

U-235 2.41E+00 2.18E-D2 0.00E+00 3.87E-03 0.00E+00D 2. 44E+00 0.00E+00 MNC

U-238 7.39E+01 6.45E-01 0.00E+00 1. 19E-01 0.00E+00 7. 46E+01 0.00E+00 NC
Pu-238 1.45E+05 1.32E+03 0.00E+00 2.33E+02 0.00E+00 1.46E+05 8.50E-17 1.24E-08
Pu-239 4 07E+04 3.55E+02 0.00E+00 6.54E+01 0.00E+00 4. 11E+04 5.20E-16 2.14E-08
Pu-240 9.64E+04 8 87E+02 0.00E+00 1.55E+02 0.00E+00 9.75E+04 5.30E-16 5. 17E-08
Am-241 3.24E+05 2 77E+03 0.00E+00 5.20E+02 0.00E+0D0 3.27E+05 1.10E-15 3.60E-07
Cm-244 3. 48E+04 3.13E+02 0.00E+00 5.58E+01 0.00E+00D 3.52E+04 4.70E-16 1.65E-08
TOTAL 8.17E+08 1.75E+08 0.00E+00 1.04E+06 0.00E+00D 9.93E+08 6.90E-04

B ot =popiicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosols release height) N/A

Public exposure [mSv]

6.90E-04

L — Liguid
01/01/2009
31/12/2009
01/01/2005
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Table 6-10.6 Public Exposure due to Release in 2@(Liquid)

Key Isotopes Activities releases [Bq]

i/ spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 Spect?um 4 | Spectrum 5 Type of release L — Ligquid
Co-60 5.16E+03 2.30E+07 0.00E+0D 2. 7A4E+DS 0.00E+DD Period of release : start 01/01/2010
Cs-137 3.44E+04 7.34E+07 0.00E+DD 3.00E+D3 0.00E+0D end 31/M12/2010

Spectrum reference date 01/01/2005
Related Isotopes Activities Releases [Bq] DT  Dose Di |
i | spectrum | Spectrum 1 ]| Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5] TOTAL [Sv/Bq] [mS3v]
Co-60 5.16E+03 2. 30E+07 0.00E+0D 2. 74E+D5 0.00E+0D 2.33E+07 1.20E-15 2 80E-05
H-3 NC NC MNC MNC 0.00E+00 0.00E+00 0.00E+00 MC
C-14 6.06E+01 2 49E+05 0.00E+0D 2 ABE+D3 0.00E+0D 2.52E+05 3.10E-15 7.80E-07
Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 1.14E+02 6.66E+05 0.00E+00D NC 6.66E+05 8.20E-17 5 46E-08
Fe-55 1.04E+04 5 08E+07 0.00E+0D 7.85E+D5 0.00E+0D 5 16E+07 1.20E-16 6 19E-06
Co-58 3.18E-06 3. 77E-02 0.00E+0D 0.00E+00D 0.00E+0D 3.77E-02 0.00E+00 MC
Ni-59 1.24E+01 5.05E+04 0.00E+0D 2.53E+03 0.00E+00 5 31E+04 2.20E-17 1.17E-09
Ni-63 2.82E+03 1.16E+07 0.00E+0D 2. 77E+05 0.00E+00 1.19E+07 5.30E-17 6 32E-07
Nbh-94 2.38E+01 9.60E+04 0.00E+0D 4.81E+03 1.01E+05 6.00E-186 6.05E-08
Cs-137 3. 44E+04 7.34E+07 0.00E+0D 3.00E+03 0.00E+DD 7.34E+07 2.40E-15 1.76E-04
Sr-80 2 05E+03 4 37TE+05 0.00E+0D 1.79E+02 0.00E+0D 4 39E+05 1.90E-15 8 35E-07
Tc-99 1.62E+02 3.37E+D4 0.00E+0D 1.38E+01 0.00E+0D 3.39E+04 1.20E-16 4 D5E-08
1-129 1.42E-01 3.03E+02 0.00E+0D 1. 24E-02 0.00E+0D 3.03E+02 3.60E-15 1.09E-089
Cs-134 B6.27E+03 1.56E+07 0.00E+0D 5 47E+D2 0.00E+00 1.56E+07 7.40E-15 1.15E-04
Pu-241 2 78E+05 1.01E+05 0.00E+00 2.45E+04 0.00E+00 4 03E+05 1.40E-16 5.65E-08
U-235 6.31E-02 2.27E-D2 0.00E+0D 5 52E-03 0.00E+0D 9. 14E-02 0.00E+00 MC
U-238 1.93E+00 B.74E-01 0.00E+00 T BIE-O1 D.00E+00 | 2.78E+00 0.00E+00 NG
[ Pu-238 3.7B6E103 157E+03 | 0O0DE+0D 3205+02 | D.00E+00 5 4B6E+03 B.G0E-17 4.B4E-10
Pu-239 1.07E+03 3.71E+02 0.00E+0D 9.31E+01 0.00E+00 1.53E+03 5.20E-16 795E-10
Pu-240 2.52E+03 9.26E+02 0.00E+0D 2.21E+02 0.00E+DD 3.67E+03 5.30E-16 1.95E-09
Am-241 8.91E+03 3.04E+03 0.00E+0D 7. 79E+D2 0.00E+DD 1.27E+04 1.10E-15 1.40E-08
Cm-244 8.78E+02 3.14E+02 0.00E+0D 7.67E+D1 0.00E+DD 1.27E+03 4.70E-18 5.96E-10
TOTAL 3.56E+05 1.76E+08 0.00E+0D 1.38E+06 0.00E+0D 1. 7BE+D8 3. 2BE-04
I o' corlicable for defined isotopic spectrum
MC - not calculated
K parameter (coefficient to take into account the aerosols release height) MNIA
Public exposure [mSv] 3.28E-04
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Table 6-10.7 Public Exposure due to Release in 2A0(Liquid)
Key Isotopes Activities releases [Bq]

i/ spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release L — Liquid
Co-60 3. 16E+03 2. 31E+07 0.00E+D0 2. 74E+DS 0.00E+00 Period of release : start 01/01/2011
Cs-137 5 16E+03 2 31E+07 0.00E+DO0 2 74E+D5 0.00E+00 end 31/M12/2011

Spectrum reference date 01/01/2005
Related Isotopes Activities Releases [Bq] DT  Dose Di |

i { spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/Bq] [mSv]

Co-60 5.16E+03 2 31E+07 0.00E+D0 2. 74E+D5 0.00E+00 2. 34E+07 1.20E-15 2 BOE-05

H-3 MNC NC NC NC 0.00E+00 0.00E+00 0.00E+00 MNC
C-14 6.96E+01 2.87E+05 0.00E+DD 2.83E+03 0.00E+0D 2.90E+05 3.10E-15 8 98BE-07

0.00E+00 0.00E+00 0.00E+00 NC
5.78E+01 3.38E+05 0.00E+00 NG 3.38E+05 8.20E-17 2 7TE-08
9.18E+03 4 49E+07 0.00E+D0 B.92E+05 0.00E+00 4 56E+07 1.20E-16 5 47E-06

Co-58 1.04E-07 1.22E-03 0.00E+D0 0.00E+00 0.00E+00 1.22E-03 0.00E+00 MNC
Ni-59 1.42E+01 5.77E+04 0.00E+00 2.88E+03 0.00E+0Q0 6.06E+04 2.20E-17 1.33E-08
Ni-63 3.20E+03 1.32E+07 0.00E+00 3.14E+05 0.00E+0Q0 1.35E+07 5.30E-17 7 18E-07
Nb-94 2.71E+01 1.10E+05 0.00E+00 5.48E+03 1.15E+05 6.00E-16 6. 91E-08
Cs-137 5.16E+03 2 31E+07 0.00E+D0 2. 74E+D5 0.00E+00 2.34E+07 2 40E-15 5 60E-05
Sr-90 3.07E+02 1.37E+05 0.00E+D0 1.63E+04 0.00E+00 1.54E+05 1.90E-15 2 892E-07
Tec-99 2. 48E+01 1.08E+04 0.00E+D0 1.28E+03 0.00E+00 1.22E+04 1.20E-16 1. 45E-09
1-129 2.18E-02 9.76E+01 0.00E+DD 1.16E+00 0.00E+0D 9.8YE+01 3.60E-15 3.55E-10
Cs-134 6.87E+02 | 3.58E+08 | 0.00E+00 | 3.65E+04 | 0.00E+00 | 3.62E+06 7.40E-15 2.68E-05
Pu-241 4. 06E+04 3.09E+04 0.00E+00 2.18E+06 0.00E+00 2.25E+06 1.40E-16 3. 18E-07

U-235 0.60E-05 7.32E-03 0.00E+00 5. 15E-01 0.00E+00 5.32E-01 0.00E+00 MNC

U-238 2.97E-01 217E-01 0.00E+D0 1.58E+01 0.00E+00 1.63E+01 0.00E+00 MNC
Pu-238 5.73E+02 4.36E+02 0.00E+00 3.05E+04 0.00E+0Q0 3.15E+04 8.50E-17 2.67E-09
Pu-239 1.64E+02 1.19E+02 0.00E+00 8.69E+03 0.00E+0Q0 8.97E+03 5.20E-16 4. 67E-09
Pu-240 3.87E+02 2 98E+02 0.00E+00 2.08E+D04 0.00E+0Q0 2.13E+04 5.30E-16 1.13E-08
Am-241 1.43E+03 1.02E+03 0.00E+00 7.61E+04 0.00E+0Q0 7.85E+04 1.10E-15 8.64E-08
Cm-244 1.30E+02 9.74E+01 0.00E+D0 5.89E+03 0.00E+00 7. 12E+03 4.70E-16 3. 34E-08
TOTAL 6.72E+04 | 109E+0B | O.00E+OD | 3.94E+06 | 0.00E+00 | 1.13E+08 T.19E-04

I o' =oriicable for defined isotopic spectrum
NC . not calculated
K parameter (coefficient to take into account the aerosols release height) MN/A

Public exposure [mSv]

1.19E-04
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Table 6-10.8 Public Exposure due to Release in 2@0(Liquid)

Key Isotopes Activities releases [Bq]
i/spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 Type of release
Co-60 5.08E+03 3.42E+07 0.00E+00 1.51E+05 0.00E+00 Period of release : start
Cs-137 3. 35E+04 7.38E+07 0.00E+00 1.66E+03 0.00E+00 end
Spectrum reference date

Related Isotopes Activities Releases [Bq] D1,1 Dose Di
i | spectrum | Spectrum 1 | Spectrum 2 | Spectrum 3 | Spectrum 4 | Spectrum 5 TOTAL [Sv/Bqg] [mSv]
Co-60 5.09E+03 3.42E+07 0.00E+D0 1.51E+05 0.00E+D0 3. 44E+07 1.20E-15 4 13E-05

H-3 MNC e MNC NC 0.00E+00Q 0.00E+0D0 0.00E+00 MNC
C-14 7. S9E+01 4 59E+05 0_00E+00 1.79E+03 0.00E+00 4 91E+05 3.10E-15 1. 52E-06

Cl-36 0.00E+00 0.00E+00 0.00E+00 NC
Mn-54 2.89E+01 2.55E+05 0.00E+D0 NC 2.55E+0S5 B8.20E-17 2.09E-08
Fe-55 7. 98E+03 5 87E+07 0_00E+00 3. 36E+05 0.00E+00 5 91E+07 1.20E-16 7 D9E-06

Co-58 3.32E-08 5.90E-05 0.00E+00 0.00E+00 0.00E+00 5.90E-05 0.00E~+00 NC
Ni-59 1.60E+01 8.7 7E+D4 0.00E+00 1.81E+03 0.00E+D0 9 .95E+D4 2.20E-17 2.19E-08
Ni-63 3.57E+D3 2.22E+07 0.00E+D0Q 1.96E+0D5 0.00E+D0 2.24E+07 2.30E-17 1.19E-06
MNb-94 3. 05E+01 1.86E+05 0.00E+00 3 45E+03 1.89E+05 6.00E-16 1.13E-07
Cs-137 3. 38E+04 7. 38E+0T 0.00E+00 1.66E+03 0.00E+00 7.39E+07 2. 40E-15 1.77E-04
Sr-90 2.02E+03 4 39E+0D5 0.00E+D0 9.86E-+01 0.00E+D0 4 41E+D5 1.90E-15 8 38E-07
Tc-99 1.67E+D2 3.55E+D4 0.00E+0D0 7.98E+00 0.00E+D0 3.57E+D4 1.20E-16 4. 28E-08
1-129 1.47E-01 3.19E+02 0.00E+00 7. 18E-03 0.00E+00 3. 20E+02 3.60E-15 1.15E-08
Cs-134 3. 30E+03 8 35E+06 0_00E+00 1.61E+02 0.00E+00 8.38E+06 7. 40E-15 5. 20E-05
Pu-241 2.81E+05 9 65E+D4 0.00E+00 1.29E+04 0.00E+D0 3. 7T0E+D5 1.40E-18 5 18E-08

U-235 6.52E-02 2.40E-D2 0_.00E+00 3. 19E-03 0.00E+00 9.24E-02 0.00E+00 MNC

U-238 2.00E+00 7.10E-01 0.00E+00 9 77E-D02 0.00E+00 2.80E+00 0.00E~+00 NC
Pu-238 3.83E+03 1.42E+03 0.00E+00 1.87E+D2 0.00E+D0 5. 43E+03 8.50E-17 4 62E-10
Pu-239 1.10E+03 3.90E+D2 0.00E+D0Q 5.38E+D1 0.00E+D0 1.54E+03 5.20E-186 8.03E-10
Pu-240 261E+03 9. 75E+D2 0.00E+00 1.28E+0D2 0.00E+00 3. 71E+03 5.30E-16 1. 97E-089
Am-241 1.00E+04 3.50E+D3 0.00E+D0 4 91E+D2 0.00E+D0 1.40E+04 1.10E-15 1.54E-08
Cm-244 8.40E+02 3.07E+D2 0.00E+D0 4. 11E+01 0.00E+D0 1.19E+0D3 4.70E-16 5.58E-10
TOTAL 3.85E105 TOOE+0B | 0O0E+00 | 7.06E+05 | 0.00E+00 | 2.00E+08 2 01E-04

B ot =pplicable for defined isotopic spectrum
NC - not calculated
K parameter (coefficient to take into account the aerosols release height) NSA

Public exposure [mSv]

2.91E-04

L — Liguid
01/01/2012
31M2/2012
01/01/2005
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D) Discussion

Tables 6-10.1 to 6-10.8 show that the effectiveedagsulting from the discharges of liquid
RAW are predicted to fall in the range 1.2%106.9x10" mSvly.

As indicated in section 6.11, some conservatismbleas included in the radiological
source term assessment.

An examination of Tables 6.10.1 to 6.10.8 showg tha annual global liquid
discharges into the lake are predicted to falltia tange 1.1xf0to 9.9x18 Bq
(extreme variation of a factor 9), the maximum ealkeing reached in 2009 and
corresponding mainly to the discharges of the cwagiwely assumed non-recycled
cleaned condensate generated by the processindneofspent decontamination
solutions (see also section 3.10.4 —-b). The effecioses exhibit an extreme
variation of a factor of about 6, the highest val@®x1d mSv) being also reached
in 2009.

With the exception of year 2009, ¥5and C$*' are the main contributors to the
global effective dose and the nuclide vector of ghabal releases is governed by
spectrum for both the activation and fission products.

In year 2009, due to the impact of the in-line dg@amination activities, leading to
the removal of corrosion cruds and oxides, depdsde the inner walls of the
equipment and mainly contaminated by insolublevatitin products, C8 becomes
the dominant contributor to the global effectivesélo The nuclide vector of the
global releases is governed by spectrumf@ the activation products and by
spectrum $for the fission products.

The contribution of the TRU to the global effectidose remains quite low
(maximum value = 0.07 % in 2009).

E) Conclusion of assessment of public radiologicakposure

The highest predicted yearly effective dose to mmembers of the public due to the
radionuclide content (Hexcluded) of the discharged water during the dfigeof Unit 1

is predicted to occur in 2009 and to be of 6.9%1Syv, i.e. a value slightly lower than that
resulting from the routine operation of Unit 1 (810 mSv — see section 6.4.2.1).

For the other years of the defuelling phase, tteglyexposure is predicted to be lower by
a factor up to 7 than that assessed for routineatipe, in function of the considered year.

As already mentioned in section 6.3.1 for the aphesic releases, the radionuclide
content of the discharged water due to the operatidghe spent resins/perlite/sediments
and of the solid waste retrieval and conditioniagilfties are attributed to those of Unit 1
defuelling phase.
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F)

H® Releases

H® Releases via the Liguid Waste

Measurements made by the Institute of Physics§B@jved that the Hnventory in Unit 1
is of the order of 10 GBq or lower, most of thé iHventory being concentrated in the
spent fuel pool waters.

After the RFS, B will no longer be produced and it can be stated the whole inventory

of Unit 1 will progressively be released during Uhidefuelling phase. The average release
of H* should not exceed 1.25 GBqly, i.e. 0.32 % of yemleases during routine operation
of one unit [86].

The corresponding effective dose amounts to 4.Zx8vly, i.e. a totally negligible value
by comparison with the effective dose resultingnfrohe liquid releases of the other
nuclides.

H® Releases via the Gaseous Waste

During normal operation, the®ttmospheric releases essentially originate frosréactor
gas circuit and, to much lower extent, from thepsration of the water from the pools.

After the RFS, B will no longer be released by the reactor gaaiti@nd the contribution
of the H discharge via the pool water evaporation to thesms effective dose will be
totally negligible.

6.5.3 Contribution of Unit 2 to the Radionuclide Contentof the Discharged Water

During period 2005 — 2012, the contribution of URitto the radionuclide content of the
discharged water includes:

(@) the releases during operation period 2005 — 2009;

(b) the releases during the reactor post-shutdown ppasied 2010 — 2012).

(@) Releases during Operation Period
On the basis of the data in section 6.4.2.1, thedipted radionuclide content in the
discharged water amounts to 4.4%By/y (Sr° included, H excluded). The predicted®*H
content in the discharged water amounts to 3.8X8@/y (conservative value).
The corresponding effective dose to the criticalmbers of the public amounts to
9.0x10" mSvly.

(b) Releases during the Reactor Post-Shutdown &erio
The detailed environmental impact of Unit 2 poastdiown activities during period 2010 —
2012 will be given in the EIA Report associatedU®DPO. In this EIA, a preliminary
assessment can only be given extrapolating thdtsepartaining to the corresponding
activities of Unit 1.
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Year 2010
Activit Rag:lionuclide content of the
y discharged watef® (Bq)
» Unit 2 Stage 1 post-operation of systems 1.5x10
kept in service
« Reactor defuelling 6.0x10
« Unit 2 system modifications/isolation 9.7x10
Total 1.66x10
The corresponding effective dose to the criticainbers of the public is estimated to
2.3x10" mSv.
Year 2011
Activit Ra_dionuclide content of the
Y discharged watef’ (Bq)
» Unit 2 Stage 2 post-operation of systems 6.4x10
kept in service
* In-line decontamination 2.3x10
« Unit 2 system modifications/isolation 1.7x10
« Pools defuelling 3.3x10
Total 2.37x10

The corresponding effective dose to the criticainbers of the public is estimated to
1.5x10° mSv.

It must be noted that the in-line decontaminatibthe MCC+PCS is carried out only 1
year after the RFS of Unit 2, allowing thus muchaller decay time of the short-life
nuclides inventories fixed in the inner wall oxitkeyers of the to be decontaminated
equipment (MA*, Cc®, Fr°, etc.). In Unit 1, this activity is carried outyéars after the
RFS, allowing thus much longer decay time of thersslhife nuclides inventories in the to
be decontaminated equipment.

Year 2012
Activit Rag:lionuclide content of the
y discharged water® (Bq)
» Unit 2 Stage 2 post-operation of systems 6.4x10
kept in service
+ Unit 2 system modifications/isolation 1.7x10
« Pools defuelling 3.3x10
Total 6.6x10

The corresponding effective dose to the criticainbers of the public is estimated to
9.1x10° mSv.

9 Preliminary estimate.
%0 Preliminary value for Unit 2.
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6.5.4 Conclusions

During Unit 1 defuelling phase (period 2005 — 2018 contribution of Unit 2 operation and
post-shutdown operation to effective dose resultirgn the radionuclide content in the
discharged water varies in function of the consdeyear and is found to lay in the range
9.1x10° mSv/y to 1.5x18 mSv/y. Combining the discharges of both Units migirthe above
mentioned period leads to the following dose assess

Table 6-11 Radiological Impact of the Radionuclide Content inthe Discharged Water
from INPP Site during Unit 1 Defuelling

Year Unit 1 (mSvly) Unit 2 (mSv/yJ® | Total Site (mSvly)
2005 5.8x10" 9.0x10" 1.5x10°
2006 6.2x10" 9.0x10" 1.5x10°
2007 5.0x10 9.0x10 1.4x10°
2008 4.5x10* 9.0x10" 1.4x10°
2009 6.9x10 9.0x10 1.6x10°
2010 3.3x10" 2.3x10" 5.6x10
2011 1.2x10 1.5x10° 1.6x10°
2012 2.9x10 9.1x10° 3.8x10*

Unit 1 radiological impact includes the doses du¢he radionuclide content in the discharged
water from the spent resins/sediments and solidtevestrieval and conditioning facilities.
However, due to the quite small water dischargemfthese facilities, their impact on Unit 1
effective dose remains also low, while the impattttee atmospheric releases from these
facilities appears to govern the radiological intpaicUnit 1 atmospheric releases (see section
6.3.2.1 —F).

The duration of Stage 1 for Unit 2 (1 year) is séothan the corresponding one of Unit 1 (4
years). This means that, by the beginning of S&gthe radionuclide inventories of Unit 2
equipment will be higher that those of Unit 1, daghe smaller decay time of some short lived
nuclides after the RFS (Mh Fe®, Cd™). This has a marked effect on the environmentalaich

of activities, such as in-line decontamination vihace carried out at the beginning of Stage 2.

6.5.5 Summary

Table 6-12 summarises the predicted overall radiodd environmental impact of INPP Site
(D&D activities in Unit 1 excluded) during Unit letlelling phase.
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Table 6-12 INPP Site (D&D activities in Unit 1 exalded) Overall Radiological Impact
during Unit 1 Defuelling Phase

Critical individual effective dose (mSvl/y)
Year Atr_nospheric Radior]uclide content in Total
discharges the discharged water (INPP site)
(INPP site) (INPP site)
2005 1.0x10° 1.5x10° 2.5x10°
2006 1.4x10° 1.5x10° 2.9x10°
2007 1.3x10° 1.4x10° 2.7x10°
2008 1.2x10° 1.4x10° 2.6x10°
2009 1.3x10° 1.6x10° 2.9x10°
2010 1.6x10° 5.6x10 2.2x10°
2011 1.3x10° 1.6x10° 2.9x10°
2012 9.9x10" 3.8x10" 1.4x10°

From above table it can be seen that effectivestiséhe critical member of the Public remain
within the allowed limit for both atmospheric andter discharges (each at 0.1 mSv/y).

The overall radiological environmental impact ofFR site during Unit 1 defuelling phase is
predicted to lay in the range 1.4%310 2.9x10° mSvly, i.e. 0.7 to 1.5 % of the INPP site
maximum allowed limit (0.2 mSvly).

6.6 Solid Waste Production, Characterisation and Condibning Techniques
with Respect to the Final Disposal

6.6.1 Solid Waste Disposal Routes

The miscellaneous activities carried out during theduelling phase of Unit 1 lead to the
production of solid waste (SW) that complies wittef the following final disposal routes:

a) unconditional free release of non-conditioned SWpassal into a conventional waste
dumping site or incineration, melting, crushing;.etThe implementation of a free release
measurement facility to demonstrate the compliaofce concerned waste with the free
release waste acceptance criteria is foreseemifraime of U1DPO;

b) disposal of non-conditioned waste or pre-compaetaste (in case of compactable waste)
into the to be built landfill site, i.e. a dispossite for very low level short-lived
radionuclides (most of Group A waste or part of @rd waste);

c) disposal of conditioned waste packages into theetbuilt Near-Surface Repository (NSR),
after interim storage in INPP specific faciliticBhe NSR is designed for the long term
(several hundreds years) disposal of conditionedu@B+C waste or part of Group 1
waste not complying with the landfill WAC and théele Group 2 waste;

d) interim sorage, without conditioning, of graphiteroup D) waste and of Group E waste
(in-core activated materials), in INPP to be bapecific facilities, awaiting upon further
decision about the most appropriate conditioniriéques. After conditioning, this waste
will be either disposed of into an intermediate tegavity (graphite waste) or into a deep
geological repository (Group E waste).
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e) Disposal of the bitumenised waste in the to be agben existing storage vaults.

For disposal route (a), official radiological WA@acurrently available [88]. For disposal routes
(b) and (c), interim radiological WAC are availaipg9], [90].

The radiological WAC applicable to disposal rout¢ estrict the radionuclides inventories in
the concerned waste in order to limit the effectiese to the critical members of the public to
0.01 mSvl/y [88].

The interim radiological WAC proposed for disposalite (b) restrict the global radiological
inventory of the disposed waste, in order to lithé effective dose to the critical members of the
public to<0.1 mSvl/y, on the basis of conservative assumptiotisrespect to the radionuclides
leakages after the closure of the site [89].

In order to obtain a rather even distribution afioauclides in the waste, [89] also includes
limitation of the specific activities (Bg/g) of tltksposed waste.

Actually, on a long term basis, i.e. after the realmf the spent fuel interim storage facilities
and after the conditioning and removal of the imestored Group D and E waste, the nuclide
leakages from the landfill and from the upgradedrenised waste storage vaults will be the
remaining exposure sources for the hypotheticétatiindividual.

On a preliminary basis, it can thus be considenatithe critical individual effective dose should
not exceed 0.1 mSv/y for each of the hereabovesxp@athways.

The interim radiological WAC proposed for dispogsalute (c) restrict the global critical
nuclides® inventory of the disposed conditioned waste, ieorto limit the long-term effective
dose to the critical members of the public on thsidof conservative assumptions with respect
to nuclides leakage rates from the site and mignatates through the environment after the
closure of the site surveillance [90].

Further, [90] also includes limitations of the iat nuclide&® specific activities (Bg/ri) in the
conditioned waste, in order to limit the effectidese to the critical members of the publict
mSv/y in case of events with low probability (irgfon scenario, etc).

Remark: Other Disposal Routes

The current waste management practices at INPPirattude the disposal of very low active
waste (contact dose rate 0.6 uSv/h, B surface activity< 8 Bg/cnf), removed from the
controlled area, into “Polygons” dumping sites kechin the INPP controlled area. This practice
will be stopped by 2007, i.e. by the time of theefised landfill disposal site commissioning and
industrial operation of the free release measurefiaeilities. A Project is due to be launched in
20077, to assess the future issue of the existing poiggie.:

- either the conversion of the polygons into licenkedy term landfill sites provided with
appropriate monitoring programme, or

- the removal of the dumped waste, their conditiorangl disposal via other routes (free
release, disposal into a licensed landfill sitendittoning and disposal into a NSR).

*1 Critical nuclides: &, Ni*°, Ni®®, C®, Nb*, SP° Tc¢®, 11, cd%®, Cs¥, U° U*® P, PU° PO, PHY,
Am241, PLf42, cni*
2 INPP noteIITOwmp-1344-6: “Measures Concerning Industrial Waste Mgmnaentat INPP”.
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6.6.2 Production and Characterisation of the Solid Wastaluring Unit 1 Defuelling Phase

As shown in § 6.5.1, the conditioned decommissignivaste, as well as the conditioned
operational waste, must comply with a set of WA]Juding, among others, strict limitations on
the inventories of critical nuclides. The complianwith these WAC implies a detailed
radiological characterisation of the different veastreams to be conditioned.

The methodology implemented in U1DPO is summarseé#igure 6-2.

