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1 PROJECT 

EtA procedures ofTVO and Fortum 
Both owners of Posiva, TVO and Fortum, carried out an en­
vironmental impact assessment procedure in 2007-2008 
concerning the construction of a new nuclear power plant 
unit. TVO studied the expansion of the Olkiluoto nuclear 
power plant by a fourth plant unit and Fortum examined 
the expansion of the Loviisa nuclear power plant by a third 
plant unit. These nuclear power plant units would both 
produce an electrical output Of1,000- 1,800 MW (net). 

On 25 April 2008, TVO submitted an application to the 
Government for a decision-in-principle regarding the con­
struction of a fourth nuclear power plant unit in Olkiluoto. 
Fortum is also in the process of preparing documents that 
would allow an application for a decision-in-principle re­
garding the L03 plant unit. 

1.8 	 Implementation option 

The expansion of the repository in such a manner that the 
total amount of fuel to be disposed ofwill be 12,000 urani­
um tons, instead of the previously planned 9,000 uranium 
tons, is studied as the main option in the environmental 
impact assessment. The expansion will mainly be aimed 
at the need to increase the extent of the underground dis­
posal facilities. 

1.9 	 Zero option 

The zero option to be studied is a situation where Posiva's 
repository will not be expanded and a maximum of 9,000 
tons of uranium can be disposed of in the repository. 

In the zero option, the spent nuclear fuel of six nuclear 
power plant units can be disposed of in the Olkiluoto re­
pository. In this case, spent nuclear fuel from the seventh 
nuclear power plant unit will be stored in water pools in an 
interim storage for spent nuclear fuel until the processing 
of the fuel or its permanent disposal is decided upon. 

The final disposal of spent nuclear fuel from six nuclear 
power plant units is estimated to terminate in 2120, after 
which the repository will be closed . 

1.10 	 Current situation 

Posiva's previous EIA report from 1999, the description of 
the current environmental status and assessments of the 
environmental impact caused by the final disposal of9,000 
uranium tons of spent nuclear fuel used as the reference 
point form the basis for inspecting the implementation 
option. Posiva's current and planned operations will be 
described on the basis of the research, development and 
design information over the recent years and the environ­
mental impact assessment report updated in April 2008 

and enclosed with Posiva's decision-in-principle applica­
tion. The current environmental status and the estimated 
changes in it will be described on the basis of the available 
material illustrating the status of the environment. 

1.11 	 Limits ofenvironmental impact 
assessment 

The environmental impacts have been assessed for the 
entire extent of the repository, taking into account the ex­
pansion of facilities. This means that the EIA report shows 
the environmental impacts of the final disposal facilities 

in a situation where 12,000 uranium tons of spent nuclear 
fuel is placed in the repository. In order to compare the 
alternatives , the environmental impacts have been shown 
in situations where either 6,500 or 9,000 uranium tons of 
spent nuclear fuel is placed in the repository. 

The final disposal operations are scheduled to start 
in 2020 and end in 2120 when 12,000 uranium tons of 
spent nuclear fuel will be disposed of in the repository. 
The encapsulation and disposal of spent nuclear fuel 
from the new nuclear power plant unit to be disposed of 

in the expansion of the repository will begin in the 2070S 
at the earliest. The assessment has taken into account the 

long-term safety of the repository, i.e. the period follow­
ing its closing. The inspection period for long-term safety 
extends to hundreds of thousands, even millions, ofyears. 
The behaviour of the disposal system has been described 
and analysed from the placement of the first canisters very 
far into the future (up to a million years). 

The EIA procedure has primarily assessed the environ­
mental impacts of operations taking place at the power 
plant site and transportation of spent nuclear fuel. In ad­
dition to the transportation of spent nuclear fuel, opera­
tions extending beyond the area include traffic during the 
expansion of the facility's underground section and during 
the repository's operations. The impact of these opera­
tions has also been assessed to the required extent. 

The combined impact of the current and planned op­
erations in Olkiluoto has been examined as part of envi­
ronmental impact assessment. In connection with the EIA 
procedure, it has also been assessed whether the project 
will have impacts extending beyond Finnish territory. 

In this context, observed area refers to the area defined 
for each type of impact within which the environmental 
impact in question is examined and assessed . The ex­
tent of the observed area depends on the environ mental 
impact being examined. Affected area refers to the area 
within which the environmental impact is estimated to oc­
cur in accordance with the assessment. 
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1 PROJECT 

1.12 Options excluded from the inspection 

There are two principal alternatives for processing spent 

nuclear fuel: it is either stored until final disposal or trans­

ported for reprocessing. In reprocessing, uranium and 

plutonium are separated from the fuel. 

The intention is to place the spent nuclear fuel originat­

ing from TVO's nuclear power plants in Olkiluoto and For­

tum's plants in Loviisa in the spent nuclear fuel repository 

in a manner intended as permanent. Reprocessing options 

are excluded from this EIA procedure. Different forms of 

reprocessing are being studied but they are not currently 

realistic options in Finnish nuclear waste management. 

Chapters 1.12.1 and 1.12.2 present the current status of re­

processing and nuclide transmutation technologies and 

their future outlook. Chapter 1.12.3 estimates the volume 

of reprocessing waste, and Chapter 1.12-4 discusses the 

geological final disposal of high-level reprocessing waste. 

The costs of direct final disposal and advanced nuclear 

fuel cycles are compared in Chapter 1.12.5. 

1.12.1 Reprocessing 

Several significant or rising nuclear energy states, such as 

India, England, Japan, China, France, Germany and Soviet 

Union/Russia, continued to research and develop reproc­

essingtechnology even though the demand for reprocess­

ing services reduced rapidly at the beginning of the 1980s. 

The states started to build plants to industrial scale, but 

some projects were abandoned before their completion. 

In France and England, plants intended to be commercial 

were, however, completed in the 1990s. The operation of 

the THORP plant located in Sellafield, England, has been 

troubled by a number oftechnical problems. The La Hague 

reprocessing plant owned by the French company Areva 

seems to be operating reliably. Furthermore, the amount 

and environmental emissions of nuclear waste produced 

by its processes have been reduced significantly. A unit 

based on the technical solutions used at the La Hague 

plant is at the testing stage in Japan. According to the 

information collected by the International Atomic Energy 

Agency, approximately 90,000 uranium-tons of spent nu­

clear fuel had been reprocessed by the end of 2003 (IAEA 

200sa). 

The greatest problem of the reprocessing option con­

tinues to be high expenditure. The majority offoreign cus­

tomers of the commercial reprocessing plants in France 

and England have decided not to continue their agree­

ments after their commitments end . Several countries 

have decided to store spent nuclear fuel until the future 

of the nuclear energy industry becomes clearer. This is 

mainly influenced by the development possibilities of 

fourth generation reactors. 

Reprocessing will hardly become a competitive option 

if the peaceful use of nuclear energy is limited to thermal 

reactors, which the majority ofcurrently operating nuclear 

reactors are. Their benefits produced by reprocessing are 

rather limited. As a result, the efficiency of using uranium 

resources can be improved by a maximum of 20-25 per­

cent (Hanson 2007) . The benefits obtained are divided 

evenly between separated plutonium and uranium. For re­

actor physics reasons, plutonium should only be recycled 

once in thermal reactors, and the reuse of separated ura­

nium requires enrichment. However, the competitiveness 

of reprocessing is determined by the costs of different op­

tions and the price of uranium which increased manifold 

at the beginning of the 21st century. 

Peaceful utilisation of nuclear energy has been sup­

ported more at the beginning of the 21st century, in the 

search for means to limit greenhouse gas emissions were 
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Studies on the price of nuclear electricity clearly indi­

cate that the investment cost of the reactor is the biggest 

single factor affecting the price_ The investment costs 

accounts for 60-70 percent of the price. When one fur­

ther takes into account the operating and maintenance 

costs of the reactor, accounting for some 15-20 percent 

of the price of electricity, the significance of other costs 

in the fuel cycle can be deemed rather low. In the latest 

comparison of fuel cycles (NEA 2006) produced by the so­

called development committee ofOECDjN EA, the relative 

share of fuel procurement and production was shown to 

be slightly less than 10 percent in case of a direct fuel cycle. 

The cost of reprocessing was estimated to be of the same 

order. The relative share of nuclear waste management of 

the total price of nuclear electricity is always very small, at 

most a few percent. The basic result of this comparison 

was that although the fuel costs in some advanced fuel cy­

cles could be double compared to those of an open cycle, 

the difference in the total price of electricity was only 20 

percent at maximum. 

The availability and price of raw uranium are the most 

important variables in the economic comparison of fuel 

cycles . If the price of uranium stabilises on a sufficiently 

high level, reprocessing will be competitive compared to 

direct final disposal (NEA 2006, Hanson 2007) . 
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3 DESCRIPT ION O F THE REPO SIT O RY 

3 Description of the repository 


General description ofthe repository 

Posiva's disposal solution is based on a principle solution 

entitled KBS-3 which is developed by Svensk Karnbransle­

hantering AB (SKB). a company responsible for nuclear 

waste management in Sweden . The development of the 

solution was started in the '970S and the KBS-3 solution 

was reported in '983. KBS stands for KarnBransleSakerhet 

(nuclear fuel safety) . 

The purpose of the disposal of spent nuclear fuel is 

to: 

• 	 package (encapsulate) spent nuclear fuel assem­

blies in a form suitable for permanent disposal 

inside the bedrock 

• 	 dispose of the packaged spent nuclear fuel assem­

blies in a permanent manner inside the bedrock. 

Correspondingly, the actual repository consists of two 

sections: 

• 	 the aboveground encapsulation plant where spent 

nuclear fuel is received, dried and packed into final 

disposal canisters, sealed and inspected 

• 	 the repository located deep inside the bedrock 

where the significant section consists of tunnels 

where the encapsulated spent nuclear fuel is dis­

posed of in a permanent manner. 

In addition to the encapsulation plant, the aboveground 

facilities consist of premises for auxiliary functions, such 

as the shaft building, office and laboratory facilities, stor­

age and repair shop and the areas required by the HVAC 

systems. Separate areas will be reserved for storing quar­

ried materials and crushed rock as well as the necessary 

Figure 3-1 A conceptual image ofthe buildings at the repository site. 
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3 DESCR I PTION O F THE REPOSITOR Y 

construction site activities. The aboveground construc­

tion area in the plant area (i.e. the area of buildings, roads, 

storages and fields) is about 20 hectares in all. The build­

ings to be built in the repository area are shown in Figure 

3-l. 
The surface and the repository are connected by an 

access tunnel and a sufficient number ofvertical shafts for 

ventilation and personnel and canister transportation. 

The underground tunnel system is divided into three 

parts at the disposal depth: 

• 	 final disposal tunnels where the canisters contain­

ing spent nuclear fuel will be placed 

• 	 central tunnels that connect the final disposal tun­

nels and shafts 

• 	 underground technical auxiliary facilities. 

3.2 Design status 

In Finland , the work for developing the final disposal solu­

tion began at the beginning of the 1980s soon after the 

introduction of nuclear power plants. The work has been 

progressed in stages according to the programme decided 

upon in 1983 . Disposal site inspections were carried out in 

1983-1999, and Olkiluoto in Eurajoki was selected as the 

final disposal location from among four options in 1999. 

The period from 2000 to 2012 comprises research, 

development and planning operations aimed at Olkiluoto. 

The period is characterised by the construction of the 

1. DISPOSAL TUNNEL 
2. COMPACTED BENTONITE 
3. DISPOSAL CANISTER 
4. TUNNEL BACKFILL 

Figure 3-2 Multi-barrier principle for final disposal. Different 
barriers back-up each other . 

underground research facility called ON KALO and un­

derground research carried out in the facility. The under­

ground research helps to obtain the knowledge required 

for applying for the construction licence in 2012 . Above­

ground research will be continued in addition to under­

ground research work. 

During 2013- 2020, the detailed implementation plans 

required by the repository will be produced . If the Govern­

ment grants the construction licence, the aboveground 

buildings required for the repository, the underground fa­

cilities significant for the operations and the first disposal 

facilities will be built. The operation licence application 

for the repository will be submitted to the Government 

by the end of 2018. Test use of the repository is to begin 

in 2019. Final disposal operations are to begin in 2020. 

The detailed plans concerning the expansion now under 

assessment will only be topical after decades, maybe only 

after a hundred years. 

3.3 Design criteria for final disposal 

The long-term safety concept of the final disposal solution 

is based on the multi-barrier principle (i.e. several release 

barriers securing each other) so that the deficiency of one 

barrier will not compromise long-term safety. Release bar­

riers include a canister, bentonite barrier, disposal tunnel 

backfilling and intact bedrock around the disposal facili­

ties . The release of radionuclides is significantly slowed by 

the structure of the spent nuclear fuel ; uranium dissolves 

very slowly in water in the conditions existing deep inside 

the bedrock. The multi-barrier principle for final disposal 

is shown in Figure 3-2. 

The purpose of the gas- and water-tight canister is to 

isolate spent nuclear fuel inside the canister. Disposal can­

isters are massive metal casks. Their interior is made of 

nodular graphite cast iron, and the exterior is made of cop­

per. Fuel assemblies are packed inside the canister. The 

interior of the canister is filled with inert gas (e.g. argon 

or helium) in order to slow down and minimise corrosion 

inside the canister caused by moisture and radiation. The 

cover of the copper canister is sealed shut. This will en­

sure isolation and prevent the access of radionuclides to 

groundwater and further to the bedrock and biosphere. 

Single copper canisters are installed in the bedrock, 

inside vertical holes drilled into the base of disposal tun­

nels excavated to a depth of 400 -700 metres or inside 

horizontal disposal tunnels . Hard-compressed bentonite 

clay is used as the barrier material. The use of bentonite in 

the disposal facilities is based on its low water permeabil ­

ity and the ability to expand when exposed to water. The 

disposal tunnels and the connecting central tunnels are 

backfilled after the installation of the canister and barrier 
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3 DESCRIPTION OF THE REPOSITORY 

Figure 3-6 A transportation vehicle and container for spent nuclear fuel, with which fuel is transferred in the 
Olkiluoto power plant area. 

Transportation ofspent nuclear fuel at the Olkiluoto 
plants 
The transportation of spent nuclear fuel in the plant area 

will be performed using a transport container specifically 

designed for this purpose. This container and the specifi­

cally designed transportation equipment are already be­

ing used in fuel transportation between the plant units' 

reactor buildings and the interim storage for spent nuclear 

fuel. 

The current road connections in the Olkiluoto power 

plant area and partially new roads in the repository area 

will be used for fuel transportation from the interim stor­

age to the encapsulation plant. 

Transportation from Loviisa to Olkiluoto 

The plan is that the fuel from Loviisa will be transported 

to Olkiluoto as road transport; however, railway and sea 

transport and their combinations have also been studied 

as alternative transport methods (Figure 3-7). The amount 

of fuel transportation depends on the fuel volume and 

type, burn-up, cooling time and size of the transport con­

tainer. At maximum, there will be ten transports a year. 

The transportation of fuel to be disposed of in the expan­

sion will be started in 2070 at the earliest. 