For each decommissioning activity carried out dyridnit 1 defuelling, the DBS outputs
include, among others (see chapters 5, 6 and App8maf U1DPO):

- the production of the different types of wasteatns;
the radiological characterisation;
the compliance with the radiological WAC applicatieéhe selected disposal route.

Histograms enable then to globalise the produatibeach solid waste stream for all activities
carried out during the defuelling phase of Unit 1.

Solid Waste to Free Release

The monthly production of solid waste, predictedtbg DBS computer tool (see chapter 6 of
U1DPO and [98]) and complying with the unconditibficee release radiological WAC, is

predicted to amount to 1.1-1.4 tons. The produgctiotegrated to Unit 1 defuelling, amounts to
112 tons (Figure 6-5). It consists mainly of speldthes, packing materials and protection
plastic sheets, i.e. a waste production relatedegresence of personnel in the controlled area.

In addition to these types of waste, a variety efyviow-level solid waste will be produced
during Unit 1 defuelling phase, such as metal sgrapetallic components, wood, concrete,
brickworks, wires, etc. Currently, this waste isitse the INPP industrial waste storage sites
(“polygons”). It is expected that a major fractiof this waste will comply with the
unconditional free release criteria. However, therent INPP criteria (contact dose rate < 0.6
uSv/h and surface activity < 8 Bg/éydo not enable to demonstrate the compliance thi¢h
free release criteria. Therefore, INPP has launeheubracterisation programme, in order to:

- accurately define the radionuclide inventories lus twaste and, more particularly, the
content of key nuclides, such as®®and C$*"

- measure the content of the “difficult-to-measureid-lived -y and a emitters and to
derive, therefrom, nuclide vectors;

- define practical criteria enabling INPP to freeeesde the waste under concern.

This programme has been carried out by the Inetitit Physics (Vilnius). The preliminary
results are now available [96] and being evalubietNPP for further practical implementation.

The existing very-low level waste storage polygame practically completely filled up. An
extension of the existing polygons will allow tordp 2500 i of very low level industrial
waste.

INPP has now acquired and is commissioning a fedease measurement facility. Indstrial
operation of this new facility is scheduled to star2005.
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Solid Waste to Landfill

The monthly production of solid waste routed toveatide landfill site is shown on Figure 6-6.

The volume of waste, disposed of and integratedni 1 defuelling phase, amounts to some
12600 mi. The sharp increase of the monthly disposal matépril 2009 corresponds to the

startup of the operational waste retrieval and @ssimg by the B2/3/4 facilities.

The monthly production rate observed during pefil®2005 — 05/2006 includes the retrieval of
the condensate polishing spent ion-exchange r¢82& nt in total for turbo-generators 1 and

2). The landfill disposal site commissioning is egtled in early 2007. Therefore, the waste
complying with the landfill disposal waste accepgwmriteria and produced during period 2005
— 2006 (about 1000 Jhmust be interim stored:

- the waste produced by Unit 1 in defuelling operat{gpent resins of the condensate
polishing system excluded), i.e. some 68% and by the continued operation of Unit 2,
could be routed to the empty Group 1 waste stovagés in building 157/1;

- after decontamination, the spent resins from thelensate polishing system of Unit 1 will
be dewatered and separatélgollected in specific glass fiber reinforced plasbntainers
designed for future disposal in the landfill (séaputer 6 of ULDPO, DBS 52.1 and 46.2 of
Appendix 3). The volume amounts to 350; montainers included and can be interim
stored in the turbine hall until the beginning 60Z.

For the whole defuelling period (see Figure 6-7 &iglre 6-8), the non-decaygdy activity
inventory of the waste disposed of into the lahdfihounts to 2.3x18 Bq, i.e. 23 % of the
radiological capacity of the site (10 TBq — see][8While the a activity of the same waste
amounts to 5.0xfBq, i.e. 5 % of the radiological capacity of tlie $10 GBq — see [89]).

Actually, the reference nuclide vectors of the wamte calculated by the assumed date of Unit 1
RFS (31.12.04) — see [86]. The DBS production saféatakes into account the evolution of the
nuclide vectors in function of the waste productiiate, i.e. in function of the time elapsed after
the RFS. However, once the waste is put in thefilbndo decay of its activity inventory is
further taken into account. This means that thdipted global activity inventory by end of 2012
and shown on Figure 6-7 largely exceeds the aanoal due to the decay of the short-lived
nuclides (MR, Fe®, Co®, Co°, C$*) since the introduction of the waste into the fidhd
Therefore, in order to better assess the landfill/ay inventory which could lead to a long term
radiological impact, the following corrections wdm@ught to Figure 6-7:

1) Total non-decayef-y activity inventory without the contribution of Mh Fe® Cc® and
Cs**. Figure 6-9 shows that, by end of 2012, the ldnglibbal activity inventory reduces
from 2.3x16% Bq (Figure 6-7) down to 1.5x1bBq;

2) Total non-decayefl-y activity inventory without the contribution of Mh Fe®, Co®, CJ°
and C$**. Figure 6-10 shows that, by end of 2012, the liéinglbbal activity inventory
further reduces from 1.5x¥bBq down to 9.03x1% Baq.

3 To avoid cross-contamination of these weakly radive resins by the other spent resins and spEsihg
collection systems.
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Environmental | mpact

The long term radiological exposure of the critioembers of the public will be addressed in
the EIA Report to be issued in the frame of thedfdinConstruction Project. However, some
preliminary orientative calculations have been @enied on the basis of the information and
data found in [87], which show that, after the aol@sof the site, the long term radiological
exposure of the critical members of the public gowerned by only few long-lived critical
nuclides:

- Cs*"and Nf® due to the importance of their inventories in ldredfill site;

- C*and *° due to their mobilities in the landfill site enmimment.

These preliminary results are summarised in tHeviahg table:

Table 6-13 Maximum Effective Dose to the Critical mmbers of the Public due to

Landfill
Activity inventory by | Annual leakage rate .
Nuclide completion of Unit 1 (% of the initial Eﬁs;lt:jvee ((rj;)és/p)eak
defuelling phase (Bq)| inventory /year)> y
Cs”’ 6.32x10° 0.1 3.6x10°
ct 6.88x10 1.0 5.6x10°
|129 2.57x10 1.0 2.8x10°
Ni% 3.22x1d1 0.1 3.0x10°
Nb% 2.68x10 0.1 8.0x10"
Total 6.3x10

As hereabove indicated, these results are to bgidened as preliminary and purely indicative,
as:

- the above activity inventories correspond to the ehUnit 1 defuelling phase and not to
the completion of INPP decommissioning;

- the annual leakages from the landfill are likelgr{®) conservatrive according to [89].
The effective dose is governed by th¥ @lease.
Solid Waste to Near-Surface Repository (NSR)

The volume of conditioned waste to be disposednothe to be built NSR amounts to some
22200 ni including:

- 20400 m of conditioned spent resins, perlite and sedimemrtsduced during period
January 2005 — December 2012, assuming that 8 d(@@@ liters) containing the
cemented mixture of resins/perlite and sedimer@gat into one FRA-ANP container, and
that, after grouting, these containers can be disppof into the NSR;

- 1800 ni of conditioned group A and B+C SW, produced durpegiod April 2005 —
December 2012.

** Conservative values according to [87].
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The global activity inventory of the conditioned sta includes, by the time of the waste
conditioning:

- 3.94x10"Bq of C3°,
- 1.74x103*Bq of Cs*".

The volume of the conditioned waste to be dispaged a NSR amounts to some 22 % of the to
be built site capacity=(L00000 ni), while the same waste will exhaust about 37 %hefNSR
radiological capacity, taking into account the intagies of the critical long half-life nuclides
scaled to C¥ and C$*".

Figure 6-11 shows the evolution of the NSR radimlalgcapacity index | along with the progress
of Unit 1 defuelling phase.

Radiological capacity Index | is defined as:

1= A <

i ,max

Ai = global activity inventory of critical nuclidg(Bq).
Ai. max = maximum allowable critical nuclide i activityvantory in the NSR under consideration (Bq).

The A maxVvalues are given by [90].
Remarks:

1. Asthe NSR is assumed to be commissioned in 2882 FDP and U1DPO), practically the
whole production of conditioned waste dedicate8l&R disposal during Unit 1 defuelling
stage will have to be interim stored either in tB&/3/4 interim storage building
(operational solid waste) or in the temporary gjerduilding of the Cementation and
Solidification Facility (spent resins/perlite/sedints).

2. Group E (3) Waste

During period April 2009 — December 2012, mosthed Group E (3) highly active solid
waste will be retrieved, put in containers and lyafgerim stored in a dedicated area of the
new B2/3/4 facilities, awaiting upon a decision aibthe most appropriate conditioning
type (VATESI requirement). For the considered pirisome 1860 rhof Group E (3)
waste will have to be interim stored. After apprag conditioning, this waste will be
disposed of into a geological repository.

6.6.3 Conclusions
During Unit 1 defuelling phase, the volumes of doliaste coming into consideration for

disposal into a landfill site and into a NSR aregédy governed by the conditioning of the
operational waste accumulated on the site.
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6.6.4 Bituminised Waste

The bituminised waste produced by the treatmerthefliquid waste generated during Unit 1
defuelling phase will be disposed of into the argsvaults of building 158.

A feasibility study dedicated to the assessmenheflong-term safety of the bituminised waste
existing storage facility enabled to conclude tpabvided that upgrading works be carried®gut
the existing storage facility could be converteth ia long-term safe surface repository [91].

INPP has now launched a project to engineer thes#fications and to obtain the licence from

VATESI [92]. In the frame of U1DPO preparation,hias been assumed that VATESI licence
will, actually, be obtained by INPP, i.e. that theisting bituminised waste will actually be

converted into a long-term surface repository.

The global production of bituminised waste amouatsome 1320 thduring Unit 1 defuelling
phase (Figure 6-12), i.e about 13 % of the remgisitorage capacity in August 2004 (10300
m®. The average production is about 1&month, with 2 major exceptions, in early 2003,
corresponding to the bituminisation of the in-lisggent decontamination solutions. The interim
radiological WAC developed for the NSR [90] wersalassumed to be applicable for the
disposal of bituminised wasfe i.e. the minimum volume of bitumen required bye th
conditioning of the evaporators concentrates predury each decommissioning activity was the
highest of the following values:

- the minimum volume needed to keep the salt conatoir<30 % (by weight) in the
bituminised waste matrix;

- the minimum volume needed to keep the critical idieckpecific activity (Bg/i) in the
waste matrix below the levels given by [90].

In that latter case, it was verified that the staoted specific activities did not exceed the
project design values.

Environmental | mpact

Very preliminary assessments show that the bituseehivaste storage vaults upgrading works
should, at least, consist [91] of a multi-layerfage barrier application on the roof and along the
lateral walls of building 158 and of the re-orgaien of building 158 drainage system and
drainage system monitoring.

®  Example: Modification of the building drainagesssm — Modification of the building roof structures

Application of a multi-layer cover on the roof bEtbuilding by the end of INPP decommissioning.
*® The radiological WAC developed for cemented waseethe only ones available in Lithuania. Currerthgre is
an uncertainty about the possible use of the WAgetbped for the cemented waste NSR disposalhédisposal
of bitumenised waste into the to be upgraded bihisegl waste storage vaults.
However, taking into account (see chapter 5.2 21dDP0):
o0 the long term stability of the bitumenised wastdrinas (i.e. over a few hundred years) on the bafsike
chemical and radiochemical characteristics of ithentenised waste,
o the confinement barriers of the upgraded bitumehisaste vaults (steel liner, thick concrete strregy
application of a covering earth layer),
the radiological WAC, developed for the disposatefented waste, can reasonably also be usedefdoriy term
disposal of bitumenised waste. This assumption halle to be confirmed on the basis of the resilthe safety
analysis to be conducted in the frame of the fuBitamenised Waste Storage Vaults Upgrading Prdjeetiod
2005 — 2006).
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The radiological impact of the bitumenised wast@agie vaults will be assessed in the EIA
Report to be issued in the frame of the bitumenigaste storage vaults Project [92]. However,
some preliminary dose assessments for the crithieahbers of the public can be found in [91]
for the most conservative scenarios and sets aingssons. The hypothetic receptor is a
drinking water well located in the area between liltamenised waste repository and the lake
Dgﬁkéiai. The ingestion dose assessment takes intmuatan annual water consumption of 0.6
m-ly.

Scenario A Nuclide Release via Building 158 Concrete Striefractures

Assuming that the nuclide release starts soon #feeclosure of the repository, i.e. 2027-2030,
after the application of the multi-layer surfacerts, the peak values of the effective dose are
predicted to occur about 10 years later and arsoofe 2-3 mSv/y (C¥ is the dominant
contributor to the effective dose), thus largelyeeding the current preliminary limit of 0.1
mSv/y. The calculations are impacted by severakeative assumptions, such as the number
and the sizes of the concrete fractures (1 fractuezy 10 m, fracture height 5 m, fracture width
1 mm), no sorption of the nuclides on the wallstte# concrete fractures, no retention of the
nuclides neither by the steel liner, nor by theuratbarriers, i.e. by the region between the
bitumenised waste repository and the hypothetical (.e. all the nuclides released from the
repository are collected into the well).

A more in-depth safety case must thus be prepasedetnonstrate the acceptability of the
bitumenised waste long term storage on the INRP Ehe safety case shall include an in-depth
analysis of each step involved in the release aigglation processes, starting from the source
term assessment. Engineered and natural barrielaying the releases and/or reducing the
migration rates, have major impacts on the expomselting from moderate half-life nuclides,
such as ¢8’. Such an in-depth safety analysis will be thetgiamt of the bitumenised waste
storage vaults upgrading Project [92].

Scenario B Yearly Spring Flooding

This scenario considers that, once a year, thengnwater level will rise during the spring due to
the snow melting, leading to a filling of the coeter fractures and to a water uptake by the
bitumenised waste, promoting, therefore, the reledsuclides to the surroundings. During the
institutional surveillance period of the repositorg. at least 100 years after the closure of the
repository), the operation of the drainage systewvents from the occurrence of such a
scenario. When the site is left from surveillartbe, functionality of the drainage system cannot
be guaranteed any longer and the above floodingasiceis possible. For a yearly flooding
occurring 100 years after the repository closure,fgeak values of the effective dose is of about
1.0x10° mSvly, i.e. well below the acceptance criterion.

Conclusion:

On a preliminary basis, the mid-to-long term radgital impact of bitumenised waste storage
vaults is governed by ¥,

The assessment of the corresponding effective fdotbe critical members of the public will be
addressed in the EIAR to be prepared in the framth® bitumenised waste storage vault
upgrading Project.
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Remark

The preliminary analysis of [91] takes into accosateral nuclides in the bituminised waste
inventory: C&°, C$3* C9*" and PG*. However, the initial inventory of ¢¥ (4.8x1d° Bg/nT)
exceeds, by several orders of magnitude, thosedd! 2.9x1d Bg/m®), of C$3* (6.1x10
Bg/m®) and of P&*° (2.9x1d Bg/nt®). Taking into account both the initial inventoriaed the
short half lives of C8 and C$*, the contribution of those 2 nuclides to the tefféctive dose
remains negligible (< 1 %), even during the firsgs after the site closure. A period of 500
years after the site closure is needed before dh&ibution of P&*® to the total effective dose
begins to exceed that of €6 However, at that time, the total effective dosefisome 1.0x10
Svly, i.e. a trivial value, in the worst case secena

6.6.5 Quality Assurance — Traceability

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

A waste package characterisation record must cornites final quantification of the hazardous
content of individual packages and determinatiat the radioactive waste package meets all the
regulatory requirements set by public authorit@sferformance of operations with regards to it
(lifting, transfer, etc.), its interim storage,risport and disposal. This means that each package m
be provided with waste package characterizatioordsc containing, at least, the following
information:

I.  origin and type of the conditioned waste;

II. date of conditioning ( identification of the conditing campaign);

[ll. the total weight of the conditioned waste — typ¢hef immobilization matrix;

IV. critical nuclides inventories in the conditionedsieaby the time of conditioning;
V. contact (10cm) dose rate and dose rate at 1m kyntleeof conditioning;

VI. residual (if any) external andp-y surface contamination of the waste package;
VII. presence of toxic/hazardous materials (when retgvan

VIII. location in the interim storage facilities;

IX. date of evacuation to the final disposal site.

A computerized tracking system, enabling the eatrgt the storage of these data in a database,
will be installed at INPP in the frame of the syppf the B2/3/4 Package.

6.7 Radiological Consequences of Postulated Incidentsx@ Accidents for
the Members of the Public

6.7.1 Introduction-Scope

After the RFS, the risk of incidents/accidents legdo large releases of fission products from
the fuel is considerably reducddowever, the nature of the tasks to be carriedroutew of the
decommissioning is such that incidents/accideratdifey to some contamination spreading in the
plant and releases into the environment cannoixblided despite the precautions taken during
the preparation and the execution of the works.
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The objectives of this Chapter are:

a) To identify the bounding sequences (scenarios)ifipés >’Unit 1 defuelling phase with
respect to the exposition of the critical membédrhe public;

b) To identify the precautions that are taken to avb@loccurrence of such events;

c) To asses the radiological exposures (effective)duisiie critical members of the public;

d) To identify the counter measures that can be imetded to mitigate the radiological
consequences of the identified incidents/accidents;

e) To demonstrate that the radiological acceptanderii(regulatory requirements) are met,
even when these analyses are based on conserappiv@aches (radiological source terms,
meteorological conditions, atmospheric dilutiontdas...).

As a result of the safety analysis performed inptdra3 of [93], there are two different kinds of
accidents to be evaluated. One type is connectddtiaé reactor and its reactions after RFS and
cooling down especially in stage 1 of the decomimissg activities during the phase of
defuelling, and the second type is connected witbcigl decommissioning activities mainly
executed during stage 2, when there is no moreirfiuble reactor core but only in the spent fuel
pools. So, under the conditions of the decommissgstages 1 and 2, in compliance with the
fault schedule in chapter 3 of [93], the followitwyo main types of possible accidents must be
analysed:

Type I Reactor related possible accidents after RFSaanling down are:

- transients because of loss of reactivity control;

- loss of coolant accidents;

- damages caused by dropping equipment;

- accidents caused by mistakes in handling the fureshd the defuelling of the core;
- loss of essential supply systems;

- erroneous emptying of MCC parts during maintenance.

Indirectly connected to the operation of the reaatw also essential in the stages 1 and 2 are the
following two possible accidents:

- loss of cooling to spent fuel pools;
- accidents caused by mistakes in handling the fughd the defuelling of the spent fuel
pools;

All these accidents/incidents will be commente@ B.6.2.
Type 2:Possible accidents related to special decommisgjatctivities.

The accident sequences specific to the defuelllmgse activities are identified in chapter 3 of
[91]. With the exception of the loss of spent ddaarination solution, these sequences lead to
very low atmospheric releases, i.e. releases cdvgyehe routine releases, or no release at all.
The loss of spent decontamination solution accideatling to the highest atmospheric releases,
is thus discussed hereafter (8 6.6.3). It must bwd that ULDPO does not address any
dismantling activities. The incidents/accidentatedl to these activities are thus not addressed in
U1DPO DSAR [91], and their environmental impaabat addressed in this EIA Report.

>" Specific to the feduelling phase: i.e. the seqasnehich are not already covered by the operait@mt¢e of the
Unit.
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6.7.2 Reactor Related Possible Accidents after the RFS

As indicated in chapter 4.1 of [93], the Type lisatces (reactor related possible accidents after
the RFS) are either already covered by the correfipg sequences during normal operation or
do not lead to any significant releases, i.e. edicggthe routine operation releases.

The accidents specific to the operation of B1 drartenvironmental impacts will be addressed
in the corresponding DSAR and EIAR.

Nuclear safety is provided for intra-plant trangption of RBMK-1500 fuel in transport cask
from Unit 1 to Unit 2 in normal and accidental cdiwhs [94]. The highest effective dose
(including exposure with food) induced by desigoidents will not be higher than 14Sv. This

is significantly less than the annual effective @l@®nstraint of 20QuSv for the operation of
INPP [94].

6.7.3 Accidents Specific to the Decommissioning Activiteeduring Unit 1 Defuelling
Loss of the MCC Decontamination Solution
A) Scenario

In order to assess the upper value of the radicébgionsequences, the selected originating
event is the one that maximises the loss of deountion volume, i.e. the rupture of the
MCPs suction header of one MCC I8dpThis rupture leads, in the first stage, to the
complete drain down of the water inventories of:

- 2 separator drums and their equilibrium lines;
- the down comers;
- the MCPs drum header.

However, after the occurrence of the rupture, itdaservatively assumed that the M&pPs
will continue to operate, for some time, beforengeiripped off. This means that, after the
occurrence of the breach at the suction headersdparator drums will still be fed by
decontamination solution from the bottom feed wétess, from the reactor channels and
from the steam-water lines. So, on a conservatagsh it must be considered that the
whole water inventory of the MCC loop undergoinga@amination will be lost.

It must be noted that:

. The decontamination of the MCC is performed soaerdhe reactor defuelling, i.e.
when the MCC components are tight and in good vingrkionditions;

. The strains during the decontamination (i.e. pnessulO bar and temperatugel 00
°C) are significantly lower than those prevailingidg normal operation (p 70 bar
and temperature 260 °C).

Therefore, the probability of occurrence of suchaanident is extremely low. However,
this accident is analysed on a deterministic basis.

%8 For the reasons developed in chapter 5 of U1D&¢h Bop of the MCC is decontaminated independently
%93 MCPs are kept in operation during in-line deaarination to provide the appropriate circulatiotesaand to
keep the temperature of the decontamination sal@idhe required level (95°C).
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B)

C)

As MCC is, by far, the system with the highest eomhation with respect to the
decommissioning activities (i.e. not already codeby the design basis accidents), this
accident leads to the highest inhalation effectivse of the critical individual at the
boundary of the site during the defuelling phasewitl.

Accident Analysis

The detailed analysis of the accident, including tket of initial conditions and
conservative assumptions, is given in chapter 4.298]. The results are discussed
hereafter.

Results and Discussion — Conclusion (Complianedgth the Radiological WAC)

Table 6-14.1 shows:

- The releases of the radiologically significant mies$ into the environment (BQq);
- The corresponding inhalation effective dose todtitgcal members of the public.

Table 6-14.1 Inhalation Effective Dose According toLoss of MCC Decontamination

Solution
L Discharge to the : et |
Nuclide i atmosphere — R(Ba) Inhalation effective dose to (mSv):

P rBq teenager (15 y) adult

cH 3.13x16 2.6x10° 2.4x10°
Mn>* 3.04x10 7.6x10° 6.1x10°
Fe® 9.68x10° 1.2x10* 9.9x10°
co® 2.13x10 7.2x10M 6.1x10™
Ni>® 6.76x10 4.2x10° 3.8x10°
Cco® 3.67x10° 1.6x10° 1.5x10°
Ni® 1.56x10° 2.6x10° 2.7x10°
Nb™ 1.28x16§ 8.7x10° 8.3x10°
Sr° 1.20x10 2.5x10° 2.6x10°
Tc”® 8.99x10 1.7x10° 1.6x10°
11 7.97x106 4.93x10" 3.8x10™"
Cs™* 6.72x10 2.0x10° 1.8x10°
Cs™® 7.21x106 8.7x10% 8.3x10™
cs®’ 2.02x16 1.1x10° 1.1x10°
PU® 2.20x10 2.8x10° 3.2x10°
P 5.92x10 8.3x10" 9.5x10"
Pu*® 1.41x10 2.0x10° 2.2x10°
P 1.73x10 4.9x10° 5.3x10°
Am?* 4.59x10 5.3x10° 5.7x10°
cnt™ 5.24x10 3.6x10° 3.8x10"
Total 1.8x10° 1.9x10°

The calculated inhalation effective doses are alty the same for the considered critical
individuals (15 years old teenager and adult) aedof about 2.0x10 mSv (conservative
assumptions). These doses are governed by thesesledC8, Pu and Arf**nuclides and
amount to 10 % of the Lithuanian Regulatory Limérfaining to the maximum annual
exposureof the critical members of the public rizsglfrom all radioactive discharges of
INPP (0.2 mSvly).
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D) Remedial Actions

. Processing of the lost decontamination solution

The lost spent decontamination will be collected thg sumps and the drainage
system of room 409, transferred to the liquid ggerdéanks (TW13B01 or B02) in
building 154 for evaporation. The floors and walfshe affected areas in room 409
will then be cleaned.

. Repair of the ruptured component and new decontatinimcycle
The need to repair the ruptured component (e.gldrigato make a tightness test and
to proceed to a new decontamination cycle will depben the MCC equipment
residual dose rates measured at that time.
A cost-benefit analysis, similar to that performeahapter 5 of U1DPO to justify the
MCC in-line decontamination, will enable INPP tdkeaa decision on the above
concern.

E) Transboundary Effect

The effective inhalation dose, resulting from tloeident, is calculated for an hypothetical
receptor at the boundary of the exclusion zone Xkm).

The distance to the closest board being about sh5Bdelorussia), the highest effective
dose for an hypothetical receptor, located at pieate, will be somewhat lower (10-15 %),
this difference being not significative from theli@ogical standpoint.

F) Other Exposure Pathways for the Critical Membersof the Public

The other exposure pathways are:

(a) the ingestion of contaminated foodstuff;
(b) the external irradiation by the plume;
(c) the external irradiation by the aerosols depositethe ground.

Comments:

(@) The ingestion dose that could result from tbeident puff release is not calculated,
as countermeasures can be implemented (withdrafvalheo foodstuffs from the
distribution routes) should the measured contanundévels exceed the permissible
values. For the inhalation exposure pathway, nontmeasures can be taken in
principle for short duration releases.

(b) The external irradiation by the plume (wholalp@nd skin doses) is predicted to be
trivial due to the very low nuclides integrated aifie activity (Bgxs/nf) in the plume
at the location of the critical individual.

(c) The external irradiation by the aerosols depdsonto the ground is also very low
and negligible by comparison with the inhalatiorseloFor indicative purpose, the
assessment of this exposure pathway is given ineTédi4.2. The methodology is
given in section 4.2.3.3 of [93].
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Table 6-14.2 Critical Individual External Irradiati on due to Aerosol
Deposits
H H . X d’i,ext di,ext
Nuclide i R (Ba) Rea™ Ve | (msvihBgm®) | (mSvid)
Mn>* 3.04x10 6.4x10 1.6x10° 2.5x10"
Co® 3.67x10° 7.7x10 4.6x10° 8.5x10°
Cs™* 6.72x10 1.4x10" 3.2x10° 1.1x10°
Cs*’ 2.02x10 4.2x10" 1.1x10° 1.1x10°
Total 8.8x10°

diext = daily external dose to the hypothetical receptg to the deposition of nuclide
i (mSv/d);

Ri = release of nuclide i to the atmosphere as dtrekthe accident (Bq — see Table
6-11.1);

é = atmosphericdilution coefficient for the critical individual ahfor a short

duration release via the main stack &/m
vg = aerosol deposition rate = 1.5x1f/s [77];
t = stay time on the contaminated soil (hours);

diex = nuclide i deposited activity dose-contaminatiaonversion factor
(mSv/h/Bg/nf) — see [97].

A time period of 24 hours is sufficient to impleme@ountermeasures (e.g. the evacuation
of the critical individual) should the measuremesht®w an excessive dose rate from the
contaminated ground.

The daily dose rate to the critical members of pablic resulting from the deposits of
aerosols on the ground, resulting from the lossp&Ent decontamination solution, is thus
lower by 3 orders of magnitude at least than theesponding inhalation dose (see Table
6-11.1).

6.8 Emergency Plans for Public Radiation Protection — Tansboundary
Aspects

6.8.1 Emergency Plans

The basic objective of the emergency plan is tbatd the appropriate counter-measures, in a
timely way, in order to keep the radiation exposoir¢he public and the plant personnel under
the limits fixed by the Authorities.