The container for spent nuclear fuel will be loaded 

onto a lorry in the nuclear power plant's spent nuclear 

fuel storage using a crane. The container will be tilted in 

a horizontal position during transportation and collision 

guards will be installed at the ends of the container. Dur­

ing transportation, the container and transportation plat­

form will be covered with a weather guard. Transportation 

will be carried out as supervised transportation, in which 

case it will be escorted by escort personnel, such as the 

police and STU K's supervisor (Suolanen et al. 2004). The 

factors affecting road safety will be secured using convoys 

and surveillance. 

The route for the train transportation option consists 

of a railroad section and road sections between Loviisa 

and Olkiluoto. Transportation from the power plant to the 

railroad and from the railroad to the repository requires 

the same equipment, escort and security measures as 

road transportation. Spent nuclear fuel transported via 

railroad will be loaded from a train to a road transporta­

tion vehicle about 20 km from Olkiluoto at the Vuojoki 

loading site located in the municipality of Eurajoki. It is 

likely that the railroad will not be extended to Olkiluoto. 

Deep-loading carriages will be used for the transportation 

of containers by railroad. (Suolanen et al. 2004.) 
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3 DE SCRIPTION OF THE REPOSITOR Y 

When all spent nuclear fuel has been finally disposed 

of and the encapsulation plant decommissioned, other 

tunnels and underground facilities will be backfilled in us­

ing backfilling material and all connections above ground 
will be sealed off. When the party responsible for nuclear 
waste management has sealed off the final repositories in 

an acceptable manner and paid the state the fee due for 
the future surveillance and monitoring of nuclear waste, 

the title of and responsibility for the waste materials will 

be transferred to the state. According to the Nuclear Power 
Act, the final disposal must in its entirety be implemented 

in such a manner that no monitoring will be required af­
terwards in order to ensure its safety. 

However, the retrieval of nuclear fuel disposed of in the 
bedrock to the surface will be possible if sufficient techni­
cal and financial resources are available. Retrievability will 

provide future generations with the possibility of assess­

ing the solution on the basis of their future knowledge. 

The retrieval will use the same regular work methods that 
were used in the excavation and construction of the re­

pository. The retrieval of the canisters from the repository 

to the surface will be possible at all stages of the project, 

i.e. before sealing off the deposition hole, after sealing off 

the hole before the disposal tunnel is sealed off, after seal­
ing off the disposal tunnel before sealing off all facilities, 

and after sealing off all facilities. 
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4 LEGI SLATION A N O GU I DELI N ES RE GARDI NG FI N AL D IS PO SA L OF NU C LE A R FUEL 

4 Legislation and guidelines regarding 
final disposal of nuclear fuel 

Nuclear waste management in Finland is regulated by the 

Nuclear Energy Act (990/1987) and the Nuclear Energy 

Decree (161/1988) that came into force in 1988. These 

define, for example, the liabilities of a nuclear energy pro­

ducer, the implementation of nuclear waste management, 

the permit procedures and the supervision rights. The Nu­

clear Energy Act was amended in 1994 so that all nuclear 

waste created in Finland must be disposed of in Finland. 

The Nuclear Energy Act also forbids the import of nuclear 

waste to Finland. 

The Government issues the general safety regula­

tions concerning nuclear waste management. The safety 

regulations relating to the processing and storage of nu­

clear waste are included in the Government Decision on 

the Safety of Nuclear Power Plants (VNP 395/1991) . The 

Government Decision (478/1999) regarding the safety of 

disposal of spent nuclear fuel particularly applies to the 

disposal facility. The radiation dose limits set forth in the 

decision for the disposal facilities are str icter than the cor­

responding limits set for nuclear power plants. The deci­

sion states , for example, that disposal shall not, in any 

assessment period, cause health or environmental effects 

that would exceed the maximum level considered accept­

able during the implementation of disposal. (The Finnish 

Government 1999.) 

STUK has also issued guidelines for the application of 

decision 478/1999 (Guide YVL 8.4) entitled 'Long-term 

safety of final disposal of spent nuclear fuel'. The guide­

lines refer to final disposal in crystalline bedrock in reposi­

tories constructed at a depth of several hundreds of me­

tres , and deals with the long-term safety of final disposal. 

Furthermore, STUK has issued Guide YVL 8.5 entitled 'The 

use of a final disposal facility for spent nuclear fuel '. This 

guideline offers more detailed instructions on the design, 

construction and operation of a disposal facility. 

The legislation concerning nuclear energy is currently 

being renewed . Parliament approved the Government 's 

legislative proposal for amending the Nuclear Energy Act 

(Government Bill 117/2007) on 7 May 2005 , and the re­

newed Act came into force on 1 June 2008. In addition, 

the work to renew the Government Decisions concerning 

nuclear safety (VNp 395-398/1 991,478/1999) is well on the 

way. Meanwhile, the Radiation and Nuclear Safety Author­

ity has commenced preparatory work to renew the set of 

YVL Guides in the long term. The aim of this work is to 

bring the structure of the Guides up to date and re-edit 

the whole set in order to reduce the current number of 

individual Guides . 
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6 THE PROJECT'S CONNECTION TO REGULATIONS, PLANS AND PROGRAMMES CONCERNING ENVIRONMENTAL PROTECTION 
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7 ENVIRONMENTAL IMPACT ASSES S MENT AND THE METHOD S US ED THEREIN 

The health impacts and risks have been assessed using 

calculations on the basis of radiation exposure. 

In addition to radiation impacts, other possible health 

impacts potentially caused by the project have been as­

sessed. Adverse impacts caused by traffic, noise and dust 

are being studied. This study is based on the presented 

assessments ofemissions caused by the project and other 

concrete changes in the environment. Possible health im­

pacts caused by the disposed materials have been studied 

separately. 

The management of long-term safety (Chapter 11) en­

sures that the disposal facility will not cause any health 

impacts, even in the distant future. 

Living conditions, comfort and recreation 

Resident queries and other attitude studies conducted 

by Posiva have been utilised in the preparation of the re­

port, where applicable. The attitudes of Finnish people 

towards nuclear waste were stud ied in the "Finnish En­

ergy Attitudes 2007" survey as part ofthe "Finnish Energy 

Attitudes" monitoring research. The research series has 

studied the attitude of Finns towards energy policy issues 

for the past 25 years (1983-2007). The central results are 

presented in this EIA report. 

The trust of Eurajoki residents in the safety of the dis­

posal of spent nuclear fuel was studied through a qualita­

tive interview and quantitative resident query conducted 

in autumn 2007 (Aho 2008). The research results are pre­

sented in this EIA report. 

The resident survey (Ramboll Fin/and Oy 2007) con­

ducted in connection with the preparation of the Olkiluoto 

partial master plan (in 2006-2007) was aimed at identify­

ing the residents ' impressions ofthe current status oftheir 

living environment and obtaining information about the 

impact caused by the current operations in Olkiluoto on 

the immediately surrounding area. The central results are 

presented in this EIA report. 

To support the social impact assessment, theme inter­

views (Payry Environment Oy 2008) have been organised 

in order to identify the opinions of those living close to the 

repository and young adults and parents of small children 

living in Eurajoki. The purpose of the theme interviews 

was to increase interaction by providing the person in 

charge ofthe project with information about the residents' 

attitudes towards the project and, conversely, by providing 

the residents with information about the project and its 

impacts on their living environment. 

7.2.11 	 Impacts on community structure, local economy 

and the image of the municipal ity of Eurajoki 

The assessment report includes an assessment of the 

number of direct and indirect jobs generated by the con­

struction and operation ofthe disposal facility in the region. 

The project's impact on the development of the economic 

structure, planning of social activities and the outlook of 

local companies has also been studied . At its broadest, 

the study of the impacts on the regional structure and 

regional economy has covered the entire Satakunta area. 

The regional and economic impacts have been as­

sessed using Posiva's work report entitled "Regional 

economic, socioeconomic and municipal economic im­

pacts of the repository for spent nuclear fuel" (Laakso et 

at. 2007). The report includes an up-to-date assessment 

regarding the impacts of the construction of the disposal 

fac ility on employment, population development, con­

struction, community structure and municipal economy in 

the municipality of Eurajoki and the broader affected area . 

The time span of the survey extends to the early 2020S, 

at which time the actual operation of the disposal facility 

will have been started . The inspection was conducted for 

Posiva's assignment by Kaupunkitutkimus TA Oy during 

the spring and summer of 2007­

The impacts of the project on the image of the munici­

pality of Eurajoki have been assessed using the working 

report 'Municipal Image Survey 2006' by Po siva as an aid 

(Corporate Image Oy 2007). The survey studied the image 

of Eurajoki amongst residents, Finnish consumers and 

representatives of companies . The survey was a follow-up 

s tudy on a similar survey done in 1998. The survey was 

conducted by interviewing 500 consumers, 200 repre­

sentatives of companies and 200 residents of Eurajoki 

over the phone from October to December 2006 . 
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8 ENVIRONMENT DESCRIPTION 

8 Environment description 


Since the environmental impacts of the Olkiluoto nuclear 
power plant and Posiva's disposal facility have been in­
spected widely, there are a number of reports available 
which describe the state of the environment in Olkiluoto 

and its surrounding areas. The state of the nuclear power 
plant's environment has been monitored for more than 30 
years. The environmental impacts of Posiva's repository 
were last assessed comprehensively in connection with 

the EIA procedure in 1999, and in 2008 when an updated 
report of the environmental impacts of the repository was 

being drawn up. Posiva regularly monitors the state ofthe 
disposal facility's environment regularly. 

A more specific description of the project's current 

state is a description of the time the final disposal re­

quiring an expansion project will start, i.e. at the earliest 
around 2070. In practice, there are some uncertainties 
related to the description of the environmental conditions 
in 2070. For this reason, this document describes the cur­

rent status in Olkiluoto and the possible changes caused 
by the activities connected to final disposal. 

8_1 	 Land use and built environment 

8.1.1 	 Operations located in the environment of 
Olkiluoto and land ownership 

Hankkila, the village closest to Olkiluoto, is located ap­
proximately eight kilometres from the Posiva disposal 
facility area. Linnamaa, which is located approximately 

ten kilometres from the repository area, belongs to the 
Vuojoki cultural landscape that includes the Vuojoki Man­

sion area and the Liinmaa Castle ruins from the 1360s. 

The Kuivalahti village centre is located to the north of the 
Eurajoensalmi inlet approximately nine kilometres from 
the disposal facility area, and the Lapijoki village centre 

is located along highway 8 approximately 14 kilometres 

........., 
'", 

r-____~'~wm~" ______'~l . 

i 

Figure 8-1 Olkiluoto. The map features,for example, OL1 and OL2 (1), the OL3 construction site (2), the KPA storage (3), the 
VLj repository (4), the Posiva ONKALO construction site (5) and the visitor centre (6) . 
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8 ENVIRONMENT DES C RIPTION 

Figure 8-2 A conceptual image of the Olkiluoto area. TVO's nuclear power plant units OL1, OU and 
OL3 can be seen in the top left-hand corner. The buildings in the middle belong to Posiva's repository. 
Korvensuo reservoir and the blasted rock dumping site are located to the right ofthe buildings. 

from the disposal facility area. The nearest village centre in 

Rauma is called Sorkka and is located approximately nine 

kilometres southeast of the disposal facility area . 

TVO's 350-hectare nuclear power plant site is located 

on the west side of the Olkiluoto island . The site contains 

TVO's current power plant units Oll and Ol2. Further­

more, Ol3 is under construction and is scheduled to start 

operation in 201l. 

Posiva's disposal facility is located in Olkiluoto; cur­

rently, the disposal facility area is the ON KAlO construc­

tion site. In addition to the nuclear power plant units and 

the ON KAlO construction site, the area includes adminis­

trative buildings, a training centre, a visitor's centre, ware­

houses, repair shops, a backup heating plant, a reservoir, 

a raw water purification plant, a demineralizing plant, a 

purification plant for sanitary water, a 'andfi", an interim 

storage for spent nuclear fuel (KPA storage), interim stor­

ages for low- and intermediate-level operating waste (MAJ 

and KAJ storages), a repository for operating waste (VlJ 

repository), a contractor area and accommodation vil­

lages . Furthermore, Olkiluoto Island houses a Fingrid Oy; 

substation, a TVO wind power station and a Fingrid Oy; 

gas turbine power plant for backup power needs . The op­

erations at Olkiluoto are shown in Figure 8-l. 

Po siva has leased the site intended for the disposal 

facility for spent nuclear fuel from TVO until 2103. The 

site is located in the middle of the island and on the east 

side of the power plant site. The area of the leased site 

is about 36 hectares and it is limited in the south by the 

road leading through the island to the power plants and 

in the east by the road leading to the port and dockyard 

area. Immediately to the north of the site is located the 

Korvensuo reservoir, through which water taken from the 

Eurajoki river is fed for use in the nuclear power plant. To 

the west of the leased site, there is a dumping site where 

rock waste created by Pos iva's underground excavation 

work and other construction work performed in the power 

plant area is transported. 

Figure 8-2 presents the repository's planned location 

on the Olkiluoto island. The Olkiluoto nuclear power 

plant units are located at the top of the figure. The future 

dumping site for rock waste is on the right-hand side of 

the picture. 

In addition to the entrance to the underground rock 

characterisation facility ON KAlO, a project office, field 

laboratory, various storage and repair shop buildings, and 

lift and ventilation rooms required by the underground 

facilities have been built in the aboveground section in 

the area leased by Posiva by the year 2008. Furthermore, 

surveys to determine the rock and soil characteristics on 

the plant site and in its surroundings are underway. Be­

cause of this, connecting roads, protective buildings for 

research holes and other research-related structures have 

been built in the area and its surroundings. 

To the east of the power plant site, the Olkiluoto island 

is mainly covered by forest. Olkiluoto's industrial port is 

located in the middle of the northern shore of the island. 

The eastern end of the Olkiluoto island features agricultur­

al areas and holiday homes. A new accommodation village 

and caravan park providing temporary housing for nuclear 

power plant construction and maintenance personnel is 

also located in the area . 
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mainland. The base of the sea area surrounding Olkiluoto 

is mostly formed of rock, clay and moraine. (Rantataro 
2001.) 

Because Olkiluoto island has risen from the sea over 

the past 3,000 years, its soil is mainly young and in the 

early stages of its development . The young age and the 

vicinity of the sea can be seen in the characteristics of the 

soil and soil water. (Haapanen et 01. 2007). The prevailing 

soil type is fine moraine. However, there is a noticeable 

abundance of rocks. The organic layer in forest soil is typi­

cally raw humus or peat mould . (Tamminen et 01. 2007.) 

Olkiluoto's geological model 
Posiva published a geological site model for Olkiluoto in 

early 2006. After the publication of the geological model, 

the hydrogeological flow model was updated. The hydro­

geochemical and rock mechanical models were also up­

dated in 2006. A summary report in English was drawn up 

for the said models (Andersson et 01. 2007) and published 

at the beginning of the year 2007. A summary of the sur­

face environment studies was also d rawn up (Haapanen 
et 01.2007). The groundwater level modelling assessments 

included in Section 9-3-4 are based on a hydrogeological 

model updated in 2008. 

The first version of the geological model for the east­

ern part of Olkiluoto island has been completed, and a 

report on it will be issued in connection with the Olkiluoto 

Site Descriptive Model 2008. The model is based on geo­

physical measurements taken at ground level, a lineament 

survey for the entire island and two boreholes in the east­

ern part of the island (OL-KR40 and OL-KR4S). The term 

'lineament survey' refers to an interpretation of the perma­

nent geological characteristics , such as bedrock variability 

formations , rock type units or rock type contacts, made 

based on the bed rock topography and geophysical earth 

surface data . As the middle part of the island have been 

studied , it has been observed that the lineament in the 

Olkiluoto area always has to be ensured e ither by means 

of drilling or by means ofa soil survey before its formation 

can be reliably interpreted. 