In emergency situation, the Ignalina NPP personsefjuided by special plant procedures,
instructions, guidelines. These procedures desaiti®mns to be taken for elimination and
management of the accident and/or mitigation of #oeident consequences. Established
procedures provide a basis for a suitable operasponse to abnormal event.
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HN 99:2000 regulation “Protection of the PopulatiorCase of Radiation or Nuclear Accident”
that, in general, specifies what radiation protettneasures of the public in the short and long
terms must be implemented. According to these nmeasthe emergency plans for public
protection during decommissioning process shouldrbpared.

Moreover, an emergency response system existaaling NPP, which is meant to protect plant
personnel and general public in case of an accigdetite plant. INPP Emergency Response co-
operates closely with the National Civil Defencattherforms the following activities:

a) organizes accident termination activities for INPP;

b) coordinates activities of all institutions involvedaccident termination at Ignalina;

c) periodically reports to the President, Seimas andeBiment on the progress in accident
termination;

d) executes Governmental decisions and instructidasereto the accident;

e) organizes public evacuation from the affected area;

f)  informs interested organizations, including the acayned neighbouring countries, mass
media, general public on accident termination messsand the risk of ionizing radiations.

The current INPP emergency plan, including the desgy of the emergency preparedness
exercises, will remain applicable until the findlusdown of Unit 2. It will then be adapted to,
take into account the progressive phase out ohtlodear risk (for example the distribution of
iodine (KI) tablets is no longer a concern 3 morafisr RFS).

Management of emergencies and mitigation of impictee Republic of Lithuania are carried
out at three levels, these of the state, countidsraunicipalities.
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The state level comprises the Government of theuBRep of Lithuania, the Emergency
Commission, the Emergency Management Centre, thdé Security Department, ministries,
other governmental institutions, including VATE$he Fire Protection Department under the
Ministry of Internal Affairs, Coordination centred Aerial Search and Rescue, and Marine
Search and Rescue, as well as the forces of Red@iavieSecurity.

The county level comprises the County Head Adnmaigin, the County Emergency Response
Centre, the Population Warning and Notification v&ars, as well as other Civil Security
divisions.

The municipality level comprises the Municipal Adnsitration, the Municipal Emergency
Response Centre, the Fire Protection Service, dpellRtion Warning and Notification Services,
as well as other Civil Security divisions, economaitities, Civil Security forces.

To fulfil the above functions, the Emergency Resgefentre was set up at VATESI, and the
Emergency Preparedness Plan was approved.

The Emergency Response Centre of VATESI perform3 &3l functions if an accident takes
place. The structure of the Emergency Responsa€ehVATESI is as follows:

Emergency Management af MNaional Level
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6.8.2 Transboundary Aspects of Accidents

Here are to be considered the transboundary aspkatsidents with releases of radionuclides
that can reach neighbour countries.

Such events fall into the framework of internatiomanventions and treaties, as well as
Lithuanian legislation. Here follows a summary loé provisions of the main applicable texts.
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A) Lithuania is a Party to several international cowentions, among which:

. The 1986 Convention on early Notification of a Naarl Accident: this Convention
establishes a notification system for nuclear amtisl which have the potential for
international transboundary release that could beadiological safety significance for
another State. It requires States to report th&ewts time, location, radiation releases,
and other data essential for assessing the situatio

. The Convention on Assistance in Case of a Nucleamident or Radiological Emergency:
this Convention sets out an international frameworkco-operation among States Parties
and with the IAEA to facilitate prompt assistanaed ssupport in the event of nuclear
accidents or radiological emergencies. It requigtéates to notify the IAEA of their
available experts, equipment, and other mater@aispfoviding assistance. In case of a
request, each State Party decides whether it caterehe requested assistance as well as
its scope and terms. Lithuania transposed the cdioveinto national legislation through
the Law No. VIII-1882 of 20 July 2000.

. The Convention on Environmental Impact Assessmentai Transboundary Context
(ESPOO, 1991)) transposed into national legislatioough the Law No. VIII-1351 of 7
October 1999.

B) EURATOM Treaty

The EURATOM Treaty, to which the Republic of Litmia is bound, includes radiological
protection of the work force and the public (Chaplie Health and safety).

In its Article 37, it is stated thatEach Member State shall provide the Commission sutth
general dat&’ relating to any plan for the disposal of radioaetiwaste in whatever form as will
make it possible to determine whether the impleatient of such plan is liable to result in the
radioactive contamination of the water, soil orspace of another Member State.”

Article 37 was appended by a EU recommendatiortjngtahat “any planned disposal or
accidental release of radioactive substance assediavith the dismantling of nuclear reactors
and reprocessing plantsre in the scope of Article 37.

C) Other EU legislation

The Directive 97/11/EC of 3 March 1997 (amendingebiive 85/337/EEC of 27 June 1985 on
the assessment of effects of certain public andhf®iprojects on the environment) specifies the
minimum information to be provided by the developed request the Member States to take the
measures necessary to organize the EIA evaluatppnthe Authorities and the Public
information, including requirements linked to pddsitransboundary impact. This information
must be provided in good time, thus allowing thébljmuto express their opinion before a
decision is taken on whether to grant developmensent.

®0 These data are defined in Article 30 of the Treasybeing :
0 maximum permissible doses compatible with adegsafiety;
0 maximum permissible levels of exposure and contation;
o the fundamental principles governing the healtlvaillance of workers.
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D) Lithuanian legislation

The key legal documents associated with the useiciear energy for peaceful purposes are the
Law on Nuclear Energy, the Law on Radioactive Wadtmagement, and the Law on Radiation
Protection. Based on the said Laws, the Governmérthe Republic of Lithuania and its
institutions develop secondary legislation, with M2SI being responsible for establishing
nuclear safety, nuclear materials accounting amdrabstandards.

In case of an incident or accident, the notificatto be done to the regulatory authorities is
organized by the Regulation VD-E-04-38eneral Requirements for the event reporting syste
at a nuclear power plant”. The organisation of eyaecy situations is described in previous
section (6.8.1).

Nevertheless, it was shown in section 6.7.3 thathilghest effective dose induced by accidents
specific to the decommissioning should be somevdvatr than at the boundary of the exclusion
zone. It is demonstrated in this section that tl&imum effective dose to the considered critical
individuals amounts to 0.4% of the Lithuanian Reguly Limit for special circumstances (5
mSv).

6.9 Dose-Contamination Conversion Factors of Nuclidesat mentioned in
LAND 42-2001

The calculation of the dose-contamination conversiactors (Sv/Bgleased implies the
knowledge of the mathematical models used to asbkeslsehaviour of the released nuclides in
the environment (i.e. essentially in the trophi@ioh as for the aerosols, the effective dose is
essentially governed by the ingestion exposurevath

As these models are not available, the followingrapch has been implemented to assess the
dose-contamination conversion factors not mentionddAND-42. This is done bearing in mind
that, as these factors are related to the minotribotion nuclides, a precise estimation is not
needed.

A) Activation Products (Fe, Ni*°, Ni® and Nb™)

For each nuclide i, ratio do,i is calculated as:

do, = D, ) ingestion (1)

C 060

Di = nuclide i dose-contamination conversion fac&w/Bq) ingestion;
Dco® = CA° dose-contamination conversion factor (Sv/Bq) itiges

The values of Pand Q:.° are given in ICRP-72 for the “adult” — see attatAable from
[78].

The nuclide i dose-contamination conversion fa¢BwBqelease) iS then assessed as:
Dy, = h,* Dico” (2)
do,i = see hereabove;

D1’ = CA° dose-contamination conversion factor (SwiR&e) given by LAND-42, i.e.
5.7x10' Sv/Bq;
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D1, = nuclide i dose-contamination conversion factar the release of nuclide i via the
atmospheric discharges (SviBGse)-

Examples:
i = Fe®
-10
(1) ICRP-72 gives (see attached table):df = 33x10° =9.71x10%;
34x107°
(2) Dyipe®=9.71x10°%5.7x10" = 5.5x10"® (SV/BGelcase).
i = Nb*
-9
(1) ICRP-72 gives: gl = a0 0.5;
34x107°

(2) Dinn?=0.5x5.7x10" = 2.9x10 (SV/BGelease).
etc. for the other nuclides.

B) Fission Product (Tc*)

137
Cs

D 99 . .
For T®, dyvo° = DTC ) ingestion  (3)

D1, Des’ = T¢® and C$* dose-contamination conversion factor (Sv/Bq)inigest see
ICRP-72 attached table.

99 _ 99 137
Ditc = dotc % Di1cs 4)

D1cs>’ = C$*" dose-contamination conversion factor (SwiRge) given by LAND-42,

i.e. 1.2x10" Sv/Bq.

64x107"

1.3x10°®
(4) Dyt = 4.9x10°%1.2x10™ = 5.9x10"® (SV/BGelease).

(3) ICRP-72 gives: o’ = = 4.9x10%

C) TRU Nuclides (Pu®®, Am*** and Cm**

do; = %) ingestion (5)

Pu

D1, Dpi®*® = nuclide i and Pii® dose-contamination conversion factor for the itigas
pathway (Sv/Bq) ingestion — see attached ICRP-F2 ta

D1 = dyx Dy pl* (6)

Do, = see hereabove;
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D1p2%? = PUH® dose-contamination conversion factor (SwiRBge) given by LAND-42,

i.e. 3.8x10"° SV/BGeleasei

D, = nuclide i (TRU) dose-contamination conversioctda for the release of nuclide i via
the atmospheric discharges (SVRgse).

Examples:

= P

238 2.3x107
288 9720

25x107
(6) Di1pi®®=0.92x3.8x108° = 3.5x10"° (SV/BGelease).

(5) ICRP-72 gives: glp =0.92;

i = Am241

. 20x107
1) ICRP-72 gives: glaot= 22"~ =0.8;
(1) g 6lam > Ex10”

(2) Diam’ "t =0.8x3.8x10°= 3.0x10" (SV/BGelease).

i = Cn™**

. 1.2x107
ICRP-72 et = 2T =0.48:;
(5) IC gives: gcm 2 Ex10” 0.48;

(6) Dicni™=0.48x3.8x10° = 1.8x10" (SV/BGejease).
Remark: P¢*

P (B emitter) has been linked to ¥&for the calculation of ¢ p2** and not to PT° (a
emitter).

The application of relationship (3) and (4) leaats t

41 _ 48x% 10_9

= Tax10" =0.37 and
3x

2
dO,Pu

D1 pl* = 0.37x1.2x108°% = 4.4x10" (SV/BGelease).
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ICRP-72 Dose-Contamination Conversion Factors
for Ingestion Exposure Pathway

ICRP 60 age classes

[_3months | 1year | 5years | 10years | 15years | (®aduit |

Effective dose ingestion coefficients [Sv/Bq]

Isotopes

C-14 1,40E-09 1,60E-09 9,90E-10 . 8,00E-10 5,70E-10 5,80E-10
Mn-54 5,40E-09 3,10E-09 1,90E-09 1,30E-09 8,70E-10 7,10E-10
Fe-55 7,60E-09 2,40E-09 1,70E-09 1,10E-09 7,70E-10 3,30E-10
Co-58 7,30E-09 4,40E-09 2,60E-09 1,70E-09 1,10E-09 7,40E-10
Co-60 5,40E-08 2,70E-08 1,70E-08 1,10E-08 7,90E-09 3,40E-09
Ni-59 6,40E-10 3,40E-10 1,90E-10 1,10E-10 7,30E-11 6,30E-11
Ni-63 1,60E-09 8,40E-10 4,60E-10 2,80E-10 1,80E-10 1,50E-10
Nb-94 1,50E-08 9,70E-09 5,30E-09 3,40E-09 2,10E-09 1,70E-09
Sr-90 2,30E-07 7,30E-08 4,70E-08 6,00E-08 8,00E-08 2,80E-08
Tc-99 1,00E-08 4,80E-09 2,30E-09 1,30E-09 . 8,20E-10 6,40E-10
1-129 1,80E-07 2,20E-07 1,70E-07 1,90E-07 1,40E-07 1,10E-07
Cs-134 2,60E-08 1,60E-08 1,30E-08 1,40E-08 1,90E-08 1,90E-08
Cs-135 4,10E-09 2,30E-09 1,70E-09 1,70E-09 2,00E-09 2,00E-09
Cs-137 2,10E-08 1,20E-08 9,60E-09 1,00E-08 1,30E-08 1,30E-08
Pu-238 4,00E-06 4,00E-07 3,10E-07 2,40E-07 2,20E-07 2,30E-07
Pu-239 4,20E-06 4,20E-07 3,30E-07 2,70E-07 2,40E-07 2,50E-07
Pu-240 4,20E-06 4,20E-07 3,30E-07 2,70E-07 2,40E-07 2,50E-07
Pu-241 5,60E-08 5,70E-09 5,50E-09 5,10E-09 4,80E-09 4,80E-09
Am-241 3,70E-06 3,70E-07 2,70E-07 2,20E-07 2,00E-07 2,00E-07
Cm-244 2,90E-06 2,90E-07 1,90E-07 1,40E-07 1,20E-07 1,20E-07
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6.10 Radionuclides Behaviour in the INPP Environment

The dose-contamination conversion factors (SuBeq via the atmospheric and liquid
discharges) are those recommended by the Lithudégulator and mentioned in “LAND 42"
[76]. This normative document is supported by savezferences, one important among these
being [97]. This document describes the mathematicadels implemented to assess the
behaviour of the released radionuclides in the elisceous components of the trophic chain and
the critical individual habits.

For aerosols releases, the dose-contamination cxiowefactors were calculated for the
hypothetical receptor (farmer) located at the baupaf the exclusion zone where the highest
radionuclide concentration in the air is predictEde exposure pathways include:

- inhalation;
- exposure from the ground surface deposits;
- ingestion of contaminated food.

External exposure due to plume immersion is totadigligible.

For the aquatic discharges, the highest radioneiatiohcentration is expected in the dilution
zone of heated released water (discharge of coedensculation water). The dose-
contamination conversion factors are calculatedpfnsons fishing in this zone and also for a
hypothetical gardener using LaketRgiai water for irrigation. For fishermen, the sigrant
exposure pathways include:

- external exposure from the lake shore sediments;
- ingestion of contaminated fish.

In general, the dose-contamination factors for éigien are higher than those for the
hypothetical gardener.

Key parameters values used to calculate the daswmanation conversion factor are listed in
the following tables:

Al1.4/ED/B4/0006 Page 214 of 319
Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report INPP — DS

Table 6-15  Atmospheric Release Parameter Values (6@ Consumption Based on Data
from the Lithuanian Department of Statistics)

Parameter definition Value
Stacks height (m) 150
Thickness of root zone
Food crops, Grass (m) 0.3,0.15
Density of root-zone soil (kg 1) 1.46x10
Dry deposition velocities
Elementary iodine (m 1.0x10?
Organic iodine (mS) 1.0x10"
Aerosols (m 3) 1.5x10°
Washout coefficients
Elementary iodine § 7.0x10°
Organically bound iodine {3 7.0x10’
Aerosols (3) 7.0x10°
Yield (fresh weight)
Grains, Potatoes (kg 0.4,3.0
Other root crops (kg i) 0.4
Leafy vegetables (kg 1) 0.7
Fruits (kg n¥) 1.0
Grass (kg i) 0.65
Usage rates (fresh weight)
Grains (kg d) 0.60
Potatoes (kg d) 0.74
Other root crops (kg9 0.36
Leafy vegetables (kg9 0.10
Fruits (kg d") 0.15
Eggs (kg &) 0.13
Milk (L d™%) 2.58
Meat (kg d") 0.52
Fresh water fish (kg9 0.06
Inhalation rate (md?) 22.4
A1.4/ED/B4/0006 Page 215 of 319

Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report

INPP — DS

Table 6-16 Radionuclide-depended Atmospheric Relea$?arameter Values
Partition coefficient of The acc uC:urpjgon (over Transfer Transfer
. radionuclide in root zone | , 2 PEMod or ¢ yeqrs) coefficient | coefficient
Nuclide ; -1 factors of radionuclides .
soils (n? kg™) . . 1 for cow milk for beef
in soils (s kg) @ LY (d kg
Sand Loam Sand Loam
H> - - - - 112.81 87.5¢
cH - - - - 267.0° 800.0
crt 6.7x10° 3.0x10° | 3.8x10° | 3.8x10° 1.0x10° 9.0x10°
Mn°* 4.9x10° 7.2x10" 4.2x10 4.3x10 3.0x10° 5.0x10*
Fe? 2.2x10" 8.1x10" | 6.3x10' | 6.3x10" 3.0x10° 2.0x10°
Co*® 6.0x10° 1.3x10 9.8x10" | 9.3x10 1.0x10° 1.3x107
Cco® 6.0x10° 1.3x10 2.3x10 2.7x10 1.0x10° 1.3x10?
S 1.3x107 2.0x10" | 6.8x10' | 7.0x10' 2.8x10° 8.0x10°
S 1.3x10% 2.0x10* 3.3x14d 1.2x16¢ 2.8x10° 8.0x10°
zr® 6.0x10" 2.2x10 9.1x10" | 9.1x10 5.5x10’ 1.0x10°
Nb% 1.6x10" 5.4x10" | 4.8x10' | 4.8x10' 4.1x10’ 3.0x10’
Mo%Te®™ | 7.4x10° 1.3x10' | 3.8x10° | 3.8x10? 1.7x10° 1.0x10°
|13t 1.0x10° 4.5x10° 2.8x10" | 2.8x10 1.0x10? 4.0x10?
132 1.0x10° 45x10° | 3.2x10° | 3.2x10° 1.0x10? 4.0x10°
133 1.0x10° 45x10° | 3.0x10° | 3.0x10° 1.0x10? 4.0x10°
Cst3 2.7x10*" 4.4x10 1.0x10 1.1x10 7.9x10° 5.0x10°
cs®¥Ba®’ | 2.7x10 4.4x10 1.3x10 1.5x10 7.9x10° 5.0x10°
Table 6-17 Radionuclide-independent Aquatic Releaddain Parameter Values
Parameter definition Mean value
Lake water volume () 3.69x10
Average lake depth (m) 7.6
Water outflow rate (my™)
average 9.4x10
maximum 1.6x10
Particle sink rate (kg fiy™) 0.4
Particulate concentration (kg 0.002
Water volume in dilution zone 1.5x10
Heated-water flow rate (frs™) 70
Fish consumption rate (kg'y 100
Time spent fishing (hr) 1500
Irrigation rate (My™) 300
Resuspension factor (Hh 1x10
Time spent near lake (hi'y 4500
Time of rainy season (d'y 110
Time spent on the bank (ht'y 1500
Precipitation rate (cm¥) 64
Silt accumulated rate (kgTy™) 0.5

®Lin Bq kg* per Bq n (air conc.) (Simmonds and al., 1995).
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Table 6-18

Radionuclide-dependent Aquatic ReleaseaRameter Values

Radionuclide | Concentration Radionuclide Radionuclide ':T;r?sl?grufig?r?
Nuclide parti;iqn factors for transfer into concgnt.ration in water to the bank
coe;flmelnt freshwatelr wgater . the dllugtlon zoqe sediments

(m”kg™) fish(Lkg™) | (Bgm™)/(Bqy~) | (Bqam™)/(Bgy~) (Bq m?)/(Bg m?)
H® 0.0003 0.9 8.7x10’ 4.5x10™ 4.8x10
ct 2 4550 7.5x10° 4.5x10% 1.2x10
crt 20 40 2.6x10' 4.3x10% 3.3x10°
Mn®* 50 100 7.9x10% 4.5x10° 3.7x10
Fe® 10 100 4.3x10% 4.4x10% 5.5x10°
Co*® 20 300 5.6x10' 4.4x10% 8.4x10°
Co® 20 300 1.9x10° 4.5x10° 2.3x10
S 2 60 5.0x10"% 4.4x10'° 5.9x10
Sr° 2 60 7.1x10° 4.5x10% 7.7x10
zr® 60 3.3 3.9x10% 4.4x10'° 7.6x10%
Nb* 0.1 30000 3.6x10% 4.3x10'° 4.1x10°
|13t 0.3 200 8.5x10" 3.7x10% 9.5x10°
Cs* 802 2000 6.5x10' 4.5x10% 8.9x10"
Cs®¥Ba® 80> 2000 6.9x10"% 4.5x10° 7.8x10

The dominant exposure pathways for the hypothetarahers (aerosols releases) and fisherman
(water discharges) are summarised in Table 6-19.

Table 6-19 Dominant Exposure Pathways
Nuclide Aerosols Water discharge
H® Food chain, inhalation Food chain
c* Food chain Food chain
Mn>* Ground-shine Food chain
co® Food chain, ground-shine Food chain
Co® Ground-shine Ground-shine
Fe® Food chain Food chain
Ni°® Food chain Food chain
Ni® Food chain Food chain
Nb®* Food chain Food chain
sr? Food chain Food chain
Tc® Food chain Food chain
|19 Food chain Food chain
cs* Food chain, ground-shine (B4 | Food chain, ground-shine (B4™
Pu+Am nuclides Food chain Food chain

%2 Estimated in situ (Mazeika,

1998); oth&rsandBg — generic.
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6.11 Assessment of Personnel Exposure during Decommissiing Activities
6.11.1 Methodology

The DBS computer tod! allows establishing:

. the overall collective dose integrated on all teeammissioning activities;

. the distribution of the overall collective dose amgst groups of decommissioning
activities;

. the evolution of the collective dose integrated alinthe decommissioning activities in
function of the decommissioning progress (see @yl 3).

The DBS tool allows also identifying and assessafigglobal or partial dose information of
interest:

. by selecting:

- part or all (groups of) decommissioning activities,
- part or all tasks constituting each decommissioaictiyity;

. by considering part or all of the time period sirtke Unit 1 RFS until the completion of
the Unit defuelling.

For each decommissioning activity, the estimat¢hefdose exposure is made for the different
relevant tasks, for each of which the duration, ribmber of operators, the expected individual
and collective doses are estimated.

More specially, for each decommissioning Activithe tasks involving exposures are (see
U1DPO chapter 6 and Appendix 3):

- Task 030: dose rate mapping in the concerned gmé@sto conducting the Activity (see
Task 100);

- Task 050: preparatory works, system modificationthe areas concerned by the Activity;

- Task 090: personnel taining;

- Task 100: conduct of the Activity (system post-slomin operation and maintenance,
system modifications/isolation, decontaminationelfinandling operations, operational

waste retrieval, sorting and pre-characterisatjgerations, etc.);

- Task 101: post-Activity works — removal of auxiffa@quipment installed under Task 050,
cleaning/decontamination of the concerned areas;

- Task 110: final dose rate mapping in the conceareds, after completion of Task 100.

%3 Information related to the DBS Computer Tool Paters are to be found in section 6.3.1 U1DPO arféigh
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The following tasks address the management of ithedl and solid RAW generated by the
Activity:

- Task 111: liquid waste evaporation and evaporaiocentrates bitumenisation;
- Task 112: implementation of the free release proe(for the relevant solid waste);
- Task 113: management of solid waste to be routedrtts landfill;

- Task 114: conditioning of the non-combustible waseither complying with the free
release nor with the landfill waste acceptancegdt(pre-and-supercompaction, grouting);

- Task 115: incineration of the combustible waste twes not comply with the free release
or with the landfill waste acceptance criteria andditioning of the ashes.

When implementing a Decommissioning Activity on fleéd, doses may clearly be attributed to
the DBS Tasks 030, 050, 090, 100, 101 and 110 @dsddo that Activity.

For tasks 111 to 115, related to the waste managenteseems more difficult in practice to
establish (each time) the link between the Decorsimigng Activity and the Second&fy
Wastes being actually generated by this Activityyis therefore difficult to make the link, and
then their follow-up, of the doses associated te thaste management tasks with the
Decommissioning Activity which has generated theesponding wastes.

Therefore, for each (group of) Decommissioning YAty (-ies), the following collective doses
may be considered:

. collective dose to perform all tasks of a that @ityi, but excluding the tasks associated to
the management of the generated wastes;

. collective dose associated to all the tasks relatedhe management of the wastes
generated by the Decommissioning Activity.

6.11.2 Results

The overall collective dose integrated on all teeammissioning activities is estimated to about
16 Man.Sv (Figure 6-13).

The overall collective dose includes the collectd@ses related to the following groups of
activities:

- Radioactive Waste Management (RAW), including B2/@peration and the processing of
the secondary waste generated by all the deconunisgi activities;

- Spent Fuel Management (SFM);
- Post-operation of all operating systems during eléhg stages 1 and 2 (Post Oper.);

- Systems Isolation and Modification (Syst. Mod.);

64 Secondary waste is waste which is generated dhandling, treatment and disposal of waste.
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- In-line Decontamination Activities (In-line Decopt.

- Other remaining activities (Others).

As example, the collective dose evolution for parsd due to the post-operation of all operating
systems including maintenance and repair, durireg dbfuelling stages 1 and 2 is given on
Figure 6-14 (total of outputs for tasks 030 to 110)e corresponding integrated collective dose

amounts to 6.3 Man.Sv.

In addition, Figure 6-15 gives the evolution of thellective doses cumulated for all the
activities to be performed under the Unit 1 Posttdbwn and defuelling phase, specifically
incurred while performing the following waste maaagent steps for the primary and secondary
produced waste (total of outputs for tasks 11116)1The corresponding integrated collective

dose amounts to 5.3 Man.Sv.

Figure 6-1 hereafter gives the distribution of thwlective dose amongst these hereabove

activity groups.

Figure 6-3  Collective Dose Distribution

In-line deconfthers
System mggjf. 3%
7%

SF
management
13%

RAW
management
33%

Post operation

The predicted average individual doses of the persloduring the activities covered by the

present U1DPO is about 3.4 mSv/ydar

% Ratio between the predicted total collective dmse the estimated needed manpower in the contratteal (4720

man.years).
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6.11.3 Discussion

. An examination of Figures 6-13 and 6-14 shows thlttough the evolution of the global
collective dose in function of the time elapsedsithe RFS remains more or less constant
(= 0.166 ManSv/month, with few deviations), the evwioln of the collective dose due to
the post-operation activities and to the RAW managi@ exhibits significant variations.

Post-operation Activities

The volume of work to be carried out during stagedriod 2005-2008, reactor defuelling)
significantly exceeds that of stage 2 (period 20092, reactor defuelled and fuel in

pools).

About 700 individuals are involved to these ackegtduring stage 1, while this number
reduces to some 480 individuals during stage Zhteuyrthe remaining activities are carried
out in a lower ambient background.

The collective and average yearly individual dosay as follows:

. o Number of
Stage No Collective dose Average individual individuals in the
(Man.Sv) dose (mSvly)
controlled area
1 4.5 1.61 700
2 1.8 0.89 480
Total 6.3

Raw Management

The situation is reversed: the volume of work dgritage 2 significantly exceeds that of
stage 1 due to the startup of the operational sadiste retrieval and conditioning activities
(April 2009).

The collective and average yearly individual dosasy as follows in function of the
considered defuelling stage:

, o Number of
Stage No Collective dose Average individual individuals in the
(Man.Sv) dose (mSvly)
controlled area
1 1.25 13.0 24
2 4.01 10.9 92
Total 5.26

The above predicted doses are to be considerednagmvative. Indeed, during stage 1, in
addition to the processing of the operational wagteerated by the post-shutdown
activities, the above results include the predictedes due to the retrieval and the
processing of the spent resins, perlite and sedsyignthe new cementation facility started
in 2005.

Taking into account the lack of operational date, dbperator exposure was calculated on
the basis of the upper limit of the design valusadates, these being usually conservative.
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Similarly, during stage 2, in addition to the stdgactivities, the predicted exposures take
into account the design values of the B2/3/4 faedi(i.e. likely conservative values) to be
started in 2009.

Remark

The DBS software limits the individual yearly exposto 16 mSv (the current limit being
of 20 mSv at INPP). This means that should theviddal exposure exceed 16 mSv for a
given and exceptional task, the DBS software willoanatically increase the number of
workers, in order to keep the individual exposustoty the above limit, the collective dose
remaining unchanged.