The middle part of Olkiluoto island has been studied 

for almost 20 years, and about 50 deep boreholes have 

been made in this area. The information obtained from 

these boreholes also applies to some of the eastern parts 

of the island . For example, based on 3D seismology survey 

results (Cosma et 01. 2008), extensive formations draining 

water from the middle part of the island to the east, at an 

angle of approximately 20 degrees going to south-south­

east, have been observed (gene rally known as R19, R20 

and R21) . The lineament interpretation states that there 

are several long vertical lineaments in the eastern part of 

the island. In the model, these have been interpreted as 

vertical formations. More boreholes will have to be drilled 

in the future in order to determine their characteristics. 

Figure 8-6 shows the ground cross-section of all the 

new formations interpreted for Olkiluoto island. The best­

known formations , which have been determined with the 

help the boreholes, excavations or revealed bedrock and 

by several geophysical surveys, for example, have been 

used in desi gning the repository areas in the eastern part 

of the island (Figure 3-5) . The existence and characteris­

tics ofother formations will be ensured during the eastern 

area drilling project, and the model will be updated based 

on new data by the year 2010. 

Hydrological model 
The hydrological model of Olkiluoto , the preparation of 

which started in 2007, refers to both non-saturated and 

Figure 8-7 Uplift (exaggerated) and ditch network ofOlkiluoto Island. 
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tral weather. In case ofan accident causing a fire, the initial 

emissions would be higher and the highest dose would be 

obtained approximately one kilometre from the container. 

If there is no fire, the radiation exposure is highest in the 

immediate vicinity of the container. 

Even for imaginable serious cask damages, the radio­

active release would not cause immediate health effects 

for the population in any normal weather conditions. Ac­

cidents at sea would also cause no danger to the popula­

tion , as the exposure distance would be great. Accidental 

emissions to the sea would cause very minor activity con­

centrations only, and thus humans or fauna will not be 

exposed to radiation due to fuel transport . 

The expected radiation doses from accidents were 

7'10"4 manSv/year for the ship and railway routes, and 

4,10"3 manSv/year for the road transport routes . The lower 

expected dose for the railway transport routes is due to, 

for example, the lower number of passengers and other 

members of the general public along the transport route 

during transport. 

A summary ofthe transport impacts 

For the studied routes, the risk of severe cancer cases was 

lower than O.Oooo7/year and the expected value for ac­

cidents even lower. This means that no fatal transport-re­

lated cancer cases are to be expected. The health risk due 

to radiation for transport personnel and persons handling 

the containers was approximately ten times higher than 

the risk for the general public. The risk related to radiation 

from transport of spent fuel was approximately ten times 

lower than the risks due to regular accidents . 

9. 2 Impact on land use, cultural heritage, 
landscape, buildings and structures 

Impact on land use 

The Olkiluoto area has been used as a nuclear power plant 

site for almost thirty years, and it has proven to be a well­

suited location . The aboveground part of the repository is 

located in the middle ofOlkiluoto Island. The land use at 

the repository site complies with the land use in the rest 

of Olkiluoto Island , and the repository will be well sup­

ported by the already ex isting infrastructure in Olkiluoto. 

The repository will be able to utilise the activities support­

ing the current power plant units as well as the facilities 

and structures built for the power plant units. The external 

infrastructure requ ired by the repository consists of traf­

fic connections . Most of this infrastructure has already 

been built in connection with the ONKALO construction 

project. 

Areas for the repository's aboveground operations 

will be reserved in the partial master plan . Nuclear waste 

treatment plants for the final disposing of low and inter­

mediate level waste as well as high-level nuclear waste 

may be built in the area in accordance with the construc­

tion licence granted on the basis of the Nuclear Energy 

Act. They comprise entrance buildings and constructions 

leading to the underground repository facilities as well as 

encapsulation plants and their auxiliary facilities . 

In the partial master plan, the area designated for the 

underground operations of the repository is also defined 

and its protective zone formed . According to the construc­

tion licence granted on the basis of the Nuclear Energy 

Act, a repository for high -level nuclear waste can be imple­

mented in the bedrock in the area . The size of the area is 

determined on the basis of the existence of bedrock that is 

most suitable for final disposing at the disposal depth . 

9S 
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It must be noted when excavating and drilling the 
bedrock that the area is the repository's protective zone. 
Before excavating and drilling, the party carrying out the 

final disposing must be heard. 
In the valid local plan, the plant area has been desig­

nated as an area of buildings, equipment and plants con­
nected with power production, distribution and transfer 
as well as adjacent buildings, structures and devices that 

may be constructed, unless construction of such is other­
wise limited. 

The normal operation of the repository, anticipated 
operational malfunctions or accidents do not pose any 
limitations on the land use outside the aboveground re­
pository area. However, preparations in case of a severe 
accident will be made in the surroundings of the Olkiluoto 
nuclear power plant by drafting plans regarding the use of 

the surrounding areas and protection of the general pub­

lic. These arrangements will be used as the starting point 
for the safety and emergency arrangements pertaining to 
the repository. 

Land use restrictions to be entered in appropriate reg­

isters (Nuclear Energy Act 990/1987) can be prescribed 
when granting a closing licence for the repository. Such 
limitations may apply to, for example, excavation or drill­
ing activities in the area. At the same time, a decision has 
to be made on which limitations a requirement on the abil­
ity to open the repository will pose on land use, as regards 
marking the repository facility, for example. 

Impact on buildings, structures and landscape 
In addition to the aboveground encapsulation plant, there 
are facilities for auxiliary and additional activities, such as 

the shaft buildings, office and laboratory facilities, ware­
houses, repair shop facilities and facilities required by the 

HVAC and electricity systems. Separate areas are reserved 
for storing blasted stone and for the necessary site opera­

tions. The surface and the repository are connected by an 

access tunnel and a sufficient number of vertical shafts 
for ventilation and personnel and canister transportation. 
The total build ing area of the facility, including the area of 

buildings, roads, storage and fields, is approximately 20 

hectares. 
A paved storage field for bentonite containers will be 

constructed along the road from the Olkiluoto port. The 
storage site will house a hundred containers. District 
heating pipelines and the pipeline network for household 

water travel in ditches in the repository area mainly along 
the road lines. Other pipeline networks include basic 

plumbing system pipes and rainwater drainpipes. Sepa­
rate ditches will be made for cables. 

The buildings constructed and designed in the area 
are shown in Figure 3-1. The most important building is 

the six-storey planned encapsulation plant. Three of the 
stories will be above ground level, and the building will be 
approximately 15 metres tall. The encapsulation plant will 
be separated from the rest of the area with a fence. 

Figure 9-2 shows the Olkiluoto repository's planned 
location on Olkiluoto Island as seen from the sea to the 

north of the island. The view from this direction is domi­
nated by the rock dumping site. A rock crushing station 

and a crushed stone storage are next to the rock dump­
ing site. There is a filler manufacturing plant next to the 

crushed rock storage. The bentonite container storage field 
is located left of the rock dumping site. The north shore 

Figure 9-2 Computer image ofthe Olkiluoto repository area and its environments . 
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port and dockyard area will probably remain, and these 

have a major impact on the landscape. The landscape in 

the western part of the Olkiluoto Island is dominated by 

the current power plants. 

The final disposal facility will have a minimal impact 

on the landscape. The impacts can be further reduced by 

leaving a sufficiently dense forest stand around the reposi­

tory and the shaft buildings . 