. The INPP annual collective dose integrated ondiVities of both Units amounts, for year
2004 [111], to 4.5 ManSv (INPP personnel only) &am&.8 ManSv (INPPP personnel +
external companies). 85 % of the collective exppsesult from the works carried out
during the maintenance outages. The used INPPigraist that, each year, one Unit
undergoes a small maintenance outage and the &thdr undergoes an extended
maintenance outage (i.e. in that latter case, 22mt2004).

During period 2001-2004, the yearly collective deses found to lay in the range 3.0-4.0
ManSv for each Unit, all operational and maintemaactivities included (in function of

the extent of the maintenance/repair works carnet). During the same period, the
average individual exposure was found to lay inrdrege 1.4-2.0 msv [111].

In 2004, the collective dose associated to thadigqmd solid waste treatment amounted to
0.56 ManSv (both Units), i.e. 12 % of the total NPersonnel collective dose. During the
same year, the collective dose associated to Hwareshop operation (including the fuel

handling operations), to the centralized workshq@eration and to the metal control

section amounted to 3.22 manSv (both Units), benes 72 % of the total INPPpersonnel
collective dose.

. On the basis of the hereabove information, TabRD Gyives the evolution of the total
collective dose during Unit 1 defuelling and of tbellective dose resulting from the
activity groups.
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Table 6-20 Evolution of the Total Colective Dose ding Unit 1 Defuelling and of the
Collective Dose Resulting from the Activity Groups

Post-
. shutdown Sustem In-line
Time operation+ RAW Spent isolation/ decontami- | Others Total
period . management| fuel e .
maintenance/ modification nation
repair
Stage 1: | 1.125 0.313 0.26Q 0.187 0.000 0.060 1.945
2005-
2008
Stage 2: | 0.450 1.003 0.26Q 0.093 0.640 0.060 2.506
2009
Stage 2: | 0.450 1.003 0.26Q 0.093 0.000 0.060 1.866
2010-
2012
Totaf® | 6.300 5.264 2.080 1.120 0.640 0.480 15.984

6.11.4 Conclusions

The annual global effective dose of Unit 1 persémiueing defuelling varies, in function of the
considered year, from 1.87 to 2.51 ManSv (predictedluies). Taking into account the
conservatism associated to the calculations, theabcollective doses are expected to be
somewhat lower that the predicted ones. The Ugddkly defuelling, personnel collective doses
are thus lower than personnel collective dose dumormal operation (3.0-4.0 ManSvly).

The major difference with Unit 1 operational cotlee doses lays in the significant increase of
the contribution of the RAW management doses, botielative and in absolute values, during
period 2009-2012. This results from the retrieval aonditioning of the operational solid waste,
started in 2009.

As hereabove indicated, the radiological exposuie td the retrieval and processing of the site
RAW (spent resins+perlite+sediments) has beerbatad to Unit 1 personnel.

% Total dose = 4xdose stage 1 + 1xdose 2009 + 3>alage 2, 2010-2012
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Figure 6-4  Decommissioning Waste Management Scheme
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Figure 6-5  Aerosols Discharges to Atmosphere
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Figure 6-6  Radionuclide Content of the Water Dischaged into the Lake

3.5E+08 2.5E+09
Liquid discharges

3.0E+08 1—

T 2.0E+09

2.5E+08 T+

T 1.5E+09
2.0E+08

Bg

=2
m

1.5E+08 T
T 1.0E+09

1.0E+08 +

T 5.0E+08

5.0E+07 T

0.0E+00

R |
AN AT

ST FTE S ESE S F TP PSP DS S P S P 0 s
FFIFIFFIFIFFIFIFIIFIIFIFIFIFIF I I FFIFIFFIFFIFIFF I FFFS

Date

Al1.4/ED/B4/0006 Page 226 of 319
Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report

INPP — DS

1.20E+02

Figure 6-7  Solid to Free Release Mass
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Figure 6-9
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Figure 6-10 Solid to Landfill a tot
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Figure 6-11 Landfill Non-decayedp-y, tot Activity without Contribution of Mn >* Fe*®, Co®® and Cs>*
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Figure 6-12 Landfill Non-decayedp-y, tot Activity without Contribution of Mn >* Fe®, Co*®, Co®® and Cs>**
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Figure 6-13 Solid Waste to NSR Radiological Capagitindex |
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Figure 6-14 Bitumenised Waste. Volume
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Figure 6-15 Personnel Collective Dose Integrated ohll Decommissioning Activities
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Figure 6-16 Collective Dose of Personnel for Posperation of All Operating Systems during Stages 1rad 2
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Figure 6-17 Collective Dose of Personnel due to RAWanagement
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6.12 Algorithms Developed to Assess the Environmental Ipact of INPP
Decommissioning

As indicated in chapter 6 and Appendix 3 of ULDRB®& defuelling of INPP Units has been
broken down into basic activities, each activitynigeitself broken down into 18 elementary
tasks. For each activity, 10 out of 18 tasks leadrtvironmental releases (radioactive aerosols,
radioactive liquid discharges and chemical dischsrigto the lake). For each group of similar
Activities®”, specific algorithms have been developed (see BESata Base Sheets software) to
assess the atmospheric and liquid discharges. gakio account the high number of algorithms,
it is not possible to reproduce all of these in DEIAR. Therefore, in this section and for
illustrative purpose, some algorithms of activitieading to amongst the highest aerosols/liquid
releases will be discussed.

Should they deem it to be necessary, the exterpérts, involved in the DEIAR review
process, may consult, at INPP, the DBS softwarégdemanual including the whole sets of
algorithms pertaining to each task, as well as rthenerical values of the software input
parameters.

Example No 1 Liquid releases resulting from the in-line decontamination of the left
loop of the reactor main coolant circulation

Basis: All the liquid waste resulting from the ind decontamination, i.e. the primary liquid
waste produced by the collection of the spent deromation and rinsing solutions
together with the secondary liquid waste resulfiregn the preparatory works and the
presence of the personnel in the controlled arean@ry and hot shower waste) are
collected in large capacity tanks. After pH neusation, the liquid waste is evaporated.
The concentrates are routed to the bituminisatamilify, while the evaporator steam is
condensed and purified by ion-exchange resins. pilidied condensate is discharged
into the lake. Actually, according to the INPP m@duares, the cleaned condensate is
recycled in function of the plant needs. This rdéiogcis not taken into account by the
DBS software. The direct discharge of the purifahdensate maximises the nuclide
releases (see also section 3.10.4).

The global discharge into the lake is given by:

Radionuclides discharge into the lake [Bq]:

1 £ o
R111075= ———— [} (1090046+ 1100046 O (SF°j(dty)) + (1090047 +
1 BEO11L 75 {( 0 0046) ;( j(dty)) + (1090
j=21

1100047) 0)_ (SF°j(dty))}

=9

(1)

67-Examples of similar Activities:
- In-line decontamination, room (floor, wals) detamination;
- Retrieval of the stored operational solid waste;
- Conditioning of the retrieval operational waste;
- Systems modifications/isolation;
- Fuel handling operations;
- Etc.
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Index 111 relates to Task 111 of the Activity, tlee processing of the liquid waste generated by
the decontamination.

DF°111_45 Radionuclides overall decontamination factor fasg from:

evaporation: D= 1x1C,

- condensate purification ion-exchange uni®D&1x1¢ (2 mixed beds in series), i.e.
DF°11145= 1x10 (common parameter of the DBS software).

1090,046: Co-60 in Liquid waste arising from task 090 (Bq)a¢él 090 = Training of the
Operatiors)

1100,046: Co-60 in Liquid waste arising from ta€d01(Bq) (Task 100 = Conduct of the In-line
Decontamination)

1090,047: Cs-137 in Liquid waste arising from t&80 9Bq)

1100,047: Cs-137 in Liquid waste arising from td€K (Bq)

The algorithms enabling to assess 1090,46 to 1108ré discussed hereafter.

SPj(dty): (with j = 1 to 21), see relationship here under:
SPj(dty) = SFj* o%j(dty)

SFj (with j = 1 to 21): scaling factor (for every ispe j) in the deposits onto the inner walls of
the equipment to be decontaminated by the timbeReactor Final Shutdown (RFS).

The values of Sk are assessed on the basis of the methodologyfating algorithms given in
chapter 4 of ULDPO and chapter 6 of FDP and lieexdafter.

In relationship (1), nuclides j = 1 to j = 8 areethctivation products scaled to %owhile
nuclides j = 9 to j = 21 are the fission produttsnd TRU nuclides scaled to €5

j Nuclide j SF’

1 co® coY/Co® = 1.0x10
2 ct c*co®=5.1x10°
3 Mn®* Mn®¥Co®° = 1.3x10
4 Fr° Fro/Co® = 4.3x10
5 Co® Co®/Co® = 5.3x10"
6 N;i®° Ni®9%Co* = 1.1x10°
7 Ni® Ni®¥Co™ = 2.6x10"
8 Nb Nb*/Co® = 2.1x10°
9 Ccs’ Cs?ICs® = 1.0x18
10 Sr° SPYCs®’ = 6.0x10°
11 Tc® TcCs® = 4.1x10°
12 1129 1129Cs®’ = 3.6x10°
13 CsH* CsPYCs?® = 1.2x10
14 uz* Uzcs® = 2.6x10°
15 u=* UZCs®’ = 4.9x10°
16 P PUw3¥Cs® = 1.0x10
17 Pu3° PU1YCs® = 2.7x10°
18 P40 PUYCs® = 6.4x10°
19 =T PU*YCs® = 9.4x108
20 Am?4 Am?*YyCcs®’ = 1.5x10
21 Cmé*4 Cm?*ICs®’ = 2.8x10°
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The above scaling factors correspond to nuclideéovgSpectrum) Sby the time of the RFS,
mentioned in reference [86] of DEIAR chapter 6 {is93). As shown in [86], different sets of
nuclide vectors have been prepared in functioroasilered decommissioning activities.

a°j(dty) is the function taking into account the &wan of nuclide j scaling factor in function of

the time span dty (in years)elapsed between the &i¥eSthe conduct of the decommissioning

task (i.e. the in-line decontamination of the MCC).

For Unit 1 MCC in-line decontamination, dty = 4 yg@nput parameter of the code).
Thea®j(dty) functions are given hereafter for each rdei:

j a°j(dty)

1 ®Co 1

2 1¢ /%%¢co o +0.1309dty

3 Mn / %°co o~0679dty

4 55Ee /%%Co o~0-126dty

5 58co /%°%Co o 3428 dty

6 5Ni / ®°co o t0-131dty

7 63Nii / ¢°Cco ot0-1241dty

8 %Nb /%%Co e+0.131[dty

9 137cs 1

10 Osr 1137Cs o~1197:10" Sty
11 %11/ 1¥Cs £+229910" 2y
12 129 ) B¥7cs £+229910" 2y
13 B4cg /1Bcs e—0.314]:dty
14 By 1 ¥cs o+229910 [ty
15 238 1 ¥cs o+229910° [ty
16 28y 1Bcs o +1.50910 2Caity
17 2%y /1¥'Cs o+220910° [ty
18 2%y /Bcs o+228910° [ty
19 24py 1B¥cs 252107 [ty
20 2Am /¥Cs 213372139107 200ty _, | 5, ~ 252107 2tity
21 24cm 17'Cs 154107 2l
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The release of nuclide j, via the liquid dischargegiven by:

i 1
Ri111,75= —— [l 09046 * 10040l * SFjO(dty) (2)

111,75

for the nuclides scaled to &di.e.j=1, 2...8) and by

1
———— "l gg047 * | 10047 * SF,° (dlty) 3)

111,75

for the nuclides scaled to B5(i.e. j= 9, 10...22).

Rl11175=

The above nuclide | release, together with nucjideleases from all other tasks carried out
during the same year, are then used to assesadiwogical exposure of the member of the
public due to the annual release of nuclide j Geamples in Tables 6-2 and 6-5 of DEIAR —
chapter 6, Issue 05).

logo.as @nd koo 4¢ inventory of C8° (Bq) in the liquid waste generated by Tasks 9@gpratory
works and personnel training) and 100 (conduchefit-line decontamination).

losoa7and koo 47 inventory of CS*’ (Bq) in the liquid waste generated by Tasks 9@ggratory
works and personnel training) and 100 (conduchefih-line decontamination).

l100.461S assessed by:
100.46= {C0® 10046+ CTF 00,46 XMP100,20¢X 100 4X[KK 10” + KK11° + KK }x p° 4)

Co®% 0046 = CAH° activity inventory in the MCC left loop spent detamination and rinsing
solutions (i.e. input parameter of the code fos Hutivity).
Ex: CP%0046= 1.34x10° Bq (see U1DPO chapter 5 and FDP chapter 6).

Co*%o.46 = CO° specific activity (Bg/kg) in the secondary liquicaste (laundry, hot showers,
drains, etc.) = 9.8xfBq/kg.

MP100,26 manpower need to carry out Task 100, i.e. thénm-decontamination of the
MCC left loop (calculated by another algorithmsr Ehis example MR 20 =
540 Mandays.

X100,46 Fraction of time spent in the controlled areaTask 100. In this example,
X10040= 1.0 (code input parameter).

KK1o, KK1?and KK2:  miscellaneous water consumption resulting intcosdary liquid
waste production (common parameters of the code).

KK 1.° = hot laundry water consumption = 18 kg/manday;

KK 12 = hot shower water consumption = 68 kg/manday:;

KK 1” = other water use (laboratory drains) = 5 kg/mgnda

In (4), term MRoo 26X 10048 KK 16 + KK1® + KK12)] corresponds to the production of
secondary liquid waste (kg) resulting from Task &0d due to the presence of manpower in the
controlled area.
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B° = coefficient £1.00) taking into account the increase of radiaidecinventory in the liquid
waste due to other sources not quantified in hsas liquid waste processing building drains,
bitumenisation facility drains, etp® is a common parameter of the code. Curreffly 1.05.
Similarly, oo 47iS assessed by:

l100,47= {CS""100,47+ C 790,47 XMPi100,20¢X100,40<[KK 10’ + KK11® + KK T}x p° (5)
Cs®10047 = Cs*" activity inventory in the MCC left loop spent detamination and rinsing
solutions (i.e. input parameter of the code fos #tivity).

Ex: Cs¥"19047= 7.35%10° Bq (see U1DPO chapter 4 and FDP chapter 6).

Cs®¥%90.47 = C3% specific activity (Bg/kg) in the secondary liquichste (laundry, hot showers,
drains, etc.) = 5.4xfBq/kg.

The other parameters of (5) are defined hereabove.

logo.a6@Nd bgo 47are assessed by:

090,46= CT%0.46 X X090,40% MPag20% [KK 10 + KK11” + KK1,7] (6)

l90,47= CS 00,47 X X090,40% MPag20% [KK 10 + KK11” + KK1,7] (7)

MPgo. 26 manpower need to carry out Task 090 (preparahmsks, personnel training),
calculated by another algorithm of the code. Fas #txample M2 = 360
Mandays.

X90.40 Fraction of training period spent in the congdllarea. In this example oo =

0.5 (code input parameter).
The other parameters are hereabove defined.

Numerical Examples:

On the basis of the above relationships and pasameélues, the following results are derived:

logo.46= 9.8x10x0.5x360x91 = 1.61x£®Bq

l100.46= (1.34x10°+9.8x1(#x1x540%91)x1.05 = 1.41x1HBq
logo.47= 5.4x10x0.5%360x91 = 8.85x£®Bq

l100.47= (7.35%x10%+5.4x1(#x1x540%x91)x1.05 = 8.0x1BBq
(1) gives:

Ri11,075 = 5.48x18 Bg (result displayed in cell 075 of Task 111 of itUd in-line
decontamination left loop DBS PSA/1/DEC/Y0.00/0lsee U1DPO chapter 5 and Appendix
3.23.
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Nuclide | Releases (Examples)

Co60

(2) gives:
R0, 75= % [161x10° +141x10"]x1 = 1.41x18 Ba.

Note: For C8°, SP:L° (dty) = 1.

Nb94

SPp (4) = 2.1x10%e’134= 3.55x10° and (2) gives:
RY%4 ), 75= 141x10° x 355x10°° = 5.0x10 Ba.

C5137

(3) gives:
RCsl37111‘75: % [8.85X108 + 8_00x1010] x1 =8.1x10 Bq.

Note: For C§’, SPc&¥’ (dty) = 1.

Pu239

SF%2% (4) = 2.7x1GFx €214 = 2 96x1( and (3) gives:

RPY%3911 75= 81x10° x 296x1072 = 2.40x1d Bq.

Example No 2 Aerosols Releases to the Atmosphere during the
Evaporation/Bitumenisation Processes of the MCC Left Loop In-line
Decontamination Spent Solutions

Aerosols global releases to the atmosphere duhiegevaporation / bituminization processes
[Bal:

1

R111077= 1090046+ 1100046) O
! ENTR°111 770DF°111 77 (1090 0049
j=8 j=21 (1)
> SPj(dty)) +(1090047+ 1100047 OY " SPj(dty))}
j=1 =9
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ENTR’111: ratio of the activity transferred to the eviagtors and bitumenisation units to
thatreleased as ambient airborne contamination rfcmmparameter of the DBS
software).

ENTR’111 = 1x10, i.e. 0.01 % of the activity inventory processeyl the
evaporators/bitumenisation units is released dsomie contamination, due to
leakage, drains, sampling, etc. This value is Yilegnservative on the basis of the
available measurements.

DF111,77:  aerosols decontamination factor of theidiquaste processing building extraction
ventilation (common parameter of the code).

DF’111,77 = 1x18(typical requested value for this type of appiima}.
All the other parameters of relationship (1) arBrabel in hereabove example No 1.

Numerical Examples

On the basis of the numerical results already obthin Example No 1 ddo4s l1004 lo090.47
l100.47 above relationship (1) gives:

R111,077 = 5.48x10Bq (result displayed in cell 075 of Task 111 ofitud in-line
decontamination left loop DBS PSA/1/DEC/Y0.00/0lee U1DPO, chapter 5 and Appendix
3.23).

NuclideReleases (Examples)

C060
SPc. (dty)= 1 and (1) gives:

1

10° X102 [161x10° + 141x10"]x1 = 1.41x10 Bq.
x

Co60 _
R™"M11,077=

Nb94

SPwW (4) = 3.55x10 (see Example No 1) and (1) gives:
RY°% 11 o77= 141x107 x 355x10° = 5.0x1d Bq.

Csl37

SPs¥ (4) = 1 and (1) gives:

1

10* x10?

RCsl37111‘077= [885x10° + 800%10'°] x1 = 8.1x1¢ Bg.
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P23

SF%2* (4) = 2.96x1F (see Example No 2) and (1) gives:
RPY%3911 077= 81x10* x 296%x107 = 2.40x18 Bq.

Remark:

The above examples pertain to the liquid and atmersp releases of the decontamination of one
loop (left loop) of the MCC. For the complete det@onination of both MCC (left and right)
loops, the above discharges are to be multiplied Egctor 2 (see also ULDPO Issue 05, chapter
5 and Appendix 3.23).

6.13 References

76. OO0 yrBepxknenun HopmaTuBHOTO AokymeHTa LAND 42-2001 ©Orpanuuenue BbIOpoca
PaZMOHYKJIMIOB B OKPYXKAIOLIYI0 CpPeay C OOBEKTOB SACPHOH SHEPreTHKH U TOPSIOK
BbIJIaYM pa3pelIeHuil Ha BHIOPOCHI, a TaKXKe MOPAIOK PagUOIOTHYECKOTO MOHUTOPUHTA».
[Ipuka3 MUHHCTpA OKpY>KaroIIen cpeabl InToBckoi pecryosmku, Ne 60 ot 23 ssuBapst 2001
r., BuipHIoc.

77. Environmental dose conversion factors for the lg@aNuclear Power Plant, Lithuania.
D.M. Hamby, T. Nedveckaite, S. Motiejunas, V. Rowic, J. Mazeika, and E. Maceika.
Nuclear Engineering and Radiation Health PhysiaggOn State University, Corvallis,
OR 97331-5902; Radiation Protection Departmentijtlrie of Physics, A. Gostauto 12,
2600, Vilnius, Lithuania; Lithuanian Ministry of Emonment, A. Jaksto 4/9, 2694,
Vilnius, Lithuania; Institute of Geology, T. Sevéas 13, 26000, Vilnius, Lithuania.

78. International Commission for Radiation ProtectiarbitationNe72, (ICRPNe72) — IAEA
— Vienna.

79. Addendum to the IAE project chapter “Uranium-erbitirel handling at the power units”,
VNIPIET Report, Inv.Nr. 97-00826, St. Petersburg91 (in Russian).

80. Arrangement of additional baskets in the storagelgp@f the Ignalina NPP Unit 1,
VNIPIET Report, Inv.Nr. 98-01545, St. Petersburg98 (in Russian).

81. Strength analysis of the basket filled with SFA atrictural constructions under accident
conditions during SF transportation from the INN®ver units, VNIPIET Report, Inv.Nr.
92-01707, St. Petersburg, 1992 (in Russian).

82. Analysis of initial events in the cooling, makeumdacleaning system of storage pools in
the Ignalina NPP, VNIPIET Report, Inv.Nr. 92-0932%, Petersburg, 1992 (in Russian).

83. Calculation of static loads and maximum designedhgaake of 6.5 magnitude and
selection of calculated combination of forces amatves, VNIPIET Report, Inv.Nr. 91-
07797-P, St. Petersburg, 1991 (in Russian).

84. Seismic stability analysis of structures of Unit4 And A2 in the building 101 of the
Ignalina NPP, VNIPIET Report, Inv. No. 91-13775%R, Petersburg, 1991 (in Russian).

85. Permit for Release of Radioactive Materials inte #htmosphere No 1, issued by the
Ministry of Environment of the Republic of Lithuana, 2005-12-16.

86. Establishment of Scaling Factors for the Charasation of the INPP Operational and
Decommissioning RAW — INPP DPMU Technical Note; #A4TN/B2/0041, Issue 01.

Al1.4/ED/B4/0006 Page 245 of 319
Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report INPP — DS

87. Report on Radionuclide Determination in INPP Read&Mater, Fuel Pool Water and
Evaporator Concentrates — Institute of Physicsiug 1997.

88. Clearance Levels of Radionuclides, Conditions ofiseeof Materials and Disposal of
Waste — LAND 34-2000, AM Order No 194 of 3 May, P00

89. INPP Landfill - STUDSVIK RADWASTE AB STUDSVIK/RW ©4/17, 2004-02-26.

90. D¢l bendiju radioaktyviju atlieky priimtinumo laidoti pavirSiniame kapinyne kriterijj
Valstykes zinios, 2003, Nr.19-850.

91. Assessment of the Long Term Safety of the ExisBugage Facility for Bituminised
Waste of INPP; SKB — Stockholm, 1998 — Archive Ni263.

92. INPP Letter to DPMU: Upgrading of the Bituminisedh8te Storage Vaults — No 80S-164-
15.15-19 January 2004.

93. INPP Unit 1 Decommissioning Safety Analysis Reg@8AR) for Defuelling Stages 1
and 2; A1.4/ED/B4/005, Issue 05.

94. «[IpodHOCTHBIE, TEIJIOBBIC, PAIUAIIMOHHBIC PaCUEThI U PACUETHI siIEpHOIN 0€30MMacHOCTH B
aBapuitHbIX cutyarusax», 2004 JIOU, TACna-1245-71128.

95. Report about the Results of INPP Region Radioldgidanitoring during Year 2003.
Radiation Protection DepartmeniflTOot-0545-11 (in the Russian language).

96. Report on Development of Nuclide Vector for Indisdtwvaste of INPP. Vilnius, Institute
of Physics, 2004 — TASpd-0545-71652.

97. Environmental Dose Conversion Factors for the ligaaNuclear Power Plant, Lithuania —
D.M. Hamby, T. Nedveckaite, S. Matejunas, V. Fdist, J. Mazeika, E. Maceika.

98. PMU Ignalina NPP Decommissioning Support Projectd»emissioning Data Base Sheet
Computer Tool Design Manual, Belgatom — TIERSOI/44¥1790/000/00.

99. Regulatory Guide 1.109: Calculation of Annual Dosedan from Routine Releases of
Reactor Effluents for the Purpose of Evaluating @bamce with 10CFR50, App. | U.S.
Nuclear Regulatory Commission — Revision 03, Oatdl9y'7.

A1.4/ED/B4/0006 Page 246 of 319

Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report INPP — DS

7 Non Radiological Environmental Impacts

Hereafter we base the description of potential remvnental impacts on the identification matrix
established in section 4.3.3. These impacts atbduassessed hereafter.

7.1 Introduction
The assessment of impacts is based on:
. The Environmental Impact Assessment Programme;

. Bibliography available on the Environmental Baseliand impacts resulting from the
construction and start-up of INPP, and possibleaictgpof the Decommissioning of INPP;

. The EU funded study [9] and EIAR Manual [1];

. Methodologies used in traditional Environmental &uopAssessment for non radioactive
issues and radioactive issues;

. The studies made on the Unit 1 Decommissioningeletdjir. 0 (Reactor Final Shutdown,
Post-Shutdown activities and Defuelling) which ura:

- Systems Analysis,

- the Analysis of Activities to be carried out duritiggs project and calculation of
costs, manpower, doses and waste per activity,

- Safety Analysis.
These studies will be published under the form of:
. Decommissioning Project documents;
. Decommissioning Safety Analysis Report;
. Results of meetings with the INPP, the MinistryEsfvironment and scientific Institutes,

that gave some orientations on essential issuég tovestigated as a result of the INPP
Decommissioning

7.2 Social and Economic Issues
7.2.1 Impacts of the INPP Decommissioning Plan on Employant within INPP

In order to assess the impacts of the project opleyment for the INPP personnel, we have to
combine production shutdown of Unit 1 (then Unit Btirement schedule of personnel in
subsequent years, continuation of post-shutdowmities by INPP personnel, internal changes
in work functions and redundancies made availadnig@@ire decommissioning activities.

The INPP personnel that will be released from INiPBration and maintenance (including post-
shutdown activities) will beused, to the largest reasonable extent, to perfoem tasks
associated to the D&D operations, for Health PlgysRrotection, for radioactive waste
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management, etc. The philosophy followed regardia@gpower is to use, as much as possible,
the competence and knowledge of the INPP persdan@rform decommissioning activities. It
Is a matter of fact that during decommissioning, personal knowledge of the staff will be even
more valuable than during normal operations.

In particular, the new Facilities under the INPRc@mmissioning Investment support Packages
will require skilled personnel for their operatiand maintenance; however, one shall keep in
mind that the designated contractors will alsothe& own personnel.

At the date of November 2003, there was 3,614 stathe INPP®. The role of the Technical
Directorate, the most concerned during the firsirgewill remain unaltered from that required in
normal operation until Unit 1 is completely defeel!

The majority of the staff will:

. Have similar activities, for post-shutdown actiegiand new activities oriented towards
decommissioning, that do not need new qualificaftbe necessary training foreseen being
sufficient);

. Have different activities than previously and fohieh training and qualification are
necessary (see the Training Programme describibe iRDP).

Input data on personnel made available for pur@meassioning works can be found in the
Final Decommissioning Plan [103]. For the perio®206- 2011, which corresponds roughly to
the period of U1DPO, estimates are given inTable Fer these people, training programmes are
very important.

Table 7-1 Amount of Personnel (Cumulated) Made Avéable for Pure
Decommissioning Needs

Year 2005 2006 2007 2008 2009 2010 2011

Amount 34 372 546 713 791 1204 1518

With the combination of the retirement schedule tnaltasks evolution of INPP personnel into
pure decommissioning activities, the amount of pedgsing their job at the INPP will increase
more slowly than with other closure policies.

Staff necessary for the Investment Support Packagebe taken on by the contractors of these
packages, so that external staff should be involaetthe overall project as well. These works
will also involve local manpower.

Therefore, the overall picture will not be as sevas presented in some references (e.g. ref.
[10]).

This philosophy will influence positively the sotimpacts of the decommissioning of INPP, by
smoothing the evolution of the yearly redundandg.r#t is also important for maintaining as

long as possible the social cohesion of INPP fawmiéind Visaginas in general, in order to allow
a possible, positive evolution in the local econofngmed “Regeneration”, according to ref.

[10]).

%8 Some publications indicate personnel numbers ar&@@00. This great difference with the nhumber amoed
here comes from the separation by INPP of its moa activities (for example canteen, vehicle flgeinting house,
construction and repair shop).
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It is impossible at this stage to accurately deteenthe amount of INPP manpower that will be
effectively involved in the decommissioning acties. Taking into account the estimated
manpower needs and also the possibilities offergchdw facilities (provided a significant
amount of INPP personnel being involved in theskviies, say the half of it), one could
estimate the unemployment of INPP personnel as stoowFigure 7-1.

We can see that a significant effect will happe2®@6, with some stabilisation in 2007 then a
continual increase up to 1,000 in 2011. The fignre012 is a rough estimate.

Figure 7-1  Estimation of Unemployment of INPP Persanel
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7.2.2 Impacts on the Socio-economic Evolution of Visagirsa

The closure of the INPP is taking place in a unigo@o-cultural environment. The impacts may
come from the decrease of financial yield and tbeemtially resulting recession of local and
regional economy but also from other particulasitisuch as relative cultural isolation, closed
society and economical reforms [41].

The direct effects of unemployment at the INPP teréadirect effects on the socio-economic
evolution of Visaginas.

These indirect effects, in terms of job losses ralaed to:
. The decrease of orders to subcontractors and sugpli
. The decrease of the average income of the Visagesidents, due to unemployment,

migration to other areas of the country or abraéle,lack of substitution jobs for ex-INPP
persons on the local place in sufficient amountssitution jobs with lower salaries, etc.
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Estimates were made in the EU funded Study on 5@asats of Decommissioning of Ignalina
Nuclear Power Plant published in 2001 [10]. In stisdy, 1,700 job cuts among INPP suppliers
were expected at the 2010 horizon, and throughminéiplication effect®, additional 1,600 job
cuts were estimated.

These estimates were made on assumptions of mé¥e jdb losses than presented here (about
4,000 at the end of the U1DPO period (2012) in $hady, whereas we estimate the figure at
about 1,400).

Therefore these estimates should be revised aogbydilt goes somewhat out of the scope of
the present EIA Report, but only by applying a mipnal rulé®, these indirect job losses could
be rather 1155 in 201

Hence, the addition of direct and indirect effegitees a global job loss of about 1,830 uffita
2010. This figure will increase in the followingars, especially once the Unit 2 is in the course
of dismantling.

A more detailed, scientific assessment would aaltédde useful for determining more accurate
figures. Moreover, the socio-economic monitoringpiemented will provide for factual data that
will improve the economical model established.

There are other indirect effects to be consideFaxt. example, the closure of INPP, with its
highly skilled workers, specialists and manageosja decrease the general level of education in
case there is an emigration toward other areashefcountry or abroad. Together with the
decrease of income in the INPP region, this effemiild lead to a social recession as well (the
so-called “Town-zombie” scenaffomentioned in the EU funded Study on Social CostsIBP
Decommissioning).

Though of a good economical level, Visaginas igenity isolated from other attractive areas
and its area of influence is quite limited. The onidy of activities are oriented toward the INPP
(goods or services) and to services to workers ftbm INPP. If no active programme is
implemented, aimed at redeploying the social anohewmic activities, it is quite sure that
Visaginas does not possess significant advantages/diding a local, severe recession.

Some ideas for mitigation measures are presentseciion 8.2.

A positive impact could happen in the recreatiod &ourism sector, if it is stimulated. The
presence of INPP may frighten some western toursandidates, though the region’s
attractiveness was higher than the fear of the IP#e tourists from Russia. Up to now, the
flow of the tourists from the Western countrieshe region of Visaginas is in its initial phase
[42].

% The multiplication effect is due to the decreaséheflocal market.
70 Though we are dealing with large numbers (in fasfoproportionality), the difference between 4,00@ 4,400
is large enough to expect a non-proportional retesthip for indirect effects.
1 The EU study does not provide results for the @842 (end of ULDPO period).
"2 The rationale is to consider :
« For direct effects: the addition of job needs fot @nd U2 Decommissioning, job needs for Support
Investment Projects and job cuts from the Decorniongsg Process.
« For indirect effects: calculated from the EU fundgtddy numbers, multiplied by a coefficient (total
unemployment estimated by the INPP DPMU dividedh®ynumber in the EU funded study).
73 . - . . . . .
Though this scenario is based on more severe jtstloan in the present estimation, based on maentealata, it
remains however a possibility, as, all things remmagj equal, the final closure of the site will aeea high rate of
unemployment in the INPP region.
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However, it is clear that, without positive and onant financial and social support, the current
social and economic level of Visaginas is at staketself Visaginas does not possess enough
attraction elements for other activities to come.

The public does not really understand the reasdrad tere considered to decide the
Decommissioning of INPP and express some discarfRrgsian speaking people are faced with
difficulties to find other jobs in the country, @se of the language barrier.

7.2.3 Wider Socio-economic Impacts

As explained above, socio-economic impacts willbatdy arise beyond the municipality of
Visaginas, as the town is an economic centre imebgmn.

As a major company in Lithuania, INPP contributes tsignificant part of national income.
In the EU funded Study on Social Costs of INPP Damissioning, it is stated that:

“In analysing the impact of decommissioning of Igma NPP on the total Gross Domestic
Product, we can maintain that this impact is negatiTaking into consideration the fact that in
the year 2000 the GDP totalled about Litas 44.8dsil and taking into account the calculated
losses, which in 2000 - 2019 will amount to Lit&s91billion (in case Unit 1 is closed down in
2005, and Unit 2 - in the year 2010). This accoudntsapproximately 2.2 per cent of the GDP
annually during the period of 2000 — 2019 (calcidat have been made without taking into
consideration possible changes in the GDP or iidlat

The data have been provided on the basis of therRepthe Institute of Economics of Lithuania
“General Economic Balance Model to Assess Consempsenf Decommissioning of Ignalina
NPP” ([104]) (...) Taking into account a complicatetonomic situation in the country and
difficulties in the execution of the budget, we ckim that the 2.2 per cent annual loss of the
GDP will reduce the number of the employed in thentry at least by 1-2 per cent every year
(see Employment in Europe 2000, ECSC — EC — EAEGGSsBIs, Luxembourg, 2000). Taking
into consideration this tendency, one can mainthat the turnover of trade, retail trade, in
particular, as well as the number of work placesha same time, will decrease” [10].

What can also be taken into account is the possiaesase in the price of electricity and
perhaps some impact on the average competitivariggsds produced [42].

7.3 Air
7.3.1 Main air Pollutant Sources

In November-December 2004, the UAB “Ekomodelis” dediory executed the inventory of
stationary air pollution sources for the INPP [100¢luding existing HOB and steam generating
facilities. Having analysed 63 sources, the openali efficiency of 13 air purifying facilities was
established.

The total air emission of INPP in 2004 amountsQ¢/82 t/y of polluting substances (see Table
7-2 ). The main pollutants are carbon monoxide531,t/y), nitrogen oxides (7,913 t/y), dust

(4,189 tly), volatile organic compounds (0,997 tand sulphur dioxide (43,543 tly). The

operational efficiency of air purifying faciliti€ictuates from 78,6 to 99,3% [100].
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In 2004, INPP used 90 cars, 23 self-propelled earacand machines, 50 stationary machines, 2
cutters and 5 diesel locomotives. 118,566 t ofgbetnd 198,337 t of diesel are used in a year
(2004). Carbon monoxide emissions amount 107,799cHrbohydrates 23,485 t/y, nitrogen
oxides 9,031 t/y, sulphur dioxide 0,295 t/y andtdy928 t/y [100].

In 2005, the “Permission for Pollution Integral ®eation and Control, TV(1)-7" [101], covering
the operation of new Heat Only Boiler Station (HQB&nd the “Permission for Pollution
Integral Prevention and Control, TV(2)-3” [102],vasing the operation of new Steam Boiler
Station (SBS) and INPP itself, were issued.

The major contribution to atmosphere pollution reyided by Steam and Heat Only Boiler
Stations. The data on permissible and actual retea® presented in Tables 7-3 and 7-4.

A new HOB has been erected between the INPP and Visaginasa INatural Gas-fired Boiler
(Light Fuel Oil being used as back-up). The new H@Bplies with the EU norms set up in the
Directive 2001/80 on the limitation of emissions adrtain pollutants into the air from large
combustion plants and Lithuanian pollution emisdionts for stationary combustion sources. .
More details can be found in the technical desigeudhents of this project [105].

Moreover, anew SBShas been erected and operates on INPP territoiy.ghs fired as well. .
More details can be found in the technical desigeudhents of this project [106].
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Table 7-2 Pollutants Released into the Air from INPP in 2004 (A = from boilers; B = from other combuson sources; C = due to chemical
reactions)
. Total amount of pollutants released
Pollutant From this amount | Pollutant Pollutant to tr?e air
amount Pollutant amount amounts
N Code of | emitted |Untreated| " - captured | o jitted to the
ame of poIIutant llutant f po”utant ; .In. ir f
pollutan rom treated in air from
stationary | &MOUNt | iring buritying | itving ty max g/s
source, tly| €Mitted, | & uias facilities, facilities, tly
tly tly ’ tly
1 2 3 4 5 6 7 8 9
acetone 65 0,001 0,001 - - - 0,001 0,00005
tin and its compounds 118 0,00002 0,00007 - - - 0,00002 0,00007
carbon monoxide (A) 177 29,001 29,001 - - - 29,001 400 my/m
carbon monoxide (B) 5917 2,394 2,394 - - - 2,394 52,94259
carbon monoxide (C 6069 0,142 0,142 - - - 0,142 0,19296
450 mg/m
nitrogen oxide (A) 250 7,174 7,174 - - - 7,174 ?é%?ﬁ%?r?%]’
[a.p.s.050]
nitrogen oxide (B) 5872 0,693 0,693 - - - 0,693 15,22670
nitrogen oxide (C) 6044 0,046 0,048 - - - 0,046 0,02917
butyl acetate 367 0,038 0,038 - - - 0,038 0,0283
emulsol 712 0,183 0,108 0,075 0,074 0,001 0,109 5490
ethylcellulosic solvent 771 0,026 0,026 - - - 0,026 0,01850
fluorides 3015 0,003 0,0016 0,0014 0,0012 0,0002 00D, 0,00185
fluoride hydrogen 862 0,004 0,004 - - - 0,004 00330
difluorochloromethan
(CFC-22) 961 1,000 1,000 - - - 1,000 0,03171
iron and its compoun( 3113 0,053 0,029 0,024 0,023y 0,0003 0,029 0,06190
potassium hydroxide 3327 0,014 0,014 - - - 0,014 0,00431
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1 2 3 4 5 6 7 8 9
100 mg/nd
i i i [a.p.s.049];
dust (A) 6493 2.212 2.212 2.212 250 ol
[a.p.s.050]
dust (B) 6486 0,260 0,260 - - - 0,260 0.53617
dust (C) 4281 50,444 0,378 50,066 48,727 1,339 71.71 0,74014
volatile organic 308 0,997 0,997 - ; - 0,997 7.39687
compounds
manganate oxides 3516 0,005 0,008 0,002 0,002 03000 0,003 0,00580
sodium alkali 1501 0,007 0,007 - - - 0,007 (03]
sulphur dioxide (A) 1753 43,370 43,370 - - - 3 1700 mg/rh
sulphur dioxide (B)| 5897 0.173 0.173 - - - 0.173 059379
sulphuric acid 1761 0,021 - 0,021 0,0208 0,0002 00@R 0,00230
Non-organic lead | 559, | 000004 0000004 ; ; ; 0,000004 0,00001
compounds
toluene 1950 0,150 0,150 - - - 0,150 0,10680
Va”ad'“g)pe”toxy”e 2023 | 0141 | 0,141 . . - 0,141 0,00151
TOTAL: 0991 | 138552 | 88,363| 50189 48,849 1,341 89,702
among them
solid 9984 | 53343 3,154 | 50,189 48849 1,341 4.493
liquid and gas 9977 | 85209 | 85209 - - - 85,209
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Table 7-3 Number of Pollutants Released into the Aifrom SBS and INPP itself [102] (A = from boilers; B = from other combustion
sources; C = due to chemical reactions)

Pollutants released into the environment air from pllution stationary sources
Name of pollutant Code of pollutant Releases in 28, tons/year Allowed to be released in 2006-
2009, tons/year
1 2 3 4
carbon monoxide (A) 177 104.773 104.773
carbon monoxide (B) 5917 0.031 -
carbon monoxide (C) 6069 0.139 0.0502
nitrogen oxide (A) 250 37.733 37.733
nitrogen oxide (B) 5872 0.010 -
nitrogen oxide (C) 6044 0.046 0.040
dust (A) 6486 0.243 -
dust (B) 6493 1.702 0.012
dust (C) 4281 1.702 1.298
sulphur dioxide (A) 1753 26.467 0.017
sulphur dioxide (B) 5897 0.161 -
acetone 65 0.001 -
tin and its compounds 118 0.00002 -
butanol 359 CIIEIBI -
butyl acetate 367 0.038 0.038
emulsol 712 0.109 0.001
ethanol 739 CIIEIBI 0
ethylcellulosic solvent 771 0.026 0.026
fluorides 3015 0.00257 0.001
fluoride hydrogen 862 0.00342 0.003
freon-141b - 1.000 1.000
freon-22 961 1.000 1.000
iron and its compounds 3113 0.0231 0.014
potassium hydroxide 3327 0.014 0.014
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1 2 3 8
volatile organic compounds 308 6.705 0.596
manganate oxide 3516 0.00209 0.001
sodium alkali 1501 0.007 0.007
sulphuric acid 1761 0.00022 0.000
Non-organic lead compounds 2094 0.000004 -
toluene 1950 0.1503 0.150
TOTAL: 182.089 146.780
Table 7-4 Number of Pollutants Released into the Afrom INPP HOBS [100]
Pollutants released into the environment air from pllution stationary sources
Name of pollutant Code of pollutant Releases in B, tons/year Allowed to be released in 2006-
2009, tons/year
carbon monoxide 177 28.960 289.760
carbon monoxide 6069 0.003 0.003
nitrogen oxide 250 6.172 112.320
nitrogen oxide 6044 0.0003 0.000
dust 6493 2.212 1.930
dust 4281 0.015 0.015
sulphur dioxide 1753 43.350 36.280
fluorides 3015 0.0001 0.000
fluoride hydrogen 862 0.0002 0.000
iron and its compounds 3113 0.006 0.006
manganate oxide 3516 0.0007 0.001
volatile organic compounds 308 0.234 20.674
vanadium pentoxyne (A) 2023 0.141 0.100
TOTAL: 81.0943 461.089
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A radwaste incinerator will be erected close to HKEP, at the south of the INPP fences. It is
part of the Support Investment Packages, for whidedicated EIA procedure will be made.

It will work for 2400 hours per year and will:

- use 25 kg of light fuel oil per hour for pre-hegtiand sustaining combustion;
- process maximum 100 kg of combustible solid wastehpur;
- process maximum 40 kg of waste oil per hour.

Although above quantities are neglectible and aigio plants treating only radwaste are
excluded (Article 2 (2) (a) (vi)) from the scopetbé European Union Directive 2000/76/EC on
the incineration of waste, this incinerator will designed for respecting the air emissions limits
given in Annex V as well as with the measuremeqguiements given in Article 11 of this
Directive.

After Unit 1 and Unit 2 final shutdown, HOB and SBMI thus constitute the main contributors
to atmospheric pollution.

Under theU1DPO Project the works to be done does not cause significantradiological
atmospheric emissions. The shutdown will decreaperadional emissions but this is
insignificant in comparison with HOB and SBP. It ikerefore not necessary to make
calculations for the atmospheric impact of WEDPO Project.

Indirectly however, the shutdown of Unit 1 will ressitate alternate furniture of heat for
Visaginas and the INPP, and steam for INPP. Evesfiged (in comparison with other fossil
fuels), these plants will increase the global erissf air pollutants.

There are a few circumstances to be consideredidmrmining the environmental impact of
these changes:

. As long as natural gas cannot be used in the namtgllight fuel oil appears the most
interesting in terms of availability and air polan.

. After Unit 1 shutdown, the Unit 2 will still provedheat and steam necessary for operations
and urban heating; then the new HOB and SBP willdssl as back-up installations.

Finally, the following schedule can be established:

. After Unit 1 shutdown, the HOB and SBP facilitiedlwe used as back-up (e.g. when
Unit 2 is not at base load), with light fuel oil asmbustible; air pollution is made each
time these new installations have to be operated.

. The new facilities, using natural gas, are in bapkeperations until the Unit 2 shutdown;
light fuel oil is only used when natural gas is agailable; air pollution is made each time
these new installations have to be operated, hilit le$s pollutant emissions than with the
use of light fuel oil.

. When Unit 2 is shut down (end 2009), the new HOB 8BP operate on base load with
natural gas; the existing HOB will be used in marr circumstances (e.g. when air
temperatures are very low = during severe winterdimns). Air pollution becomes
significant.
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Mobile sources, such as personnel transport (@rieats, public busses), will evolve according
to the evolution of the INPP personnel (see secti@rl). Along with fuel improvement and old

cars replacement, there will be a reduction of ytatit emissions from mobile sources.
Moreover, EU norms for fuels (among which sulphontent) and vehicle exhausts will help in
the relative reduction of pollutant emissions freath individual vehicle.

7.3.2 Influence of the Local Microclimate

Alterations to the regional climate would not b@ested since the dismantling activities will not
lead to the release of significant quantities ofterial or energy that might result in such
impacts. However, as thermal releases will decrahsee could be some influence on the local
climate because of decreasing heat releases inLdake DiikSiai, in the direction of the
restoration of the original microclimate (comingckdo the pre-Unit 2 conditions).

The influence should be small, until Unit 2 is addmt down. Then, the microclimate around the
lake could come back to its natural situation. cGlations made under the INPP Environmental
Monitoring Programme showed that the heat rele&séde atmosphere is very small compared
to the heat added to the lake [109].

The most important potential source of atmosphenissions would be a fire. The INPP Fire
Protection Plan will be adapted to the U1DPO Pipjeased on the prevention of risks including
the means required for both the rapid detectioneatihguishing of fires.

7.4 Soll

In itself, the ULDPO Project does not include atiés that can have a physical influence on the
soil. Therefore, this subject does not need impasessment.

We can however mention that current activities ba site, in particular the storage and
distribution of hazardous or potentially pollutirmybstances, can affect the soil in case of
accidental spillage. There will be also some condion of hazardous substances that will
become waste during the implementation of U1DP@ (sble 7-5).

Table 7-5 Use of Hydrogen and Hydrocarbons for U1D®

Hazardous . Use or Production
o Statistical | Code of
decommissioning . due to Remarks
code list T
waste Decommissioning
For generators cooling,
I 640 nt of stored in 8 “Receiver
[
Hydrogen 0214 160505 compressed gas| tanks”, each 80 f5
bara
. Including 500 t of
Spent I(;J”brlcatlon 12 01 07 600 t lubrication oil from the
0132 4 turbo — generators
Spent trgnsformer 1303 10 1000 t 250 t / transformer,
oil 4 transformers
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100 n? / Diesel
generator,

12 Diesel generators
Annual consumption:
150 t/y (periodic
testing)

Diesel fuel 0312 1307 01 1200 m

The list of hazardous waste produced at INPP durorghal operation, the approximate volumes
of waste generated annually and the waste managemees are given in Table 7-7.

In order to be complete, we can mention the stordgehemical reagents in Building 131 that
are used for the conditioning of the heating pkamd the regeneration of the resins of the water
makeup system:

. H.SO, (100%) = according to design values, the use eachr 365 tons/y, but due to
internal policy aimed at decreasing the use of demalized water, the current use is about
80 tonsly

. NaOH (100%) = originally 14 tonsl/y, actually 3 tbns

The impact of accidental spillages in places whkege is no protection of the soil (as concrete
or ground layer in buildings, etc.) can be sigwifitif no rapid intervention is made. We saw in
3.6.2 that the upper level of the water table isedr-surface level position and that the soil is
permeable.

7.5 Underground

In itself, the ULDPO Project does not include atiés that can have a physical influence on the
underground. Therefore, this subject does not mapdct assessment.

In case of accidental spillage of polluting subsem, there could be a contamination of
groundwater if no rapid intervention is made. Riskthe aquifer mainly results from its near-
surface level position. This implies that particularecautions should be taken during the
handling operations to avoid any large scale comation: use of appropriate equipment and
handling procedures, together with appropriateealiance.

7.6 Water

One of the main effects of the Units shutdown &s diecrease of thermal releases into the Lake
Druksiai with Unit 1 then Unit 2 shutdowns.

7.6.1 Water Consumption

The INPP uses lake water and artesian water.

The evolution of the water needs is further devetbm the following paragraphs. The evolution
can be summarized as a reduction of the total westerfollowing the Reactor Final Shutdown of

Unit 1 (RFS Ul). Indeed:

. the cooling needs of the plant will decrease;
. the needs for demineralised water will progresgidelcrease;
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. the needs for water for maintenance operationsland activities will globally remain
unchanged;
. the water consumption for sanitary purposes wagpessively decrease.

It has to be reminded that, resulting from the enpéntation of the INPP decommissioning, a
new Heat Only Boiler (HOB) and Steam Boilers (SB) arected on the INPP site, in order to
reliably supply steam and hot water for both INRFeainmissioning and Visaginas town. The
process will use artesian water and discharge lithedown water into the lake. This project is
detailed in the technical design documents refe@ic [105, 106].

7.6.2 The Thermal Releases from the Plant

The lake DiikSiai is used for cooling purposes of INPP Unitd ancillary facilities. Discharge
of NPP heated-up water causes lake temperatureaserand associated intensification of water
evaporation, which in turn, result in increasedrapitication and salinification of the water
body.

With the RFS U1, the thermal releases from thatt wili cease. This will lead to the restoration
of the thermal situation that prevailed between yhars 1984 and 1987, when only the first
reactor was operating. The heat load to the lakebeireduced from 120 W/m3, resulting from
the operation of the two units, to 60 W/m3 (i.&x&0"° J/month).

The water temperature regime of the mid-eightielé lvé restored. The episodes of excessive
temperatures (keeping in mind that the lake thestaik can be determined by the combination
of unfavourable conditions and that the wind cdodi are determinant for the surface water
temperature) will decrease significantly. The Lahian norm temperature admissible for fish
life set up for the lake (water temperature carexaeed 28°C in the minimum 80% of the total
lake area) could not be exceeded any more.

The evaporation process will also be globally reduto its 1987’s level, which was about
50.8x16 m3/an or about 30% higher than in pre-INPP openati The implementation of the
U1DPO Project will reduce the effects of INPP ogr tiatural evaporation process of the lake.
The pre-INPP thermal conditions will only be restbrwhen the Unit 2 RFS will be
implemented. In the meantime, these conditions aally be partially restored (period of
evaporation in the year, local microclimate). Mater level could increase but let us remind
that the lake water level is also regulated by Biyelorussian hydraulic power station on the
Prorva River.

However the evolution is different for eutrophiceti(see hereafter), so that the water condition
of the lake will not come back as it was before @mnmissioning of Unit 2.

7.6.3 Liquid Releases including Toxic and Harmful Substanes

The lake DiikSiai is the receiver of cooling water and watesctarged through the rain and
drainage sewerage (see Appendix 8) systems.

Service water

As the service water used for cooling purposes doéseceive treatment on the site, there is no
pollution in the lake to be awaited from it (apdagrmal outputs).
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Regeneration effluents

The RFS U1 will reduce the cooling requirementshef INPP. The need in demineralised water
will progressively decrease as the water circuit$ progressively be shut. Accordingly, the
discharge of regeneration effluents should alsaedse. Thus, the RFS U1 will result in a
reduction of discharged salts {C3Q;", Na', Ca", Mg™", etc) and corrosion particles, which are
released through the regeneration process of thigepiter beds and resins. To be noted that
the rain sewerage system (RSS) channel collectiaggrwfrom the different INPP buildings
including drainage water and rainwater is equipped oil removers.

Rain and drainage water

The U1DPO Project will have no influence on the antmf rainand drainage water collected in
the rain and drainageewerage systems. The amount of collected rainwateonly decrease
with the restoration of infiltration capacity onetlsite. This implies demolition of buildings or
removal of impermeable areas, which are not coviyetie present ULDPO project and EIA.

Maintenance and household wastewater

The amount of wastewater produced by maintenantetes on the INPP site will probably
remain unchanged. The water consumption relateédetspecific maintenance of Unit 1 can be
mentally shifted towards the water consumptionteelao the specific dismantling operations.
This concerns mainly maintenance of instrumentseapndpments at the workplaces, and should
not represent large amounts of water. The maintsnavastewater quality will also remain
unchanged.

For what concerns the releases of sanitary wastersvduring the U1DPO Project, the evolution
of the number of employees on the INPP site halsetawonsidered. This cannot be done by
considering the U1DPO Project on its own but hamtegrate the employment provided by all
the activities on the site and the evolution of tith time. The evolution comprises:

. the pure decommissioning of Unit 1 (defuelling, nd@tling, decontamination and
removal) while Unit 2 is still operating;

. the construction and operation of new installatisnsh as the new steam boiler plant or
the new waste treatment and storage facilities;

. the pure decommissioning of Unit 2;

. the B packages supporting the Decommissioning Erdj@terim Spent Fuel Storage
Facility, Solid Radioactive Waste Storage Facility)

In January 2006, the INPP occupied 3,349 persohg dstimated evolution of the total
population at the INPP is presented in Table 7-1.

According to the data of BOD7 measurements fronudgn2005 to February 2006 (average
BOD7 was 24.65 mggll, average drain flow in January-February 2006 #8800 ni/month), it

Is possible to evaluate BOD7 evolution of INPP saio be treated at cleaning facilities of
Visagino Eneregija — see Table 7-6.
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Table 7-6 Estimated BOD7 Evolution of INPP Site Drs to be Treated at Cleaning
Facilities

Year 2006 2007] 2008 2009 2010 2011 2002
BOD?7 (g/day) | 13145 13581| 12685 12154] 11790| 10562 8906

2004 2005 2006 2007 2008 2009 2010 2011 2012
| P.E. 1,825 | 1,818| 1659 1,714 1,601 1534 1,488 1,833 2411
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0
2006 2007 2008 2009 2010 2011 2012

‘+ MNBK7 (r/nexb) 13145 13581 12685 12154 11790 10562 8906

NNog

This table shows that the discharge of wastewaten fthe INPP will progressively decrease
with the implementation of the U1DPO Project. Tinend is influenced by the manpower needed
for the decommissioning works and support investmerade on the site.

The unemployment at INPP could also be considegesd Having an influence on the urban
wastewater sent to the Visaginas Municipal Sewagestévater Treatment Plant. Nevertheless,
this related evolution is highly difficult to predias it depends of many other social and
economic parameters.

Part of the personnel of the INPP comes from th&@xet Union. When losing their job, some
of those people and their families could decidedturn in their country. Some Lithuanian
employees could also decide to quit Visaginas. &hdepartures will notably depend of the
possibilities for them to find another job in theoximity of Visaginas and of the ties they have
with the region. The evolution of the local econoahicontext and the possible departures linked
to it would induce a reduction of the volume of ambwastewater produced by Visaginas.
However, it is not possible to assess accuratelygbtential tendency.

It can be reminded here that the renovation ofdisign of the Visaginas Municipal Sewage
Wastewater Treatment Plant is foreseen to inclutthér nitrogen and phosphorus removal
(eutrophicating nutrients). The improvement of tfeatment efficiency of the plant is expected
to progressively improve the water quality of trekd DikSiai, and possibly reduce the
eutrophication rate.
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Groundwater

The handling of hazardous substances during théemgntation of the U1DPO Project could
lead to potential chemical pollution of the soild&r the groundwater if an accidental overflow
or spill occurs. Risk for the groundwater body nhanesults from its near-surface level position.
This implies that particular precautions shouldtddeen during the handling operations to avoid
any large scale contamination.