Impact on cultural heritage 
There are no nationally or regionally valuable buildings or 

other objects of cultural history in the repository area. No 

relics of antiquity have been found in the Olkiluoto area. 

9.3 	 Impact on the soil, bedrock and 
groundwater 

9.3.1 	 Aboveground structures 

During construction, rock will be excavated above ground 

for a couple of months. The surface excavation will be nec­

essary when constructing buildings, roads and yard areas. 

Most of these have already been done for the ON KALO 

facility. Later, the material from the excavation of the bot­

tom of the encapsulation plant will also be placed in the 

dumping site. 

The expansion of the repository facilities may require 

construction of new vertical shafts outside the current 

plant area for the ventilation system and as exit routes. A 

bUilding of approximately 20 m' would be built at a verti ­

cal shaft, and the building would be separated from the 

rest ofthe area with a fence . The shafts will be made by us­

ing raise boring technology, and thus they will not require 

much construction above the ground level. 

Other aboveground buildings will already be built be­

fore starting the final disposal operations. 

9.3.2 	 Impact of the underground repository on the 

bedrock 

The area required by the underground repository for 6,500 

uranium-tons (tU) of fuel to be disposed of is about 150 

hectares. When the amount of disposable fuel is 9,000 

tU, the area required is about 190 hectares. The expan­

sion of the repository from 9 ,000 tU to 12,000 tU will 

increase the area required by final disposal by about 50 

hectares. The length of underground tunnels will increase 

from 82,000 to 104,000 metres. 

The plan is to carry out the excavation required for the 

repository by drilling and blasting, except for the deposi­

tion holes and the shafts. When planning excavation, es­

pecial attention will be paid to the excavation marks and 

the impacts of the excavation on the bedrock surrounding 

the tunnels. The overbreak tolerance will be kept low in 

order to avoid unnecessary increases in the volume to be 

filled in later on. When excavating tunnels, the bottom 

parts may be separately excavated in order to reduce the 

impacts on the bedrock forming the floor and the bottom 

parts of the walls. 

The drilling and blasting method to be used during 

excavation includes several intermediate stages. First, 

the excavation holes required to detach one round will be 

drilled. Then explosives will be placed in the holes, the 

round will be blasted and the tunnel will be ventilated . 
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island, using two different models for the sealing process. 

Both short-term and long-term groundwater pressure 

level changes have been observed. The short-term changes 

have been due to a variety of research activities both in the 

research area and in ONKALO as well as temporary leaks 

when holes made in ONKALO have penetrated zones or 

fissures which drain water. The pressure level has recov­

ered once the leaks have been sealed, however. The long­

term changes (drawdown in pressure level) in holes close 

to ON KALO up until the end of the year 2006 amount to 

approximately one metre. (Klockars et al. 2007.) 

Changes in flow conditions in open holes have revealed 

some hydraulic connections between certain hole sections 

and ONKALO. Both increase and decrease ofelectrical con­

ductivity values have been observed deep in the bedrock . 

The cement used when grouting has decreased the water 

conductivity also in fractures which drain water poorly in 

the holes close to ON KALO. (Klockars et al. 2007.) 

The most clearly visible changes in the shallow ground­

water principal ions occurred in the autumn 0f2002, 2004 

and 2005. Some of these changes may be caused by sea­

sonal fluctuation but also the construction activity in the 

area has locally influenced the quality of shallow ground­

water. Changes in shallow groundwater due to the con­

struction of ONKALO have not been observed. (Pitkiinen 
et al. 2007.) 

The gas composition and chemical composition of 

deep groundwater is still close to the so-called basis sta-

Figure 9-4 The estimated change in the level ofgroundwater caused by the expansion facilities when the sealing ofthe reposi­
tory IS assumed to be satisfactory (figure on the left) and good (figure on the right). The figures present ONKALO's tunnels, 
disposal facilities and the outline of Olkiluoto Island. The planned expansion area for the repository is marked with white 
lines. There will be no changes in the level ofgroundwater outside the illustrated area or the island's outlines. The figures on 
the scales are distances as metres . 
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Attitudes towards final disposal and the third nuclear power plant, mean values for the target groups 
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Figure 9-9 Attitudes oj the different target groups towards final disposal and the third nuclear power plant. All 'unsure' 
replies have been leJt out. (Ramboll Finland Oy 2007.) 
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Figure 9-10 Most hazardous power plant activities (Ramboll Finland Oy 2007) . 
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Of the respondent groups, the representatives of 

companies were clearly more positive towards the final 

disposal of spent nuclear fuel than the other groups. One 

should note that the attitude of the residents of Eurajoki 

towards final disposal was clearly more positive than the 

attitude of consumers in Finland in general. On the other 

hand, consumers in southern and western Finland were 

more positive towards final disposal than eight years ago. 

All the respondent groups (residents, consumers, 

companies) deemed the impacts of final disposal on the 

municipal image of Eurajoki more positive than before the 

decision on final disposal was made in 1998. The assess­

ments of the residents of Eurajoki on the impacts of final 

disposal on their home were clearly more positive than the 

assessments of the other consumers . The impacts of the 

final disposal on the attraction of Eurajoki as a place to 

live, as a tourist attraction and as a location for companies 

were all sectors in which the associated positive assess­

ments clearly dominated over the negative ones. 

All interviewed residents of Eurajoki were aware of 

the Olkiluoto nuclear power plant, and except for a few 

respondents they were also aware of the fact that the mu­

nicipality had been selected as the location of a nuclear 

fuel disposal facility. 

The attributes associated by the residents to Eurajoki 

included, above all, a good place to live, a developing 

municipality and an area dominated by forestry and agri­

culture. When the results are compared with the ones ob­

tained in 1998, one can see that the residents of Eurajoki 

deemed their municipality clearly more attractive, more 

quickly developing and a more interesting tourist attrac­

tion. 66 percent of the residents of Eurajoki associated 

the attribute 'a safe place to live' to their municipality; this 

is a clearly higher percentage than they gave to the other 

municipalities included in the survey. 

Half of the consumers responding knew that Eurajoki 

had been selected as the final disposal site. Most of the 

consumers still believed that final disposal would make 

Eurajoki a less attractive tourist attraction and place to 

live, although the assessments were more positive than 

before . A third of the consumers believed that final dis­

posal would have a positive impact on the municipality's 

attraction as a place to run a business. 

Two out of three of the company representatives knew 

that Eurajoki was a final disposal site. The company rep­

resentatives were fairly critical when assessing the impact 

of the final disposal on the attractiveness of Eurajoki as a 

place to live and as a tourist attraction, although the as­

sessments of this group were also more positive than in 

the previous survey. (Corporate Image Oy 2007.) 
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In these accident conditions, particles of various sizes 

may be released from the fuel rods in addition to gaseous 

and other emissions easily released into the atmosphere. 

With a speed depending on their size, the particles settle 

on surfaces ofthe room; smaller particles remain in the air 

for a long period . If a canister is broken in a pool filled with 

water, mainly gaseous substances are released into the 

atmosphere. In these situations, no significant heating of 

the fuel will occur. In the postulated accidents, radioactive 

substances are first released in the encapsulation facility 

or the elevator shaft. It is assumed that the filtering ofthe 

exhaust air from these areas is working normally. 

Table 10-1 presents the highest estimated radioactive 

releases into the atmosphere caused by a postulated ac­

cident, when 100 percent of the gaseous substances and 

0 .3 percent of other substances released into the final dis­

posal facility are assumed to enter the environment. 

It is assumed that in accident conditions during the op­

eration or closing of the final disposal facility, radioactive 

substances will primarily access the environment through 

the atmosphere and only to a minor extent through water 

discharges. For this reason, only emissions that leak into 

the atmosphere are examined more closely in this con­

nection. 

10.6.2 	Radiation doses and the impact areas in accident 

conditions 

Radiation doses caused by accident conditions were es­

timated similarly to the radiation doses of operational 

transients (Rossi et al. 1999). Probabilities of accident con­

ditions are estimated in connection with detailed design. 

Operations will be so planned that the probability of ac­

cidents during operation and closing of the facility is very 

small. 

With a high probability, the dose caused by a postulat­

ed accident for a person of the general public will be less 

th an 0.5 mSv during the first year and less than 0.8 mSv 

in 50 years. Doses caused by postulated accidents thus 

remain smaller than the required annual limit (1 mSvjyear). 

The largest dose will be generated immediately next to the 

plant area, provided that there are permanent residents , 

agricultural operations and self-produced products which 

are mainly used for nutrition. The majority of the dose 

will be generated by radionuclides that have settled on the 

ground through food chains similarly as in malfunctions. 

The dose will be clearly smaller at a distance of five 

kilometres from the plant, and even smaller farther away. 

The doses in neighbouring countries would be smaller by 

several orders of magnitude; the distance from Olkiluoto 

to mainland Sweden is more than 200 kilometres . 

Radioactive substances released in accidents and their 

radiation could be observed in the environment using 

measurements . The size and shape of the affected zone 

would depend on the extent of emissions and the prevail­

ing weather conditions . 

Detection of concentrations would be made difficult 

by natu ral radioact ive substances and artificial radioactive 

substances originating from other sources . The affected 

zone of a postulated accident would, in the spreading di ­

rection, extend to a distance ofabout five kilometres, ifthe 

annual dose of 0.1 mSv is cons idered to be the limit value 

(an average of 3 mSvjyear for natural radiation) . 

As the amount offuel to be disposed of increases, the 

duration of the operational stage will also increase. The in­

crease in the amount of fuel to be disposed of or a longer 

period of operation does not have a significant impact on 

radiation doses a person of the population receives as 

a result of the plant's normal operation, anticipated op­

erational transients or accidents . Instead, the total dose 

the population receives as a result of the operation of 

the repository and the probability that during the entire 

operational stage there will be operational transients or 

accidents increases roughly in direct proportion to the in­

crease of the amount offuel. Hence, a greater fuel volume 

does not increase health risks at the individual level. When 

health risks concerning the entire population are assessed, 

they increase approximately in direct proportion to the in­

crease of fuel volume. 
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How do conditions around and in the canister develop 

with time? 

Conditions around the canister and on its surface vary 

greatly during the first few hundreds of years after the clo­

sure of the repository, but the changes are not expected 

to have a significant effect on the can ister integrity. For ex­

ample, the bentonite that is originally only partly saturated 

with water, gradually absorbs water from the bedrock and 

expands to fill the installation gaps between the bedrock 

and the canisters. The expansion of the bentonite brings 

pressure to the canister walls, but the canisters are de­

signed to endure such pressure with a large safety margin. 

O xygen contained in the air remains in the repository after 

closure, but this causes only minor corrosion of the can­

ister surface. In addition, the oxygen-induced corrosion 

decreases as the corrosion and other chemical reactions 

spend the oxygen. 

With time, the conditions around the canister are bal­

anced. Groundwater contains small quantities ofsulphides 

that cause corrosion to the canisters, but the speed of cor­

rosion is very slow. It has been calculated that it will take at 

least a million years for the corrosion to make a hole in the 

canister, even if local above-average corrosion is assumed. 

The bentonite buffer also works in favour of corrosion re­

sistance, hindering the conveyance of sulphides from the 

bedrock to the canister surface. 

Helium is generated in the canister as a result of ra­

dioactive decay, which increases the pressure. However, it 

takes millions of years for the pressure to become so high 

that it would be able to break the canister. 

Formation of permafrost and ice sheets in the colder 

climate of the future may affect underground conditions. 

The effects will be considerably smaller in the depth of the 

repository than in the parts of bedrock closer to the sur­

face. Ice ages have been regular in the past, and they are 

expected to occur in the future as well, even though the ef­

fects of human activity, such as greenhouse gas emissions 

into the atmosphere, may change the time when they oc­

cur. Numerical simulations suggest that in Olkiluoto, the 

formation of permafrost and ice and the back and forth 

movement of the ice sheet have only a minor effect on 

the temperature at the repository level. In contrast, these 

factors do have an effect on the groundwater flow within 

the bedrock and the chemical composition of the water. 

These effects are, however, only temporary. Seismic activ­

ity, currently very low in Olkiluoto, will diminish further 

under future ice sheets (e.g. La Pointe a( Hermanson 2002, 

Enescu et al. 2003. Saari 2006). Major earthquakes may, 

however. occur when the ice sheet is receding. The placing 

and design of the repository are prepared to prevent any 

significant effect of such events on the canister durability. 

The breaking of canisters for example as a result of post­

ice age earthquakes is considered within the safety case 

(described in Section 11.6). 
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Figure 77·5 Penetration ofdiluted surface waters (dark blue) deeper into the bedrock in various periods of time, estimated 
with computer modeling. The ice sheet, from which the melting water originates, is shown in grey. The salt content of the 
groundwater (g/I) is expressed as total dissolved solids (TOS). (Pastina and Hella 2006.) 

When the canister damage is caused by a fault penetrat­

ing the canister, undetected in inspections, the calculated 

quantities of released radioactive substances described 

above remain so small that even if all finally disposed 

canisters were assumed defective to some extent, and 

even if all released radioactive substances were assumed 

to be conveyed to the same household water supply well , 

the estimated radiation doses during the next thousands 

of years would still remain under the set individual dose 

limits. In practice, it can be estimated that a few defective 

canisters at most will pass the inspection . Therefore, even 

if the probable number offaulty canisters increased as the 

total number of canisters increases, the increased emis­

sions have no significant effect on people or other living 

environment. In addition , it should be noted that if the 

surface area of the repository increased, the probability 

of the releases from several damaged canisters migrating 

to one single household water supply well would become 

even smaller. 

In case of an earthquake, the estimated releases to 

the ground surface could be higher than in the case of 

canisters with a manufacturing defect. This is due to the 

assumption that an earthquake would also weaken the 

bentonite clay's and the surrounding bedrock's ability to 

delay radionuclides . In this case, however, several dozens 

ofcanisters should be damaged before the releases would 

exceed the limits set in regulation . When care is taken that 

the canisters are placed in such locations within the bed­











• • • • • 

11 LONG-TERM SA FET Y 









• • • • 

12 I M PAC T S O F NON·IMPL EME N TATI O N OF THE PR O JEC T 

12 .1.1 Impacts of the interim storage 

Interim storages have a central role in the final disposing 

of spent fuel. During intermediate storing, heat produc­

tion and activity ofthe fuel decrease. A longer interim stor­

age time results in lower decay heat and smaller radiation 

doses. On the other hand , the prevailing global tendency 

is that discharge burn-ups of the fuel are being increased . 

This means higher activity and decay heat per spent nu­

clear fuel mass unit. The impact of higher burn-up can 

be compensated by storing the assemblies in the interim 

storage for a longer time before final disposal. 

Radioactive releases from the existing interim spent 

nuclear fuel storages are insignificant. Continuing or ex­

panding the interim storages will not noticeably increase 

the power plants' radioactive releases. If there are any 

gaseous emissions, they will be conducted out through 

filtering, as necessary. Radioactive waters are conducted 

to the power plant's rad ioactive water treatment system. 

During normal operation, the total radiation dose to the 

population is estimated to be 10-2 manSv at the most, and 

it is mainly concentrated on people working in the storage. 

The estimate is applicable to both Loviisa and Olkiluoto 

interim storages. 

If the interim storing of spent nuclear fuel in Olki luoto 

and Loviisa is continued and the storage facilities ex­

panded, a larger amount of rad ioactive substances will be 

stored in the plants. Most of the spent fuel to be stored 

is old fuel , which has been cooling off for over five years. 