7.7 Fauna and Flora

The U1DPO Project will not affect terrestrial haltst and species in the area as no construction
or demolishing activities are included. Lakeikgiai will be affected mainly by the evolution of
cooling water releases and, in a smaller way, &y @liolution of releases of industrial and
sewage water.

Lake DiikSiai and surroundings are important habitats;ethers been an official application for
classifying the major part of the lake and someestrial zones as a Natura 2000 territory.

The construction and the commissioning of INPP tecahanges in the hydrobiology of the
lake (see 3 The Environmental Baseline). This was mainly to the settling of solid particles,
thermal releases and organic releases (sewagedNif®fhand Visaginas).

Because of the complex (thermal and chemical) aptigenic impacts, different ecological
zones formed in Lake DkSiai [19]:

. Type A: The most eutrophicated south-eastern péartthe lake, where the main
eutrophicating factor is the municipal wastewatensh a large amount of biogenic
substances (N, P). An increased amount of all gradiplanktonic organisms as well as an
increased activity of production-destruction pra@ssswas determined in this area.

. Type B: The heated water outflow zone is the afegreatest thermal impact, where water
temperature often exceeds 28°C. There is the loaleshdance and variety of the most
planktonic organisms (phytoplankton and protozooktien) as well as a decreased
production process and increased transformation desdruction processes of organic
matter.

. Type C: In the pelagic part of the lake, includthg deep and mediate deep zones, various
impact factors reveal themselves not periodicallgpending on the working regime of
INPP, wind directions, waves, etc.

The implementation of the ULDPO Project will resalthe stop of thermal releases from Unit 1.
The situation in terms of thermal releases wilbrilar to what it was after the Commissioning
of the first Unit of INPP.

It is supposed, at least during the first yearsraftnit 1 Reactor Final Shutdown that sewage
water releases from the Visaginas Municipal Wastew@reatment Plant will not evolve in an
important way. It will be the case in several yearnsere a possible decrease of the population in
Visaginas may happen and with a further removalPoénd N nutrients at the Municipal
Wastewater Treatment Plant (efficiency upgraddefiant according to EU requirements).
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Hence, there will be:

. A decrease (by half) of thermal releases and a fication of the average and extreme
thermal conditions of the different lake water nesss

. Little or almost no evolution of organic releasesaifirst stage and, after several years, a
decrease of eutrophicating releases.

Therefore, the future condition of the lake watall Wwe less directed by temperature than
previously (with 2 Units in operation) and stillrelcted by eutrophication as it is before Unit 1
Reactor Final Shutdown, at least during the fiesirg following the Unit 1 Shutdown.

The difference with the years before the Commisegmf Unit 2 is that the eutrophication of
the lake is more important now. Then, the evolutbthe biocenosis cannot come back to pre-
Unit 2 compositions.

In order to make some prognosis, if possible, weeha take into account the results of different
researches on the subject [55].

Regarding relationships between thermal and/oopbtcating releases and fish growth:

Eutrophication

. There was found gositive correlation between the total biomass of fish and some
parameters determining the trophic state of the,lak. concentrations of total phosphates
in water and the original annual intra-productidmploytoplankton.

. There wasno reliable correlation between the total biomassfisti and the average
biomass of phytoplankton during the season of \&get and the amount of the dissolved
organic material in water.

. There isno correlation between the total biomass of stenatierfish and various
limnological parameters determining the trophit¢est# a water body.

. There isno correlation between the biomass of eurybiontid fend the parameters
determining the trophic state of a water boeycept the concentration of phosphates in
water.

Thermal influence

. The biomass of stenothermic fish speciesnéegatively correlated with the average
temperatures of the water surface during the waenog of the year, whereas the same
parameter of eurybiontic fisborrelated positively with the average temperatures of the
water surface during the same period of the year.

. There is goositive correlation between the water temperature and the growthofafs-
fish, their ability to survive and the number oyédar-old individuals in fish populations.
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. However, higher temperatures may cause differemag@s of gameto- and gonadogenesis
and spawning disorder, one or several misses ofrspg periods, increased mortality of
fertilised eggs, reduced rate of growth of matish,fespecially individuals or younger age
groups, increased mortality of grown individualslaeduced life-spans.

. The total higher temperature of water than the naatseason temperatures adds to the
effect of higher average temperature.

. For stenothermic fish species, their habitat (lemperature water volumes) is limited by
temperature but also by their formation in the loweata of water which lack oxygen.
These oxygen free areas form in the second hatiofmer and they greatly decrease the
size of habitats for stenothermic species. Becalfiskis, their growth rate slowed down,
their life-span has become shorter, and their adoeoe has decreased.

It was shown that thermal influence acceleratekbical metabolism in a water body which, as
well as chemical eutrophication, stimulates anease in its trophic level [55].

According to these data, the possible evolutiongdccbe:

. In type A areas, the shutdown of Unit 1 shouldeart significant influence, as the major
influence are the sewage wastewaters coming frosagitnas; perhaps stenothermic fish
species could be less influenced by temperaturaggdsathan with the influence of two
units in operation, as colder water volumes co@dess influenced by the thermal releases
of Unit 2 only.

. In type B areas, it is clear that the influencel Wé significant. On the averadeit will
decrease the area of warm waters and narrow tlge r@in(min-max) temperatures. There
could be less damage to physiological parametersbfpopulations. The increase of
trophic level of the lake could be slowed down andsibly halted.

. In type C areas, the influence of the ULDPO Prajecid be a decrease of the variation in
the impact factors. Only monitoring can give bettederstanding of this evolution.

For other biota, the influence of the ULDPO Prophmts not appear to be evident, as the organic
releases remain. It seems that there should nosidp@ficant changes but environmental
monitoring is necessary to allow the follow-up loé tevolution of the lake’s biocenosis.

Terrestrial species will not be affected by thejésb

7.8 Landscape: the Visual Impact of INPP Decommissiongp due to the
Buildings to be Maintained, to be Demolished and tbe Erected — Land
Use

The description of landscape is to be found inise@.8.1.

It is a matter of fact that the construction of NRNd related equipment such as electricity
transformers and transmission lines affected sicamtly the landscape. From a natural lake and
forests landscape, the situation evolved to a w@olgical landscape at INPP site and urban
landscape in and around Visaginas.

" The temperature of the lake water is influenced biswind regime and air temperature.
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Negative landscape elements are:

. The INPP with its huge buildings and stacks;

. Auxiliary buildings and roads;

. Transmission lines;

. Urban heat and hot water distribution systems.

Positive elements are:

. The natural areas such as the lakes in the regidmi@eas of particular ecological interest;
. The forests covering an important part of the regio
. Elements of cultural interest mentioned in theisaatelated to environmental baseline.

An overview of the local landscape is shown in Apgig 4. The visibility can be defined as
follows:

. The visibility of the main buildings of INPP is nmdy limited to the closest roads and
areas.

. Once the observer has forest between INPP and jrsiseks can still remain visible at a
certain distance (max. 2-3 km or on some partsheflake shores, where no natural or
vegetal obstacle hide the INPP).

As the INPP cooling system is an open loop withl#ke, there is no cooling tower nor vapour

cloud formation that are characteristic of closeopl cooling systems.

The U1DPO Project does not contain any dismantindemolition works. It will not change the
ratios in natural and semi-natural territories €Bis, wetlands, waters, etc.) to urbanized
territories (built-up territories, roads) and wilht influence the mosaics of the landscape, biotope
fragmentation, ecotones, aesthetical value ofahddcape.

The implementation of the ULDPO Project will ndiiuence protected territories. The ecological
impacts that will result from the implementationtbé U1DPO Project will not be visible in a
way they affect landscape.

Similarly, the Project will not influence naturaareational territories (recreational forests,
greenery of common usage, forest parks, water bpdie camping places) in another way than
today.

We can remind that the implementation of Supporestment Packages will exert an influence
on the current INPP landscape.

The land use pattern should not be affected, thauglepends also on alternative social and
economic developments that should accompany théemgntation of the Decommissioning
(see section 8.2).

7.9 Non-Radioactive Waste Management

INPP’s non-radioactive waste management activiies performed in accordance with “Non-
radioactive waste management manual’, code PTO&#8-04 developed in line with the
requirements of “Waste management rules”. The tibgof work performance is the protection
of environment, the decrease of the quantity oftevds be disposed off and the safe waste
storage.
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INPP‘s non-radioactive waste management activaresruled by the “Permission for Pollution
Integral Prevention and Control, TV(2)-3". This dotent specifies the list and permitted
volumes of the waste generated at INPP. Utena Ralgienvironmental Protection Department
of the Environment Ministry is the control admimédton.

INPP may carry out the following activities in acdance with the “Permission for Pollution
Integral Prevention and Control™:

. sorting of waste at the places of their origin,umcalation of waste at the INPP site in
order to transfer them later to other enterpriseufdisation;

. storage of hazardous waste not more than threehsiont

. storage of non hazardous waste not more than are ye

. disposal of non hazardous waste in industrial wastggon (with someonstraints).

Construction waste of INPP are handed over to statirprise “Visagino statybininkai”, sanitary
waste of INPP are handed over to state enterpysagino listas”. Other solid or liquid wastes
of INPP are handed over by INPP to other compadesding with this waste treatment and
granted with permission for this activity and reégied in the State Register of enterprises
dealing with waste. Waste is transferred to themaacordance with contracts concluded
annually. Enterprises are selected on a Tenders basicompliance with the Law of the
Lithuanian Republic on open procurement and otbgislative acts.

Upon financial year (calendar year) completion andording to reference [14], INPP submits
annual reports to the Utena Regional Environmetatection Department for the purpose of
waste accounting.

INPP is registered in the Register of enterprisealidg with waste. This registration is related
only to removal of non-hazardous waste in the paiggof Decontamination Department
industrial waste.

Note:

In the event any change occurs in the waste marageactivity, the company is to submit an
official request for a new Registration CertificateUtena Regional Environmental Protection
Department. Registration procedure is carried outdcordance with section Il of “Waste
management rules” (News N° 68-2381, 2004), codeddiaD51202-B2.

The list of hazardous waste produced at INPP, giproximate volumes of waste generated
annually and the waste management routes are givisble 7-7.

Most of the types of hazardous waste produced BPIMre delivered to other enterprises for
appropriate processing or elimination.

Apart from that, a few types of hazardous wastestoeed at INPP site (waste types numbered
15to 17 in Table 7-6). It cannot be removed fréw $ite since currently there are no companies
capable of accepting such waste. Barium chloridkraatal thallium belong to this category of
waste. This waste is temporarily stored followirefesy precautions, which exclude waste
contact with environment.
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Note: Chemicals

In Building 131, the following reagents are usedthe conditioning of the heating plant and the
regeneration of the resins of the demineralise@mwaant:

e H,SO; (100%);
«  NaOH (100%).

The spent reagents are not contaminated. Afteraleation, they are discharged into the lake.
Any non-radioactive solid waste to be producedruthe U1DPO project is not expected to lead

to specific problems, as they are routinely managdtie plant. More information on the waste
management for the U1DPO project is given in refeed108].

Al1.4/ED/B4/0006 Page 268 of 319
Issue 07



Unit 1 Decommissioning Project U1DPO — EIA Report

INPP — DS

Table 7-7 List of Hazardous Operational Waste at INPP
No. Hazardous waste type Stg‘;‘jé;%a' Code of list® A{ry%i?t’ Processing methods
1 Electrolyte of alkaline accumulators 01.21 16066 2.0 Processed by chemical shop of INPP
2 Luminous tubes (lamps) 08.43 200121 29 000
pieces
3 | Asbestos-containing insulation materials 12.21 70801 15
4 | Sealing material hot water accumulation tanks 192. 08 04 09 15.0
5 Waste generated as a result of cleaning of tards ios 03.22 16 07 08 0.5
oil products storage
6 | Oiled filter materials 03.14 15 02 02 2.0 ,
7 Oiled cotton waste 03 14 1502 02 55 Accu_mglated waste' 15 transfgrred for treqtmert to
- — specialised enterprises having appropriate NMoE
8 | Sand co_ntammated with oil products 12 61 17850 10.0 permissions for such activity type.
9 Lead-acid accumulators 08.41 16 06 01 5.0
Oil-in-water emulsion
10 | (total for various types of oil: machinery, transfer, 03.12 1308 02 15
turbine)
11 | Spent turbine oil 01 32 130310 0.1
12 | Spent machine-tool oil 01 32 12 01 07 1.8
13 | Spent transformer oll 01 32 1303 10 0.5
Since 1992 residuary asbestos is on gale
gradually. About 40.0 t of waste remains at the
14 | Asbestos 1991 17 06 01 ) moment’. It is expected that this material will lpe
evacuated before dismantling works start. If fot,
the remainder will be transferred as wastg in
items 1-13
15 | Chemical agents with expired useful date 02 31 6 08.07 0.2 As in items 1-13

75
76
77

Statistic code — 4-digit code in accordance wittachment 11 “Waste management rules”;
Code of list — 6-digit code in accordance wita list of waste in Attachment 2 “Waste managemelets?

2003-11-01
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7.10 The Emission of Noise Related to the Project
Noise as a physical harmful factor, is present igamthe Ignalina NPP work environment.

According to the physics law of noise attenuatiathuvhe distance, and the fact that the closest
neighbours are situated at more than 2 km, onexpect noise reduction levels of more than 65
dB(A).

As the U1DPO Project does not include particulas@emitting works, no particular nuisance is
to be awaiteff.

Therefore, no further assessment is necessary.

7.11 Possible Transboundary Aspects

The lake Diuksiai is located at the frontier with Byelorussiath a small part of it (6.7 km? i.e.
14% of the total area) belonging to that countrgnék, the thermal and qualitative aspects of the
lake water concern Byelorussia directly.

The surface outflow of the lake occurs throughrilier Prorva and finally reaches the Gulf of
Riga of the Baltic Sea through a long and complathway of approximately 550 km [63]. The
discharge of treated and untreated waste watertltdake DiikSiai participates to the global
downstream water quality of the hydrological netkvarhat global quality results from complex
biological, chemical and physical interactions thetur all along the network.

Improvement of the water quality of the laketkgiai could help to manage the downstream
water quality. Nevertheless, such a managemertbhas considered on a much larger scale than
the lake DiikSiai on its own.

It was shown that the individual dose (already %t & the limit for the most exposed people)
reduces significantly with the distance from thiease point [63].

As Byelorussia is not a Party to the Espoo Conwefiti the Ministry of Environment is free to
consult the Government of Byelorussia on this issue

Reliable Heat and Steam Sources are built for IldRdPVisaginas. The total Heat Only Boilers
thermal power amount to 194 megawatts. Therefaregrding the criteria set up in the Espoo
Convention, Lithuania did not have to come to areagent on it with other countries, therefore
notification to neighbouring countries that mighave negative environmental impacts, is
applicable.

Other INPP non radiological decommissioning adgegitwill have much less environmental
impact.

8 For example, if an ambient noise at the plant rea@db dB (A) (which is typical of an automobile giag at a
few meters), than the resulting noise at 2 km ditawill be 20 dB (A), which is a noise that cantet
distinguished from other ambient noises even iefjiaces.

® Convention on Environmental Impact Assessment ifiransboundary Context, adopted at Espoo on 25th
February 1991.
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7.12 Occupational Hazards and Industrial Safety

The decommissioning project implies certain adgeitthat give rise to a series of occupational
risks. The Ignalina NPP Decommissioning Project @sdassociated documentation identify
such risks and methods to prevent or minimise them.

The Chapter 8 of the ULDPO Project documents de=trimeasures foreseen for workers
protection, such as:

. Physical Protection:

to make sure that all radioactive materials carleave INPP in an unauthorized
way,
to prevent illegal intrusions;

. Safeguards:

to ensure absence of misuse of nuclear materialskaap accurate inventories of
nuclear materials;

. Fire Protection:

in accordance with INPP Safety documentation, fm®tection measures are
established and implemented throughout the Site iantthe event of fire, personnel
actions are defined,

specific attention shall be paid to flammable wsstetrieved during the
implementation of the ULDPO Project,

particular measures are taken for what concepzétiuction;

. Industrial Safety and Health Protection:

the industrial safety and health protection rulesbe followed during the Post-
shutdown and Defuelling phases remain the same rasrmal operation,

industrial safety data will be recorded, monitoradd acted upon to prevent
industrial accidents and opportunities taken torowp industrial safety and health
protection,

special attention shall be paid for the workerstgotion against the potential
harmfulness of the chemical reagents in the framth@ in-line decontamination
operations, by:

. respecting all legal requirements in the field fiolecation of pipes and
systems according to the transported fluids, pw=seai eyebaths, showers,
use of dedicated protections means, etc.),

. preventing leakages and determining remedial asfioadvance,

" taking these aspects into account during adeqraiterng sessions.
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7.13 Environmental Risks Associated with the Use of Hazdous Non-

radioactive Products

The hazardous products used during the PhaseNIP&t Decommissioning are mainly:

o

Sulphuric acid (HSQy): sulfuric acid is harmful to aquatic life in velyw concentrations,
due to its effect on the pH. Ecotoxicological valwewards different species of crustaceans
and fish have been determined in the range fromo 82 mg/l.

Sodium hydroxide (NaOH): highly soluble in waterdadissociates to sodium and
hydroxide ions, with the effect of increasing pHdaalkalinity. The aquatic toxicity of
sodium hydroxide has been investigated towardstareans and fish. Ecotoxicological
values are in the range of 30-180 mg/l.

Hydrogen (H): there are no known ecotoxicological effectstfos substance.
Lubrication and transformer oils: mainly soil andface water pollution by hydrocarbons.

Diesel fuel: the toxicity of diesel fuel is gendyalattributed to soluble aromatic
compounds, but insoluble hydrocarbons should aksoniplicated. Alkyl derivatives of
benzene and polycyclic aromatic hydrocarbons amsidered as most harmful. New
oxygen and nitrogen derivatives of hydrocarbonsfarmed as a result of oxidative and
pyrolytic processes during their combustion. Pdssibteractions with other substances
from soil and waters can also occur, contributimgstto further environmental damage.

The potential pollution could come from spills dese products during transport, storage and
handling on site. Spills can produce vapors (d)esejuid effluents and soil pollution if no
prevention measures are taken. Recommendatiomsaate in section 8.9.
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8 Impact Minimisation and Mitigation Measures

8.1 Introduction

Adequate measures are identified hereafter to ptewainimise or mitigate the negative
environmental consequences of the project and tomise possible positive aspects.

These measures may be preventive if they removertpact by modifying the project activity
causing it, or mitigating if they cancel, attenuatenodify the impact once it has been caused.

8.2 Social and Economic Issues

As seen in section 7.2, direct and indirect jolsésscould amount 1,830 units in 2010 and more
in the next years. The first significant wave df josses will arrive in 2006.

For the INPP personnel, there will be training pamgmes for new activities and new facilities.
The philosophy and contents of the programmeseseribed in the FDP [8].

We discussed the position of Visaginas on social anonomic points of view. Several
initiatives have been taken to favour social ammhemic deployment in the region, such as:

. The INPP Regional Development Agency (RDA) whichswestablished in November
2002 by the Lithuanian Government, of which therehalders are:

The Lithuanian Ministry of Interior;
- The Lithuanian Ministry of Economy;
- Ignalina, Zarasai and Visaginas municipalities.

The guiding principles are established by the INR#ional Council (Governor of the
Utena County and Mayors of the three municipaljti#se main tasks of the RDA are:

. To execute the INPP Unit 1 decommissioning programm

. To alleviate the negative social and economicakichpf the INPP decommissioning
on the inhabitants of the region;

. To support the development of the market economy tanprovide support to
enterprises and entrepreneurs to access EU Seuemnds;

. To make recommendations to those charged with thpapation of the National
Development Plan.

The RDA administers and implements:

. A Business Development Programme in order to peogicant support to Small and
Medium Enterprises (SMES) in the Region;

. Youth Programmes;

. A Local Initiatives Programme.
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The RDA also has the responsibility to prepareiBR Regional Development Strategy and a
SME Development Plan for the region.

At the municipality level, business information tres were established to provide business
management services for start-up entrepreneurSatis.

An INPP Region Business Incubator has been edtaoliby the Ministry of Economy and the
Visaginas Municipality in October 2002. The willmgss is to stimulate SME development,
particularly in consideration of the decommissigniof INPP, through expansion and
diversification of the local economy, by supportirgustainable business development
opportunities with premises, equipment and logsstamd with a wide range of business
consulting and IT services.

In itself, in the current situation, the city appe#o have only little advantages to be able to
redeploy its social and economic activities to cengate the Decommissioning of INPP.

The measures aimed at monitoring the socio-econ@wdution in the INPP region and at
engaging the economical transformation of the Misag society are of course of prior
importance.

The programme for the socio-economic monitoringtled INPP region was compiled and
prepared by the scientists of the Division of RegloGeography of the Institute of Geography.
The preparation of the programme was funded byJthieed Nations Development Programme
(UNDP/Lithuania) and co-ordinated by the Ministir fSocial Security and Labour [41]. This
programme covers the territories of Ignalina, Zarasd Visaginas municipalities.

Devoted to the transition of the region from orsesto another, the programme intends to:
. Observe the social development of the region aedattors that influence it;

. Establish the effectiveness of the preventive megsof social policy and to enhance their
flexibility;

. Prepare the measures for the improvement of the-esonomic state of the region.

A proposal was made in ref [41], which is to ed&dbla special institution for the

implementation of the monitoring, located in Vigagg and inviting the assistance of local

experts and institutions providing the information.

This proposal could be incorporated in a larger, cnening at setting up a research and

development agency, for example on the basis obxsting institution, which would for

example:

. Be “sustainable development” oriented: it wouldegrate environment (ecology, public
health and well being), economy and social issnéfs imission, with a vision of solidarity
through successive generations;

. Carry out monitoring and provide help in the depet@nt of projects as well;

. Be composed of scientists of all necessary diswgli
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. Be a relay of information for any developer in tregion (public or private) and be
consulted for advice on development plans and pigje

. Become a centre of reference for the developmetiteofNPP region;
. Be financed by the International Support Fund fec@mmissioning of Ignalina NPP.

Regarding the necessary evolution of the socio-@man situation in Visaginas, some proposals
were made in the EU funded Styd], such as:

. Support of studying at universities in Lithuania 8) — 50 young people from poor living
families of Visaginas;

. Formation of business motivation: a very poor eeaeurship level of population exists
in INPP region and specifically among INPP emplayderequires special training for 150
— 200 people each year;

. Teach the Lithuanian language (500 — 600 peoplie year);
. Support to individual businesses;
. Support to employees for establishment of the rds pnd other measures;

. Public works: to create conditions in the Regioretoploy in average 2500 unemployed
people each year to public works;

. Design a Regional Development Programme and impiemevelopment measures, e.g.
through a development agency (see above);

. Develop and implement a Programme for Public Awessron the evolution of the region,
so that the population develop confidence in iteingeand a self development mentality.

Most of all, efforts should not be dissipated io toany initiatives because of the necessity to
reach a critical level of investment efforts versifective return.

Is it possible to attract investors in Visaginas?

Let us have a look on advantages and disadvantddies city:

Advantages:

. young and highly qualified labour force;

. relatively cheap immovable property;

. prepared infrastructure;

. a great variety of industrial buildings;

. comparatively cheap energy resources;

. vicinity of the eastern market;

. privileges granted by the local government;

. planned assistance provided by international ur#is to the region.
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Disadvantages:

. geographical position of the town;

. specificity of the town;

. vicinity of the Nuclear Power Plant;

. insufficient preparation of local businessmen farkvin the market conditions;
. lack of investment funds;

. undefined perspective of the region.

Because of the low attractiveness of the regioverse support and development measures are
necessary:

. Take advantage of the attractive advantages farstouby developing tourism marketing
and recreational infrastructures for servicing istsr

. To develop the marketing of the region by :

- educating the inhabitants of Ignalina NPP regibe,rhain objective of which should
be the increase of the level of associativenegteinhabitants, encouragement of
business relations among separate territories atatpgises of the region, as well as
softening the disposition towards isolation of thdhabitants of the town of
Visaginas,

- propagating the region as the uniform social ecaoospace in the country and
abroad, underlying specific possibilities of thegiom for the development of
businesses;

. To attract inward investment;

. To promote sales of the production of Local Entegs and Farms, through an existing
agency, in order to highlight the specific advaetgf local productions (e.g. the quality
of food products, produced in an environment oftipalarly good quality) and to find
partnerships with other entities;

. To favour the development of Small and Medium-sigatkerprises, by :

- encouraging the establishment of new enterprises, ekample through local
initiatives (call for projects and subsequent suppoorganisational, financial,
managerial, etc.), sponsored by a special fundgoélina NPP local employment
initiatives,

- Supporting/Strengthening of the development oftexgsSmall Enterprises,

- Providing assistance to Small Enterprises to becbtedium-size Enterprises, e.g.
by taking an active part in the process of decorsimisng of Ignalina NPP. The

administration of Ignalina NPP could make a considie contribution into that
process,
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- Ensuring the Transfer of Know-how once the stratgigyhe development of Ignalina
NPP region has been adopted. The authors of thidy 4t0] propose possible
directions: virtual commodity exchange of produeisd services, the centre of
scientific research and training, the enterpriseasfstruction of new nuclear power
plants, the enterprise providing services relatedécommissioning of the Nuclear
Power Plant, the enterprise receptive to sciernpifaduction.

In the study, a vision was proposed, together igitig-term strategic objectives:

“The INPP Region in 2010/2015 will be an attractivesiness environment, with a diversified,
varied and stable business structure, based on hégihnologies, a stable labour market,
qualified and competitive sources of employment anjoying a high level of employment
among the population able to work, balanced dewvelaqt of urban and rural communities, and
continuous social and economic improvement of iddals, groups and communities”.

“Analysing the present situation of the INPP Regi@md the negative consequences of the
decommissioning of the INPP, the need arises taterpermanent jobs, actively support the
entrepreneurship among the youth as well as th#ieropportunities to find a job, enable
farmers and the rural population to receive additb income, ensure the continuous
development of Visaginas as a new town as wellnasugage its socio-economic links with
Ignalina and Zarasai districts, facilitate the iigi@ation of different nationalities of the Visaginas
community into the society of Lithuania and Eurbpe.

It was also proposed to create a Euro-region ircthesing of the three states [41]; this should
be easy with Latvia (as a recent new EU Membere&tatlithuania) and possibly give access to
some Structural Funds, but less easy with Belarag¢ver the EU plans to initiate discussions
with this country for cooperation on some econoissces).

A recent workshop was held in June 2004 in Visagoathe social and economic issue.

8.3 Air
8.3.1 Radionuclide Content in the Discharged Gaseous Etfents

The Project in itself will decrease the radionugelabntent in the discharged gaseous effluents, of
which the impact on health and environment weravshiasignificant.
The decrease will come from the following facts:

. After the RFS, there will be a drastic reductionradlionuclide content in the discharged
gaseous effluents (absence of noble gases dischsoge after the RFS, absence of short
lived iodine nuclides, drastic reduction of trititamd C* releases after RFS, reduction of
the contribution to the global effective dose by #nort half-lide nuclides)

. The significant decrease of releases through the stack

Though there will be increases in alpha activitg am the releases via the intermediate height
stacks and at low elevation, these effects willamtnterbalance the decreases described above.

Therefore, no particular recommendation is madehenrelease of such air contaminants. Of
course, precaution shall be paid on the potengldases during the implementation of the
U1DPO Project.
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8.3.2 Gaseous Non-radioactive Releases

The Project in itself has no particular consequesrcéhe evolution of pollutant emissions from
INPP Units.

However, the new HOB, SBP and the waste incinenratibglobally bring additional pollution.
Natural gas shall be used as principal combustidgural gas is the less polluting combustible,
in comparison with other fossil fuels. Light fuell can be used as reserve fuel. Additional
information is to be found in their related EIA 8ening documents (see [99] and [100]).

These installations have to comply to applicable BEdms for emissions, as well as with
Lithuanian requirements for air quality (which ingd the definition of sufficient height for
stacks so that allow the air quality norms are daedpwith).

8.4 Soil and Underground
8.4.1 Contamination by Radionuclides

The contamination of soils and groundwater by INFPBrations was not shown significant and,
as the release of radionuclides will decrease aghing the implementation of the U1DPO
Project, this issue will remain definitely insigo#nt.

The U1DPO inventory of systems and activities,db@nition of the most appropriate techniques
and interventions, safety analyses and the cortimalementation of industrial security rules

and high health protection standards will allow foontrolling every potential release.

Intervention means will also be adapted to the waokbe carried out during the implementation
of U1DPO.

8.4.2 Contamination by Other Pollutants

The Project involves the use of some chemical r&ageat, in case of accidental releases, could
contaminate the soil and groundwater.

Recommendations made in this case are:

. The training of workers on the properties, potdnitrgpacts and intervention means in case
of accidental spill;

. A safe handling of chemicals or polluting substandering storage and use; if necessary,
written instruction will be prepared and appropiabols and individual protection
equipment made available;

. Intervention kits will be prepared in function dfet products to be handled and made
available close to the handling places;

. A regular inspection of installations in which cheats and polluting substances are
present.

An organizational system for quick response willdstablished and awareness of workers will
be increased on this subject. A clean site is ararddge for later — yet to be established -
activities.
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8.5 Water
8.5.1 Radionuclide Content in the Discharged Water

As mentioned in section 6.4, the releases of rasilwhes via the discharged water, resulting
from all®® activities carried out during the defuelling of iU, will be somewhat (by a factor 2-
8) lower than those occurring during routine opgerabf Unit 1. Minimisation of theadionuclide
content in the discharged watessults mainly from:

- the absence of nuclide production in the MCC &fterRFS (activated corrosion products,
C™ H° fission products release into the MCC from thigethfuel cladding assemblies)
and, thus, from the reduction of the radioactivetamination levels in the auxiliary
circuits functionally linked to the MCC,;

- the progressive reduction of the number of largeaesys kept in operation (MCC+ PCS),
CPS, turbine hall systems, etc.) and, thereforemfrthe reduction of liquid waste
production resulting from the operation of thosstesns and requiring conditioning prior
to the discharge of the non-recycled waters.

Further, the procedures currently implemented duroutine operation of the Units, in order to
minimise the release of nuclides into the lake| still be implemented after the RFS (e.g. the
recycling, to the largest possible extent, of theperator clean condensate in function of the
plant needs).

Eventually, a particular effort has been dedicated

- the selection of decontamination processes minngighe production of liquid waste
requiring conditioning. For example, the CORD pgxenables to carry out the oxidation
and dissolution steps with the same solution,awids the drain down and refill of the
circuit between the 2 consecutive steps;

- the implementation of the new solid waste treatnfigeitities minimising the production of
the secondafy liquid waste.

8.5.2 Liquid Non-radioactive Releases
8.5.2.1 Thermal Aspects

In first instance, the INPP thermal releases hawespect the applicable regulation in matter of
water temperature which is established by the ntvealocument LAND-7-95/M-02 “Lake
DrakSiai Water Limit Warming Values and Temperaturentta Methodology”, NTdoc-0052-
318 imposing that water surface temperature caaroeed 28°C in the minimum 80% of the
total lake surface.

The norms set up for the lake water quality musb #ghke into account the applicable EU norms,
once the destination of this water body is defindte Council Directive 78/659/EEC of 18 July
1978 on the quality of fresh waters needing pratacor improvement in order to support
cyprinid fish life (seeError! Reference source not found), sets up the limit value of 28°C that

8 All activities are: the operation of Unit 1 aftére RFS, the modifications to be brought to inatahs, the
grocessing of the operational waste, the in-lineodeamination operations.

! Secondary waste is waste which is generated dhandling, treatment and disposal of waste.
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have to be respected during 98% of the time. Thecase of temperature between the intake
water and the Lake DkSiai water after mixing with the cooling water {dustream of the outlet
canal) may not exceed 3°C.

The non respect of the 28°C value was exceptiahad, partly to particular weather conditions
(high temperatures, no or calm wind).

As it was seen, the RFS U1 will help to respecséhabligations. However, during exceptionally
hot summer, a conjunction of unfavourable condgi@ould lead to a non-respect of those
obligations. Then, it could be required to reduce power capacity of the Unit 2 in order to
respect the legal context.

Therefore, it is important to pursue the surveyhsf DiikSiai lake temperature until the final
shutdown of Unit 2.

After the end of the operation of INPP, there cosill be scientific interest to monitor the
evolution of the lake temperature, together withwater quality.

8.5.2.2 Chemical Aspects

The assessment made in this study in order toifgehe environmental impacts of the INPP
has not highlighted serious problems related toidigeleases. The regeneration effluents of the
demineralization process are neutralised before thiease and the rain and drainage sewerage
system is equipped with grease/oil separators.

However a particular attention will be paid by INR® the use of regeneration reagents
(sulphuric acid and sodium hydroxide) in order ézmase as much as reasonably possible their
use and therefore the release of sulphur and stitr into the lake. For indicative purpose, the
implementation in the 90s of a Plant Water Balgmogramme enabled to reduce the makeup of
fresh demineralised water down to some 30,08,me. a small fraction of the Makeup Water
Production Plant capacity (up to 106/h).

Particular precautions shall be taken to prevemidaatal releases of chemicals and other
polluting substances.

The upgrade of the Visaginas Municipal Wastewatezaliment Plant should improve the
nitrogen and phosphorus abatement and hence thigypfathe lakes Skripki and DikSiai. It
was recommended to bypass the lake Skripki [35].

8.6 Biodiversity
8.6.1 Effects from Radionuclides

As the releases of radionuclides will decreasea ligctor 2-5, due to the implementation of the
U1DPO Project, the impacts will decrease as wetler&fore, no particular action should be
engaged. Naturally, the good practices alreadyemphted during the routine operation of Unit
1 (ALARA policy) will further be implemented duringnit 1 DPO activities.
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8.6.2 Other Effects

The main impact of the implementation of the U1 6ject is the decrease of thermal releases
by about half. This should lead to positive impaeis the thermal load discharged will affect
stenothermal fish less than with two units in opera

The evolution of INPP personnel should also deerélas sanitary wastewater effluents, but they
will anyway arrive to the Municipal Sewage Wastesvatreatment Plant. This one should be
upgraded in the coming years in order to complyhvEl) norms. In the future, the global
eutrophicating releases should decrease.

However, the eutrophication status would not coraekbto pre-INPP situation. At least, the
eutrophication process could be decreased andbpssilted.

Up to now, the impacts were a trophic evolutiorihef lake with changes in the fish population;
the global biodiversity was affected (mainly onngtilnermal fish and some vegetal species with,
as a result, a decrease in biota diversity) buea biodiversity pattern has formed. Active

measures do not appear to be necessary or evahlposs

Nevertheless, a scientific monitoring should be langented to follow the new evolution of the
lake biodiversity and appropriate actions takenndcessary (e.g. in case of biodiversity
degradation) (see 9.3).

8.7 Landscape

As the U1DPO Project does not include activitiesvorks that may affect landscape, there is no
particular measure to take for landscape protection

8.8 Waste Management

Waste Management has been designed specificallhéotJ1DPO Project and is the subject of
one of the DP document&irror! Reference source not found]. It is also described in the
present Report (Chapter 6, sections 6.4 and 6.5).

The criteria used to design an appropriate wasteagement programme, in order to reduce the
environmental impacts of waste management are:

. on-line control and tracking of the production aldation of waste, associated with
methods promoting their recycling or re-use;

. control of landfills and the clearing of areas;

. the safe arrangement of the main areas used fdanahdling and storage of radioactive,
toxic and other waste. Those areas, in which thentifies of materials and the risk are
highest, will need to incorporate construction elegeristics and equipment preventing
flooding, leakage, spillage and uncontrolled ordwexrtent releases, and to achieve
confinement and control if such events were to ncthe design of such areas will include
measures preventing uncontrolled access and thefriges;
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. minimisation of the extent of land required for te®rage of radioactive wastes and
installations during the latency period. This witquire the intensive use of waste
production minimisation techniques such as thefaihg:

- Detailed identification and characterisation of enes prior to dismantling,

- Classification at the point of origin, eliminatioof intermediate stages of
decontamination prior to dismantling,

- Minimum secondary waste treatment,

- Prevention of cross-contamination and recontanovnatihnrough the control of
contaminated materials and of transport vehicles,

- Reduction of potential sources of risk, preventing dispersion of materials from
storage facilities and intermediate collecting areend reduction of transport
operations;

. application of a flexible fire protection systertexibility is an essential element, given the
changing nature of the situation of the IgnalinaPNRiring dismantling;

. adequate personnel training, for all the levels amés of the organisation;
. truck washing station to prevent problems of mudhanroads;
. periodic revision of obligatory safety elementg,. ére extinguishers and alarms.

Accordingly, the different issues of waste managenie the ULDPO activities are designed as
follows:

. Waste inventories and classification, with:
- Radiological Inventories,
- Radioactive Waste Classification,
- Spent resins, Perlite and Sediments (Group B + C),
- Solid Waste;
. RAW management Strategy:

- Decommissioning Waste Minimization,
- Radioactive Waste Conditioning:

= Treatment/conditioning techniques,
" Waste concrete containers types;

. Liquid waste treatment and conditioning;
. Spent lon Exchange Resins, Perlite and Sedimeettment and Conditioning;

. Solid Waste Treatment/conditioning:

- Operational waste stored in Buildings 155, 1558, and 157/1,
- Operational, Post-shutdown & Defuelling Phase waste

. Global Solid Waste Treatment/conditioning;
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. Spent Fuel;
. Non-radioactive hazardous waste:

- Legal framework,
- Management of operational hazardous waste at INPP,
- Decommissioning waste.

Additional information can be found ifror! Reference source not found].

8.9 Prevention of Accidental Releases of Non-radiologat Products

The implementation of technical means and managemeasures aimed at preventing
accidental releases, taken within INPP, particiratie prevention of accidental releases of non
radiological products.

More specifically:

0 Reagents (such a8, and NaOH) and diesel oil are stored in existimik$aon concrete
layer and within a retention system; loading operat are operated in the presence of a
member of INPP personnel.

0 Lubricating and transformer oils are stored in dsutnansformers and drums are located
above retention systems. Frequent inspections adento check for leaks or spills.
Adequate tools and sorbents are available in case.

0 Hydrogen is kept in tight tanks, in specificallystghated areas, with pictograms and alarm
systems.

o The personnel who handles such products is traimguiotection measures, safe handling
and intervention in case of spills.

0 Instructions exist on the proper storage of waptesluced during intervention (see waste
management).

o In case liquid effluents go into the drainage systé is still possible to shut valves or
sections in order to keep these effluents fromdpeateased directly into the lake.

For what concerns fire, the INPP fire preventioml amervention procedures apply. The fire
protection organisation and industrial safety dyiiecommissioning is described in the Chapter
8 of the U1DPO DP documents.

External risks are dealt with as well:

o Earthquakes: though the area is not located inoagtseisms area (level 7 on the MSK-64
scale), the conception of the INPP provides a goadection to sensitive installations;
recently, new sensors were installed in a larga areund INPP in order to detect the very
first signs of a seism and allow for the INPP sbutd systems to operate as quickly as
possible; the new buildings to be erected will prgsan even better seismic protection.
Flooding: see 86.5.4 and 8.8.
o0 Sabotage: the physical protection of installatiemsdescribed in the Chapter 8 of the
U1DPO DP documents.

(@)
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9 Environment Monitoring Programme

9.1 Introduction

This Chapter of the EIA Report describes the MamtpProgramme that can be implemented in
order to follow up the evolution of the environmantomponents and the impacts of the U1DPO
Project.

The Lithuanian Law on Environmental Monitoring pides the requirements for the country
overall environmental monitoring system. Parts lois tsystem, called "monitoring of the
environment of economic entities" are performedHh®yphysical and juridical entities that affect
the environment and that use natural resources.

Monitoring is the collection of specific data abaélected environmental variables (impact
indicators) in space and time, with the objecti¥esupplying information on the amplitude and
rate of change in these variables (impact indigateo that, in turn, it allows to assess related
environmental impacts. The purpose of the envirarialemonitoring programme is to detect
impacts as they occur, to estimate their magniardkeensure that they are the consequence of a
well identified project or activity. Monitoring imedes the follow-up of impacts and their
verification against predictions. Monitoring allovaéso the assessment of the effectiveness of
mitigation and remedial measures. This informasbould be the basis for modifying either the
activity or the mitigation measures.

Applied to the U1DPO Project, these principles Ineeo
. The determination of the real effects of the atidgiunder the ULDPO Project;

. The direct tracking of the works and possible femttbon work arrangements in order to
decrease the environmental impacts;

. The estimation of residual impact to demonstratemml@nce with mitigation measures
implemented and, finally, with applicable enviromta norms.

9.2 INPP Valid Environment Monitoring Programme
The INPP Environment Monitoring Programme includes:

a) monitoring of water quality in the lake and of gnowater (physical — chemical
parameters);

b)  monitoring of nuclides concentration in the air atchospheric fallouts;

c) chemical composition monitoring of the dischargarokel and storm sewage drainage
from the INPP territory ;

d) monitoring of nuclides concentration in the laklee toutlet channel, the rain sewerage
system channels and underground water;

e) dose and dose rate monitoring in the buffer (3 &ng supervised (30 km) areas;

f)  monitoring of nuclides concentration in the fistgae, soil, grass, sediments, mushrooms,
leaves;

g) monitoring of nuclides concentration in food protu¢milk, potatoes, cabbage, meat,
grain-crops).
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The INPP Environment Monitoring Programme incluttess monitoring of all the environmental
exposure pathways that may exhibit long term coimagan effects, such as the sediments, silts,
algae, mussels and milk.

The locations of the sampling points, the perigdi@of analyses and the sample analytical
techniques are determined in the INPP Environmephitddring ProgrammeI[TO»x1-0410-
3B2).

The INPP Environment Monitoring Programme should fegularly adapted along the
decommissioning projects to cope with the changethé nature or importance of performed
activities and their related environmental impdetg. changes in abiotic parameters such as lake
water level and its natural change, temperaturecamgentration of pollutants, changes in the
organisms communities). This statement will beeexad in the forthcoming EIA Reports.

We can take into account that the yearly dischaojdeng lived aerosols are predicted to be
comparabl® to those of the plant during normal operation trat the yearly releases of long
lived nuclides via the discharged waters are ptedito be somewhat lower (factor 2) than those
prevailing during normal operation. Hence, the eatrenvironmental monitoring programme
can remain as it is until the RFS of Unit 2 under tesponsibility of INPP.

9.3 Scientific Environmental Monitoring Programme

Another thing is the scientific monitoring of thetpntial evolution in the biocenosis of Lake
DrikSiai. This kind of monitoring pursues other obiges than the current INPP monitoring. It
is however of great interest on a scientific pahview. Proposals were made on this subject as
a conclusion of the State Research [19]. It isrésponsibility of the Authorities and concerned

Research Institutes, to establish an appropriateitorong and the Authorities to provide for
funding (in cooperation with the funding institut®established).

9.4 Social and Economic Issues

A social and economic monitoring of Ignalina NPBioa was proposed in 2002 [41].

9.5 Environment Monitoring Programme Data Reporting

The data concerning monthly monitoring of air anatev effluents should be submitted to the
Ministry of Environment and VATESI at the latestekeafter end of month.

Annual report on results of Environmental Monitgrishould be submitted to the Ministry of
Environment, VATESI, Radiological Protection Centerd Local Authorities before first of
April of next year. This report should include:

a) results of all measurements, anticipated in theiMang Programme;

b) activities of radionuclides by months;

c) general information concerning realized activit{&sdfilled works, generated and treated
waste);

d) comparison of radionuclides activities with limits;

82 However, with a drastic reduction of‘@nd H.
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e) releases and contamination changing trends anddhalysis, in particular related to the
parameters influenced by the implementation ofuth®PO Project;

f)  evaluative doses of members of critical groups,seduby radionuclides; analysis of
extraordinary releases of radionuclides into emnment;

g) other important information.
Ecological Safety Service (Environment Protectioabdratory and Hazardous Chemical

Materials Control Laboratory) of INPP Radiation ®aion Department will carry out all
activities concerned with environmental monitoring.
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Partll  Attached Documents
There are attached copies of these documents:
. EIA subjects approval letters;

. Announcements in the press about public meetingfarreport presentation;
. List of the public proposals regarding the EIA.
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The EIA Report approval letter of Visaginas municipal administration
SEKRETORIATAS

:;(:‘E .ﬁjﬂnmf 9 y é
/

VISAGINO SAVIVALDYBES MERAS

V] Ignalinos AE generalinio direktoriaus 2004-09-45  Nr. _(4.21)-1- dA3H
pavaduotojui — ENT vadovui 1 _2004-08-12 Nr. _108-4673-(15.15)
Sauliui Urbonaviéiui

DEL ATASKAITOS DERINIMO

Visagino savivaldybé dél pateiktos Ignalinos AE pirmojo bloko eksploatavimo
nutraukimo projekto UIDPOPAYV ataskaitos esminiy pastaby neturi.

Savivaldybés mero pavaduotoja Dalia Straupaité

Robertas Juknevicius, 31 372

S8
Kodas 188711925 Parkog. 14 Tel. (8-38 6) 31233 Alsiskaitomoji saskaita Nr. LT957300010042144361
31139 Visaginas Faks. (8~386) 31 286 AB banke . Hansabankas™
El p. meras@visaginas. it Banko kodas 73000
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The EIA Report approval letter of Utena countyadministration

SEKRETORIATAS
Gauta

200../.(;!22_0-er.9£7/£__
P .

UTENOS APSKRITIES VIRSININKO ADMINISTRACIJA
Kodas 8862574. Ausros g. 22, 28142 Utena. Tel.(8~389) 5 75 00. Faks. (8~389) 5 95 36

Valstybinei jmonei 2004-08-34/ Nr. // .)-6 - 034
Ignalinos atominé elektriné I 2004-08-12  Nr. 105-4673-(15.15)

DEL POVEIKIO APLINKAI VERTINIMO ATASKAITOS DERINIMO

I3nagrinéje¢ Ignalinos AE I-ojo bloko eksploatavimo nutraukimo projekto kuro iskrovimo
fazei poveikio aplinkai vertinimo ataskaita (U1IDPO PAVA), jai pritariame ir manome, kad I-ojo
bloko kuro iSkrovimo darbai gali biiti vykdomi, kadangi $iy darby poveikis aplinkai minimalus.

Apskrities virSininkas Vilius Cibulskas

Jonas Spietinis (8~389) 6 40 71
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The EIA Report approval letter of Utena Regional Environmental Protection Department

SEKRETORIATAS
Gauta

w0l 04 /. 2564

LIETUVOS RESPUBLIKOS APLINKOS MINISTERIJOS
UTENOS REGIONO APLINKOS APSAUGOS DEPARTAMENTAS

Kodas 9074286 Metalo g. 11, 28217 Utena, Tel. 69106 Faks. 69662, El-pastas: utenos.aa@is.It
Ats. sask. Nr. LT 857044060002546370, Vilniaus bankas, banko kodas 70440

Valstybés imonei Ignalinos atominé elektriné  2004-09- A0 Nr. (5.1)-s- 4444
I 20047-08-12 Nr. 10S-4673-(15.15)

DEL EKSPLOATAVIMO NUTRAUKIMO POVEIKIO APLINKAI VERTINIMO
ATASKAITOS

Pateiktai IAE 1 bloko eksploatavimo nutraukimo projekto kuro ikrovimo fazei poveikio
aplinkai vertinimo ataskaitai (U1DPO PAVA) pastaby neturime.

Direktorius /% _ // Ritardas Vygantas
! Y5 "

V. Margelyté, L. JovaiSiené, 69369
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The EIA Report approval letter of VATESI
-
T Gau;
7S \ 2007 A 29 b7
VALSTYBINE ATOMINES ENERGETIKOS SAUGOS /

INSPEKCIJA (VATESI)
Kodas 8863987 Gostauto g. 12, LT-01108 Vilnius Tel. 2624141, 2661584 Faks. 2614487 Elp. atom@uvatesi.lt

IAE Generalinio direktoriaus pavaduotojui
ENT vadovui

200411 26 Nr. (14.4.17)- 94
[2004-11-18 Nr. 108-6249-(15.15)
v Sauliui Urbonaviéiui

DEL EKSPLOATAVIMO NUTRAUKIMO POVEIKIO APLINKAI VERTINIMO ATASKAITOS
DERINIMO

VATESI isnagrinéjusi ,,JAE 1 bloko Eksploatavimo nutraukimo projekto UIDPO poveikic
aplinkai vertinimo ataskaita®, bei jvertinusi atliktas pataisas, derina ja be pastaby.

VATESI virsininkas

=2

Saulius Kutas

E.Vaitkus, 2661583, vaitkus@vatesi.lt
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The EIA Report approval letter of Health Protection Ministry

LIETUY0E RESFUBLIKOS SYEIRATOS AMSAUGDS MINISTERLLA

Fortbm UERGI30TT, Vilnioes g 38, LT-005008 Viknies, bl (B3 2088 04 00, faka. (883 288 14 03, o. p pigskeepiagn lt, vevwaan
Valsty bés jnvones lgnalmoes abhooming elekinné 2005-01-1F MWr. 10=-237
Eksploamvime nutraukin tanmy b [ 2004-12-21 Mr. 10%-G785-{15.15})

NEL SVEIKATOS APSAUGOS MINISTERIIOS PARTABL IAE 1-000 BLOKO
EESPLOATAVIMO NUTEAUKIMD FAY ATASKAITAL

Enzznedgy papildoma patmkius absikymus i pomfkimimus Y] lemalinos slomané elekinne
l=opo bloko eksploamvime notmukime Povedkeo aplinka verimimo alaskmtos (golion - PAYVA) 3-
mnjarn bedinani, j) denmome.

Taéian, atsEvelgdami ) tm, kad eksploatovimo nutmukims reminso ievesticinia projekian
dalinm 18&degusio bruonduclimae kure perkélimo operaches 1% lgnahieos AE prrmago bloko | anbrag)
blokn {Eksplonimvimo nutraukims projekins Mr. BE) b porasdcde bmonduwline burs
trunsporiavims operacias 1% pama)s bloke | o plansojama, jrengh pannedsts branduoline
kum sansoge tpo lmkingja saegojimo saugykln (Eksploatavimo nurmukimoe progekias Kr. B bus
rengiami abskimi, anksfian mingas propekius denname, pago boas asidvelgio | Sioge PAVA
patzikins pasiobas ir pastiilyos, kane tesogim susige su B ir B projektns.

Mlmistenjos sekrelonus Fomualdns Sabalimnscas

A Mnstsuskos, 268dT200 ol p. rec@irse
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The EIA Report approval letter of Lithuanian Fire and Rescue Service

SEKRETORIATAS
Gauta

200708 2oned5581
/

PRIESGAISRINES APSAUGOS IR GELBEJIMO DEPARTAMENTAS
PRIE LIETUVOS RESPUBLIKOS VIDAUS REIKALU MINISTERIJOS

VI ,,Ignalinos atominé elektriné 2004-08-2% Nr.9/4-9.4.- {AI¥
[ 2004-08-12  Nr.108-4673-(1515)

DEL IGNALINOS ATOMINES ELEKTRINES 1 BLOKO EKSPLOATAVIMO
NUTRAUKIMO POVEIKIO APLINKAI VERTINIMO ATASKAITOS

Priedgaisrinés apsaugos ir gelbéjimo departamentas, i¥nagrinéjes Jiisy specialisty
parengta Ignalinos atominés elektrinés 1 bloko eksploatavimo nutraukimo projekto U1DPO
poveikio aplinkai vertinimo ataskaita, pagal savo kompetencijg pastaby ir pasitilymy neturi.

Direktoriaus pavaduotojas
Vyriausiasis valstybinés prieSgaisrinés
prieZiiiros inspektorius Zenonas Praniauskas

Dalius Uba, (8~5) 271 6818

Kodas 8860131, Svitrigailos g.18, LT-03223 Vilnius. Tel. (8 ~ 5) 271 6866. Faks. (8 ~ 5) 216 3494. El.p. pagd@vpgt.It
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The EIA Report approval letter of Heritage protection department
| SEKRETORIATAS

ol 04 v 02
y

PRIE LIETUVOS RESPUBLIKOS KULTUROS MINISTERIJOS

Valstybés imonei Ignalinos atominé elektriné 2004 -0%-45 Nr. (/. 29)-2-8Y0
12004-08-12 Nr. 108-4673-(15.15)

DEL IGNALINOS ATOMINES ELEKTRINES 1 BLOKO EKSPLOATAVIMO NUTRAUKIMO
POVEIKIO APLINKAI VERTINIMO ATASKAITOS DERINIMO

ISnagrinéj¢ Jusy parengty ,,JAE 1 bloko Eksploatavimo nutraukimo projekto UIDPO
poveikio aplinkai vertinimo ataskaitg”, informuojame, kad pastaby bei pasiiilymy $iai ataskaitai
neturime.

Direktoré @% Diana Varnaité

Rimantas Kraujalis, 272 40 10, rimas@heritage.lt

Kodas 8869268, Snipiskiy g. 3, LT-09309 Vilnius, tel. (8~5) 273 42 56, faks. (8~5) 272 40 58, el.pastas: centras@heritage.lt
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Announcement inLietuvos Rytas, 2004 08 13

SIIEPIMO Nepatelxs, 1e1smas
2 priimti sprendimg uZ akiy.
rajono apylinkes teisme (Aus-
1, Varéna) iSkelta civiliné byla
tikijos niacionalinio parko di-
pareiSkima dél pastaty: gyve-
namo, 90,54 m?, unikalus
10-0034-01-7, paZymétas pla-
(p); Gkinio pastato, 24 m?, uni-
. 38/980-0034-02-8, pazyme-
2211p; garaZo 22 ¥, unikalus
30-0034-03-9, pazymetas pla-
dkinio pastato, 29 m?, unika-
8/980-0034-04-6, pazymetas
1p, dkinio pastato, 37 m2, uni-
- 38/980-0034-05-0, pazyme-
2 511; kiemo statinio (Sulinio ir
@lus Nr. 38/980-0034-06-0,
y 1980 metais, esantiy Mar-
kaime, Varénos rajone, val-
cto patvirtinimo. Nuo 1995 04
il pastatus valdo Dzikijos na-
oparkodirekcija. Suinteresuo-
imenims sitlome per tris me-
reiptis su pareiskimais | Vare-
no apylinkes teisma del savo
iurodytus pastatus.

rugséjo 7 d. 10.30 val. Kau-
ardos administraciniame teis-
- Ciurlionio g. 33, Kaunas) bus
ama administraciné byla pa-
iskejy Editos Gintarés Tuni-
Ligijos Nijolés Tunikienés
atsakovui Kaino ] ,Kapiniy
", tretieji suinteresuoti asme-
no miesto savivaldybe, Vik-
Zimiene, Valdemaras OlSaus-
Kauno S] ,Kapiniy prieZitra”
gruodio 31 d. leidimo pa-
0 bei jpareigojimo pasalinti

Pamestas Laimos Stankaitienés

imonés pazyméjimas (jm. kodas |ndividuali jmoné LIUKARTAS per-
4472807, reg. 1993 06 28 Siauliy registruojama j UAB ,LIUKARTAS".

m., Draugystés pr. 12-65). Tel. (8-
698) 7 45 42.

g gt -———g

tis iki 2004 08 18 d.

=

tacjos” (jm. Kodas 2516443, Lal-
giriog. 114, Vilnius) keitia savo pa-
vadinimg. Naujas pavadinimas yra
UAB ,GELVORA".

Vilniaus auk3tesniosios transpor-
to mokyklos diploma B Nr. 135253,
i§duotg Rasai RoZaitienei, laikyti
negaliojantiu.

Diploma, prieda prie diplomo UK
Nr.000014, i$duotg Dainai Pavilo-
nytei Utenos kolegijos, laikyti ne-
galiojantiu. “

Dingusj Daivos Bingelytés Kauno
PMatylio medicinos mokyklos dip-
lomo LT Nr.193601 prieda laikyti
negaliojantiu.

Studijy knygele Nr. 91-233, i¥duo-
ta VPI1 1991 m. Vidai Pivorittei, lai-
kyti negaliojantia.

Cenny:

Lity monety:

Banknoty:

AB banko ,NORD/LB Lietuva”

Nuo 2004 m. rugpjicio 20 d. jsigalioja nauji jkainiai.
Grynyjy pinigy perskaitiavimas, nepriklausomai nuo
po ro atlickamy operacijy:

iki 10 Lt~ nemokamai;
daugiau kaip 10 Lt - 3 proc. nuo sumos.

iki 100 Lt — nemokamai;
daugiau kaip 100 Lt - 1,5 proc. nuo sumos.

iki 1000 Lt — nemokamai;
daugiau kaip 1000 Lt — 0,035 proc. nuo sumos.

NORD/LB

Dél visuomenés informavimo ir dalyvavimo
poveikio aplinkai vertinimo procese

Valstybés jmoné Ignalinos atominé elektriné planuoja ukine veikla ,,IAE

eksploatavimo nutraukimas”. Pagal §.m. geguZés 27 d. Aplinkos mi-

nisterijos patvirtinta poveikio aplinkai vertinimo (PAV) programa |AE

parengé ataskaitg ,IAE 1 bloko eksploatavimo nutraukimo projektas

kuro iSkrovimo fazei. Poveikio aplinkai vertinimo ataskaita”.

Viesas supazindinimas su Sia PAV ataskaita jvyks 2004 09 07 17 val.

IAE Informacijos centro saléje (102 kabinetas, 31 pastatas).

Su PAV ataskaita darbo laiku galima susipazinti:
* |AE Eksploatacijos nutraukimo tarnyboje, 408 kabinetas, 31V pastatas;
» |AE Informacijos centre, 106 kabinetas, 31 pastatas.

Kontaktiniai duomenys teikti pasiulymams (iki §.m. rugsejo 7 d.)
PAV klausimais bei pasiteirauti:

V.Kacka, tel. (8-386) 2 43 88, faksas (8-386) 24387, el.p: kachka@mail.iae.lt,

IAE ENT, 408 kabinetas, 31V pastatas, LT-31500.

) paZeidima.

(UZs. 4AVIL-1385)
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Announcement inV Kazdyj] Dom (Visaginas),2004 08 13

B gyvenamg plota.

Prasome siysti CV iki 2004-08-25 lietuviy kalba, ﬂurﬂdziws telefono . -
rlurnPr] faksu {8 386) 34186 el ;Jastu vpm@ vpm.it

Dél visuomeneés informavimo ir dalyvavimo poveikio
aplinkai vertinimo procese
Vaistybés jmoné Ignalinos atominé elekiriné planuoja ilking veikia
“IAE eksploatavimo nutraukimas”.
Pagal §. m. geguiés 27 d. Aplinkes ministerijos patvirtinta poveikio aplinkal
vertinimo (PAV) programa IAE parengé ataskaita
“IAE 1 BLOKO EKSPLOATAVIMO NUTRAUKIMO
PROJEKTAS KURO ISKROVIMO FAZEI.
POVEIKIO APLINKAI VERTINIMO ATASKAITA".

Viesas supazindinimas su Sia PAV ataskaita jvyks 2004-09-07 17 val.
IAE Informacijos centro saléje (102 kabinetas, 31 pastatas).

Su PAV ataskaita darbo laiku galima susipazinti:
®  |AE Eksploatacijos nutraukime tarnyboje, 408 kabinetas, 31V pastatas;
B |AE Informacijos centre, 106 kabinetas, 31 pastatas.

Kontaktiniai duomenys teikti pasitulymams (iki 8. m. rugséjo 7 d.)
PAV klausimais bei pasiteirauti:

| V. Katka, tel. nr.: (8-386) 24388, faksas: (8-386) 24387, el. pastas:
kachka@mail.iae.lt, IAE ENT, 408 kabinetas, 31V pastatas, LT-31500.

06 nHcbopMUupoBaHUM U y4acTHK obLIeCTBEHHOCTW B Npouecce

OLEHKM BNUAHUA Ha OKpYXawowylo cpeay

lNocyaapcreentoe npegnpusTve <MrHanuHckas aTOMHan ANEeKTPOCTAHLMA»
MaHWPYET XO3AHCTEEHHYIO AEATENIbHOCTD
«CHATUE C SKCHJ‘IVATAI.IHH WUA3C».
CornacHo nporpamMme OLLEHKM BIMSIHMS Ha OKPYXAIOLWyIo cpeay

(OBOC), yreepxnenHoi 27 masic. I.

MunmucrepcTeom okpyxaloweil cpeasi, MA3C nogroTosuna otyer

«MPOEKT CHATUA CSI(CMVATAI.IHH IBJTIOKAUASC

HA®A3Y BbIrPY3KWU TOIMJIMBA.

OTHET NO OLIEHKE BJIUSAHUS HA OKPY>XKAIOLLLYIO CPEQLY».

MybnuuHoe npeacTasnexwe pawHoro orveta no OBOC cocrowtes 2004-09-07
¢ 17.00 & 3ane uHdopmaumonHoro ueHTpa MAIC (102 kabuner, 31 3paHwve).
C otyetom no OBOC B paboyee BpEMA MOMHO O3HBKOMWTLCA!
B g cnyxbe cHATWA ¢ skcnnyataumn MASC, nomewenne 408, anaHue 31B:
B 8 uHcbopmaumoHHom LenTpe MA3C, nomewenwe 106, ananne 31.

3207

KonTakTHble gadHble ana npegnoxeHui (ao 7 cenTtaGps c. r.)
no sonpocam OBOC u cnpasBok:

B.Kauka, ten.: (8-386) 24388, chaxc: (8-386) 24387, an. noura:
kachka@mail.iae.lt, CC3 WA3C, 408 kabuxer, aganue 318 LT-31500.

Visagino miesto apylinkes teisme (Taikos pr. 80a, Visaginas)
yra gauti ieSkininiai pareiskimai dél jsiskolinimu isieskojimo
i§ Leono CHUSAINOVO ir Valerijaus ANDREJEVO.
Civilines bylos dél isiskolinimy isieskojimo bus nagrinéjamos 2
2004-09-08 11 val. &

L]

Pedakyus He Hecem omeemcmeeHHOCMU 38 codep)aHue pexnams!
u cmamedl, ny6AuUKyOUUXCA Ha Npaeax pexknamsl.

wianwiKec, Coay, 83, MpeTeH3um No AocTaBKe He NPUHUMAKOTCH,
ecnu Bail NOYTOBLIM AWMK HeMCnpasBeH.
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Announcement inNauja Vaga (Ignalina), 2004 08 14

vgnauna: 5= | | NUOLATINIAM DARBUI
Visaginas: | REIKAL|NG|
Veterany g. b, tel. (8-386) 70014 ik LENTPJUVES

Nemokama 1in)

DARBININKAI (-ES).
Tel. 52421 (darbo dienomis)

BANBENI
:B’Ewuéxns

brangiai perka miska
- su Zeme
- visoje Lietuvoje
- jvairios buklés
- atsiskaitome i$ karto

- konsultuojame.
Tel.: (8- 686) 81077
Tel/faks. (8-45) 59 68 91
Katedros g 4-3, Panevézys
Dirbame I-V, 8-17 val.

V.Jurgelevic¢iaus individuali

imoné-skerdykla

brangiai perka karves,
galvijy prieauglj, avis,
kiaules. Tvarko valstybés
skirtas iSmokas.
Tel.: 36664, (8-699) 18285,
(8-650) 50999

LO-UIV) TrouT

. . VISTOS Rugpjiéio 15d. (sckmadieni)
Branglal perka bus pardund}iﬁnus Kaidiadoriy pauks-
. . o tyno vakeinuotos 3-4 menesiy rudos
lvalrll mlSkq. désliostos viStaites, gaidziukai, 10
s mén. kiaudinius dedanéios rudos vis-
Konsultuoja. tos ik po 5-6 Lt.

Radéinnuose- 16.10 val.,, Guntauninkuose-

Atsiskaito is karto. 16.20 val., DidZiasalyje- 16.35 val., Tve-
refiuje- 16,45 val., Dietkausfiznoje- 16.55

Tel.: (8-698) 19008, || | ot mene e 125 o
(8-612) 43733

nalinoje (k. turgus)- 17.40 val., Ceikiniuo-
se- 18 val. Tel. (8-602) 27463

Dokumentai priimami adresu: VSAT
prie LR VRM Visagino pasienieciymo-
kyklos Personalo grupé, Karlu k.,Vi-
saginom.sav.

DEL VISUOMENES INFORMAVIMO IR DALYVAVIMO
POVEIKIO APLINKAI VERTINIMO PROCESE

Valstybesr:imone Ignalinos atominé elektriné planuoja tki-
ne veikla , IAE eksploatavimo nutraukimas®. Pa?al §. m. gegu-
zes 27 d. Aplinkos mmlstenjos patvirtintg poveikio aplinkai vertlnlmo
(PAV) programa |AE parengeé ataskaitg ,|AE 1 b!oko eksploatavimo
nutraukimo projektas kuro iskrovimo fazei. Poveikio aplinkai vertini-
mo ataskaita".

Viesas sutpazlndimmas su Sia PAV ataskaita jvyks 2004-09-07
17 val. IAE Informacijos centro saleje (102 kabmetas 31 pastatas).

Su PAV ataskaita darbo laiku galima susipazinti

IAE Eksploatacijos nutraukimo tarnyboje, 408 kabinetas, 31V pa-
statas;

IAE Informacijos centre, 106 kabinetas, 31 pastatas.

Kontaktiniai duomenys teikti pasitlymams (iki . m. rugséjo 7 d.)
PAV klausimais bei pasiteirauti:

V.Kacka, tel. ﬁ8-386 24388, faksas (8-386) 24387, el. pastas
\I;achka@mall iae.lt, IAE ENT, 408 kabinetas, 31V pastatas, LT-31500

LIKVIDUOJAMA AB IGNALINOS |
ILGALAIKIAM IR MAZAVER
Aukcionas jvyks 2004 mety
su: AB Ignalinos pieniné, Taik
Aukciono vykdytojas: likvidatc
Turto sgrasas paskelbtas AB |
Turtg galima apzitréti darbo ¢
Papildoma informacija tel.: (8-
Likvid:

'VIESAS PIRKIMAS UA

paslaugos* skelbia derybas m
katilinei klirenti pirkti. Pirkimo ¢
rastu, bus iSduodami gavejui nem
rugpjacio 20d. turi bati pateikt
pastu nurodant pirkimo pavad
daujama gauti pirkimo dokum

Pirminius sidlymus reikés pal
siogiai) iki 2004-09-02, 10 val. at
Didziasalis, Ignalinos r. Vokus su
2004m. rugséjo 2d. 10 val. adres
nalinos r. Telefona

Steigéja ir leidéja UAB

Jauda vaga

Laikrastis jsteigtas 1951 05 07
REDAKTORE
LAIMA MILIUVIENE

Redaktorés pavaduotoja Vida GASPARAVICIENE

Tel.: 54161, (8 -614) 16818,

Mamertas KRAPAUSKAS (gamyba, socialiniai klausimat),
Leonas MEILUS (laiskai, zemés nikis, teisésauga) - 52350,
Danuté SURVILIENE, Laimonas MILIUS (kompiuteriai),

Milda RIMSELIENE (korektiira) - 52563.

TEL. 52474
El. paStas: naujavaga@takas.lt

Laikrastis leidZiamas lietuviy kalba trediadieniais ir SeStadieniais. TiraZas 1920
Apimtis - 2 spaudos lankai. Spausdino UAB Ignalinos spaustuve,
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Announcement inZarasuKrastas (Zarasai), 2004 08 13

Nr. 64 (8436). 2004 m. rugpjucio 13 d. ”

pastatas;

‘ Dél visuomenés informavimo ir élalyvav:mo
povei,kip aglmkm vertinimo procese

Valstybés jmoné Ignalinos atominé elektriné planuoja iiking veiklg
“IAE eksploatavimo nutraukimas”. Pagal siy mety geguzés 27 d. Aplin-
kos ministerijos patvirtinta poveikio aplinkai vertinimo (PAV) progra-
mg [AE parengé ataskaita “I1AE 1 bloko eksploatavimo nutraukimo pro-
jektas kuro iSkrovimo fazei. Poveikio aplinkai vertinimo ataskaita™.

Viesas supazindinimas su §ia PAV ataskaita jvyks 2004-09-07, 17
val,, IAE Informacijos centro saléje (kabinetas Nr. 102, 31 pastatas).

Su PAV ataskaita darbo laiku galima susipaZinti:

*1AE Eksploatacijos nutraukimo tarnyboje, kabinetas Nr. 408, 31 V

*IAE Informacijos centre, kabinetas Nr. 106, 31 pastatas.

Kontaktiniai duomenys teikti pasitilymams (iki iy mety rugséjo 7
d.) PAV klausimais bei pasiteirauti: V. Kacka, tel. (8*386) 24388, fak-
sas (8*386) 24387, el. pastas: kachka@mail.iae.lt ; IAE ENT, kabinetas
k1"~«Tr 408, 31 V pastatas, LT-31500 Visaginas.

J

setos, tel. 56858.

Zarasq rajono savivaldybés Dusety komunalinio)
ukio jmone skelbia viesq konkursq patalpy, skirty
sarvojimo salei jrengti, NnUOMQi adresu: Vilniaus g. 8, Dusetos. Pra-
diné nuomos kaina 303 litai (su PVM). Nuomos trukmé 10 m.
Paraisky pateikimo terminas 15 kalendoriniy dienu.
ParaiSkos pateikiamos adresu: V. Bukauskui, K. Bagos g. 31a, Du-

| Bankas NORD/LB Lietuva 40100, sask. Nr. LT134010040300030072 |

Reikalinga

Mes visada sumokame atlygi
(1000 Lt ir daugiau) uz parduodamy
sodybuy, sodybvieciy, vily, namy, pa-
maty, Zemés-misSko sklypy nurody-
ma ar kitoki informacijos suteikima.
Laukiame Jisy skambuéiy!!!

Skambinti telefonu (8%676)
34834.

Statybos jmonei dirbti Vilniuje
monolitiniy namuy statyboje
REIKALINGI MURININKALI,
BETONUOTOJAI,
MONTUOTOJAI (pageidautina
brigadomis) ir STALIAL
Vilnius, tel. (8*5) 2306552,

(8*686) 20861.

Skaudi netekties nasta lengvesné,
kai jq padeda nesti ir kiti...

Uz pagalbg, ripestj, uZuojautq,
géliy Ziedus, uz tai, kad skausmo va-
hmdq nelikome vrem nuos:rdiml dé-

n_ -

1 kambario buta su patogumais Zirgy
g. 10-16, Uztiltéje, Dusetose.
Skambinti telefonu (8%613) 37981.

4kambanubut428rasuosc Kaina su-

Sknmbmh telefonais (8%698) 74622,
(8*687) 84239.

Zemés sklypa (kadastro Nr. 4337/
00040181, kaina 2000 Lt) Mukuliy kai-

me.
Skambinti telefonu 42288.

5,16 ha Zemés iikio paskirties Zemés
sklypg (kadastro Nr. 4357/0005:125, kai-
na 5500 Lt) Zarasy rajono savivaldybés
Kamuntiskiy kaime.

Asmenims, turintiems pirmumo tei-
se ir pageidaujantiems pirkti, kreiptis

_| Vilniaus miesto 26 notary biurg
(Konstitucijos pr. 7, Vilnius), patei-
kiant jy pirmumo teisg patvirtinancius
dokumentus,

7,2 ha Zemés tikio paskirties Zemés
sklypa (kadastro Nr. 4307}’0()1)2 277 kzu—

i A O N e

ATEITIES
LANGAS
PLASTIKINIAL
MEDINIAI
LANGAI IR DURYS,
STOGO LANGAL,
fortasi SARVUOTOS,
PLIENINES DURYS,
VISU RUSIU ZALIUZES.
Kudirkos g. 44, Utena,

tel (8*389) 51121, moh. (8*612) 52637.

% U AB 1
] LANGU GAMY

LANGAIIR DURYS IS MEDZ

GAMINAME LANGUS IS VOK

I-E:moamlovybesadmsas s. Dm:ausu-s Giré
Tel. (8%385) 30543, (8*686) 04583, faksa

(UAB “Mirolvas” PARDUODA |
EGLINES GEGNES
(6 m ilgio) ir DVIGUBO
PJOVIMO LENTAS.
Pjauna uzsakovo
medieng.
| Kreiptis tel. 37054, (8*672) 34153.

f Zarasy rajono Zemés tikio
bendrové “Sparnai”
PARDUODA 13 ménesiy
rudos spalvos dedekles vistas.
Vienos vistos kaina 2 Lt.
PERKA kviecius, kvietrugius.
Informacija teikiama

L telefonu 52869. )

Rugpjﬁ-:';io 15 d. (sekmadienj) bus)
parduodamos Kaisiadoriy pauks-
tyno vakeinuotos 3 mén. rudos déslio-
sios vistaités, gaidziukai, 10 mén.
kiausinius dedancios rudos vistos (tik
po 5-6 Lt): Dusetose - 12.20. Antaliep-
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Proposals of the public regarding the EIA

There was not received any proposals of the pubbiarding the INPP Decommissioning EIA
until 2004-12-01.

Protocol of the EIA Report public presentation

VieSo supazindinimo
su Ignalinos AE 1 bloko eksploatavimo nutraukimo projekto kuro
iSkrovimo fazei
poveikio aplinkai vertinimo ataskaita (U1IDP0 PAVA)
susirinkimo protokolas

2004 m. rugséjo 7 d., IAE Informacinis centras

Susirinkimo pirmininkas: V.Ledzinskas.

Susirinkimo sekretoré: M. Lukomskaja.

Atvyko PAV ataskaitos rengéjai JP. Tack, V. Kacka, B. Centner. Taip pat stebéti susitikima

atvyko Europos rekonstrukeijos ir plétros banko atstovas L. Blank.

Viedo supazindinimo susirinkimo pradZia buvo paskelbta 17:00. Buvo laukiama nuo 16:30 iki
18:00, tatiau neatvyko né vienas visuomenés atstovas. Konstatuojame, kad visuomené néra

suinteresuota planuojama iikine veikla.

Susirinkimo pirmininkas: [__: o= V.Ledzinskas
Susirinkimo sekretore: ] H=— M, Lukomskaja
/7
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Part Ill  Graphic Materials

Appendix 1 Topographic Map of the INPP Environs
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Appendix 2 Excerpt from the Territorial Planning Register

VALSTYBES IMONES REGISTRU CENTRO UTENGS FILIALAS
Utenio &. Nr. 7, 4970 Utena

PAZYMEJMAS
APIE NEKILNOIAMGIO DAIKTO IR DAIKTINIG TEISIGEJ|
IREGISTRAVIMA NEKILNOJAMOJIO TURTO REGISTRE
2003-07-04

1. Nekilnojamajo turto registre jregistrucias turtas: registro jraio Nr. 44/22151
Adresas: Visagino sav. Kariy k.

2. Nekilnojamieji daiktai:
g1 Zemes sklypas
Unikaius Nr. : 4400-0030-6969
Kadasirifis adresas: 4525/0002:5 Katly kv,
Paskirtis: Kita (kitai specialiai paskirgiai)

Bendras Zemés sklypo Wisko plotas:
plotas: 899.0784 ha 245.7660 ha
Matavimy tipas: Zemés sklypas Kadastro duomeny
suformuoctas atliekant fiksavimo data:
kadastrinius
matavimus 2000-03-04

Zemes skiypo verte
{mdeksuota) 8362689 Lt

3. Daikto priklausinlai i§ kito registro: frasy nera

4. Nuosavybé:
41 Nuosavybés feisi
Savininkas: LIETUVOS RESPUBLIKA , a.k. 4400
Daiktas Femés sklypas Nr.a400-0030-6969, aprasytas p. 2.1.
Juridinis pagrndas: Apskeities virdininko jsakymas, 2003-06-20, Nr. 14-283

5. Valdymas:
5.1, Valdymas
Valdytojas: UTENDS APSKRITIES VIRSININKO ADMINISTRACLIA , a.k, 8862574
Daikias: Femes sklypas Nr.4400-0030-6969, apradytas p. 2.1.
Juridinis pagrindas: Apskrities viréininko jsakymas, 2003-06-20, Nr. 14-283

6. Kitos daiktinés teisés :

g.1. Kelio servitutas - teise naudotis pasdéiyjy taku (farnaujantis daiktas)
Leisti kitiems asmenims prieiti prie pavir§iniy vandens telkiniy
{sevituto piotas 10 m.) pai indeksais "40.1", “40.2" (eZ. Drriksiai ie
az, Skrytas)

Daiktas: Zemés skiypas Nr.4400-0030.6369, aprasytas p. 2.1,
Juridinis pagrindas: Apskrities virsininko jsakymas, 2003-06-20, Nr, 14-293
Plotas: 6 6608 ha

g2 Kelio servitutas {tarnaujantis daikias}
: Leisti kiteims asmenims naudotis privaziavimo keliu paz. indeksu
a0
Datktzs Zernés skiypas Nr.4400-0030-6369, aprasytas p- 2.1.
Jusiginis pagrirdas: Apskritics vir§ininke jsakymas, 2003-06-20, Nr. 14-293
Plotas: 2.3305 ha
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7. Juridinial faktai:

T Sudaryta panaudos sutarlis

© Panzudes gavejas: VALSTYBES [MONE "IGNALINOS ATOMINE ELEKTRINE", a k.
£545008

‘Dasklas: Femés skiypas Nr.4400-0030-6969, aprasytas p. 2.1,
Jinidinis pagrindas: Panaudos sutartis | 2003-07-02, Nr. PRNASI3.0071
Plotas: 899.0794 ha
Terminas. Nug 2003-07-02 iki 2102-07-02

8. Zymos: irady nera

%. Specialios naudojimo s3lydos:
2.1 Peikés fr altinynai
Daikias: Zemés skiypas MNr.d400-0030-6969, aprasytas p. 2.1,
Juriginis pagrindas; Apskrities virsininko jsakymas, 2003-06-20, Nr. 14-283
Motas: 64.796 ha

8.2. Valstybinio geodszinie pagrindo punkty apsaugos zonos
Daiktas: Zemés sklypas Nr.4400.0030-6969, apradytas p. 2.1.
Juriginis pagrindas: Apskrities virsininko jsakymas, 2003-06-20, Nr. 14-233
Plotas: 0.007 ha

2.3 Vandens telkiniy apsaugos jucstos ir zonos
ef. Dritksiy ir SKryto
Daiklas: Femeés sklypas Nr.4400-0030-6969, apradytas p. 2.1,
Juridinis pagrindas: Apskrities vir§ininke jsakymas, 2003-06-20, Nr. 14-283
Fiotas, 223.8132 ha

4.4, Misko naudojimo apiibojimai
Daikias: zemes sklypas Nr.4400-0030-6969, apradylas p. 2.1.
Juricinis pagrindas: Apskrities virsininke jsakymas, 2003-06-20, Nr. 14-283
Plotas: 245,766 ha

ot Garmybiniy ir kemunaliniy objekty sanitarinés apsaugos ir tarsos
poveikio ronos
lgnalinos atominé elektring
Daiktas: Zemés sklypas Nr.4400-0030-6369, aprasylas p. 2.1,
Juridinis pagrindas: Apskrities virininko jsakymas, 2003-06-20, Nr. 14.293
Plotes: 899.0794 ha

.6 Keliy apsaugaos zonoes
Baikias: Zemés sklypas Nr.4400-0030-8969, apradytas p. 2.1
Jurigims pagrindas: Apskrifies viréininko jsakymas, 2003-06.20, Nr. 14-293
Pletes: 23,8777 Lia

g7 Getezinkelio it jy frenginiy apsaugos zena
Diaiklas: zemes skiypas Nr.4400-0030-6969, apradytas p. 2.1,
Juiiginie pagrindas: Apskrities virdininko jsakymas, 2003-06-20, Nt. 14-293
Plotas: 25,605 ha

2.8 Elektros linijy apsaugos Zonos
Diaiktas remes skiypas Nr.d400-0030-6969, apradytas p. 2.1.
Juridinis pagrindas: Apskrities virgininko jsakymas, 2603-06-20, Ne. 14-293
Fiolas: 8.1228 ha

G Vandentiekio, Hetaus i fekalines kanalizacijos tinkly tr jrenginiy
apsaugos Zonos
Daixtas: emés skiypas Nr.4400-0030-6968, apradytas p. 2.1,
Jurdinis pagrindas: spskrities vir§ininko [sakymas, 2003.-06-20, Nr. 14-293
Plotas. 55.103 ha

9.4 Silumos it karsto vandens tiekimo tinkly apsaugos zonos
Daikias, 2emnés skiypas Nr.44060-0030-6963, aprasytas p. 2.1.
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Juridinis pagrindas: Apskrities virdininko {sakymas, 2003-06-20, Nr. 14-293
Plotas:24.842 ha

911, Rysiy linijy apsaugos zonos
:Daiktas: zemés sklypas Nr.4400-0030-6969, aprasytas p. 2.1.
Juridinis pagrindas: Apskrities virSininko jsakymas, 2003-06-20, Nr. 14-293
Plotas:4.1388 ha

[

10. Daikto formavimas: jrady nera
11. Registro pastabos: jrasy néra

12. Kita informacija:

Pazyméjimg iSdavé

Lapas 3 i§ 3
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Appendix 3 Land Use Map
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Appendix 4 Landscape: Photographic Report

Figure 1. View from the east, on INPP Units 1 & 2and partly built (abandoned) Unit 3. Figure 2. Viewon the south-eastern part of Lake Drukshiai. Soméslands can be seen.
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Figure 4. View on the closest dwellings (few houges the INPP. Figure 5. View on the road from INPRo Visaginas. The landscape is composed of pineysr marshes and some
agricultural parcels

Figure 6. View on

the south western part of the La& Drukshiai. The VySniava village is behind the phimgrapher.
" Fe—" e - fis
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Figure 7. View of the lake from the northern bank.The INPP stacks are hidden by the peninsula on theght.

Figure 8. Typical marsh landscape.
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Appendix 5 Location of the Picture Shots
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Appendix 6 General Panorama of the Ignalina NPP
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Legend of the main INPP buildings:
101/1 - Main plant Unit 1, 101/2 - Main plant Unit 2, 201/3 — structures of })ritL7/1 and 2 - Pressurised tanks of the ECCS, 119 — Heat supply statiarari®@/- Service water pump station, 129 - Administrative

building, 130 - Repair building, 135/1 and 2 - Gas holding chambers, 140/1 8ahBary passageways, 140/2 - Industrial waste storage, 150 - Wigstie treatment building, 151 - Waste water tanks, 152/1 and 2 - Low-
salt water tanks, 154 - Operational water reservoirs, 155 - Solielml waste storage facility, 156 - Special laundry, 157 and 15tdid radwaste storage facilities, 158 - Bituminized radwststeage facility, 159 -
Vehicle washing facility, 159b - Free release facility for industrias$te, 165 - Fresh fuel storage, 185 - Administrative building.
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Appendix 7 Locations of Existing and New Spent Fuel Interim Storage (B Facilities and New Solid Radioactive Waste Retrieval, Management and Brim Storage Facility (B2/3/4)
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