From the point ofview of security of the handling of spent 

fuel, the older the fuel is, the easier its handling, as over 

time heat production and activity of the fuel decrease. In­

creased storing of fuel over five years old will not have a 

significant impact on safety issues or accident risks . 

A precondition for safety of the interim storage is that 

the storages and the fuel are actively managed. Should 

this management for one reason or another end, the stor­

ages would cause a considerable threat to the environ­

ment. In the long run, the safety of the interim storage 

depends on human actions, which means that also future 

generations must commit themselves to using resources 

in the management of the waste storages. 

Comparing the safety of interim storages and the re­

pository, similar safety and emission standards are applied 

to them both during operation . Both alternatives provide 

good protection from radioactive substances for people 

and the environment. 

Other environmental impacts of the interim spent 

nuclear storage and its continuation are insignificant. As 

the amount of spent fuel increases, the volume of heat 

conducted from the interim storage to the sea will slightly 

increase. However, it is very small compared to the vol ­

ume of heat ofthe power plant's coolant water. Compared 

with power plant buildings, the interim storages are very 

small and their impact on the landscape is not significant, 

even after eventual interim storage expansions. 

The continuation of storing in water pools cannot be 

a realistic alternative to a repository as the environmental 

protection objectives and legislation require that spent 

fuel be permanently disposed of in Finland . Should the 

Government and the Parliament, when considering the 

decision-in-principle of the expansion of the repository, 

come up with a negative solution, this would mean the 

implementation of the zero option, and the decision con­

cerning permanent placing would be postponed to the 

future . 

Even if the development of other alternatives, such as 

nucl ide partitioning and transmutation, would be followed, 

eventually one would have to revert to the repository solu­

tion. This is due to the fact that the residual nuclear waste 

from reprocessing as well as from nuclide partition ing 

and transmutation would most probably be stored and 

disposed of in Finland. 
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14.3 Significance of the impacts 

An increased volume of fuel prolongs the operational 

phase of the repository and postpones the closing phase. 

The nature of operations remains similar. In addition to 

the duration of the repository's operational and closing 

phases, the size of the underground disposal facilities as 

well as the length and number of tunnels to be built will 

change. The area with an impact on groundwater possibly 

widens, and the amount of rock material increases. 

The traffic volume pertaining to the repository will be 

low, and the repository will not have a major effect on 

the traffic volume or its impacts. Expans ion of the reposi­

tory facilities will not have any impact on the daily traffic 

volume. 

The crushing of quarr ied materials generated from the 

excavation of the repository facilities is the largest single 

noise source in the Olkiluoto area. The fact that the crush­

ing plant is located in the middle of the island will reduce 

the noise impact outside the island, however. In the east­

ern parts of Olkiluoto Island , traffic will cause more noise 

than the crushing plant. 

Negative impressions associated with the repository 

cause suspicion and even fear towards the facility. These 

impacts can be mitigated to an extent with open and ac­

tive discussion and communication . According to the sur­

vey, the attitudes toward nuclear waste in municipalities 

containing a nuclear power plant were, as previously, more 

positive than the average in the country. In recent surveys 

and interviews, the major concerns associated with the 

final disposal of spent nuclear fuel have been a possible 

import of nuclear waste from abroad, transport, and long­

term safety. The residents in Eurajoki deemed the eco­

nomic and employment benefits from nuclear power and 

the final disposal of nuclear fuel important. People in the 

region's municipalities are also satisfied with the project's 

positive impacts on the regional economy. 

From the point of view of radiation safety, the expan­

sion of the repository has no significant impact on people 

living in the vicinity. The increase in the volume of fuel 

does not have a significant impact on the security ofthe re­

pository. According to security assessments, it is probable 

that for m illions of years, radioactive substances will not 

be released from the canisters. The copper canister is de­

signed to completely isolate harmful substances from the 

environment; thus, the repository can only cause health 

impacts if one or more canisters are broken. Even in this 

case, the final impacts depend on how fast the radionu­

clides dissolve and access the living environment through 

the repository system's other release barriers (bentonite 

barrier, bedrock). As the eventual adverse impacts are as­

sessed, attention must be paid to the probability of can­

isters breaking and, on the other hand, to the absorption 

and migration of radionuclides . 

If a certain probability of a defect in a single canister is 

assumed, the probability of the existence of a leaking can­

ister in the repository is roughly comparable to the number 

of canisters . If the amount of fuel to be disposed of in the 

repository is doubled, the mean value of the number of 

broken canisters is doubled . However, as the probability 

of a defective can ister in the repository is very small , the 

doubling of th is probability does not cause a significant 

health risk. Furthermore, attention must be paid to the 

fact that even if there were several leaking canisters in the 

repository, it is unlikely that the leaks would take place at 

the same time and would drift to the same place on the 

ground surface and be able to affect the same pe rson . If 

the repository system functions as planned, the increase 

in the amount of fuel is not significant from the point of 

view of the repository's health impacts. 

As a conclusion it can be stated that the assessment of 

the environmental impacts of the expansion of the reposi­

tory facilities did not reveal any remarkable negative envi­

ronmental impacts that could not be accepted or reduced 

to an acceptable level. 
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14.4 	 Uncertainties of environmental impact 
assessment 

The available environmental data and the assessment of 

impacts always involve assumptions and general isations . 

Final disposal operations are scheduled to begin in 2020 

and end in approximately 2120 . The report strives to take 

into account also the long-term safety of the repository, 

that is, the time following the closing of the repository, 

which means that the assessment spans to hundreds of 

thousands, possibly millions of years. Therefore, available 

technical data is still only preliminary, and under continu­

ous research and development. Lack of sufficient data 

may cause uncertainty and inaccuracy in the assessment 

work. 

When assessing the environmental impacts of the 

project, the project's long life span is a problem. Assess­

ment of factors of a distant future is unsure. This applies 

especially to social impacts that much depend on futu re 

generations, their decisions and practical actions. On the 

other hand , changes in attitudes that may take place in the 

society, especially general attitudes to nuclear power, may 

impact socially constructed impacts, and especially how 

the repository is accepted . 

During the assessment work, the potential uncertainty 

factors have been identified as comprehensively as pos­

sible and their impact on the reliability of impact assess­

ments has been considered. These matters are described 

in this assessment report. 

14.5 	 Environmental feasibility of the project 

When appropriately handled, spent nuclear fuel disposed 

of in the expansion facilities of the repository will not 

cause adverse effects to the environment or people . 

As a conclusion it can be stated that the assessment of 

environmental impacts of the expansion of the repository 

facilities did not reveal any remarkable negative environ­

mental impacts that could not be accepted or reduced to 

an acceptable level. 

At the moment, no such methods exist that could be 

used to completely dispose of nuclear was te, and these 

methods are not to be expected in the future either. Ac­

cording to current understanding, nuclear waste would 

exist even in the case that some of the researched nuclide 

partition ing and transmutation methods would prove to 

be feasible . The requirement stipulated by nuclear energy 

legislation to permanently dispose of nuclear waste in the 

Finnish bedrock has to be solved e ither now or later, in 

one way or another. The zero option transfers this solution 

to the future. 
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a time provides sufficient protection to the environment 

and the transported substances such that the environ­

ment will not be exposed to a greater radiation dose than 

allowed. Regulations set for the so-called B(U) cask type, 

based on instructions (IAEA 2005b) by the IAEA (Interna­

tional Atomic Energy Agency), are applied to the spent 

nuclear fuel transport cask. The cask type to be used in 

the transportation must endure tests, which are used to 

ensure that the cask type is suitable for the transportation 

of spent nuclear fuel. 

For normal transports it is required that the radiation 

dose rate must not exceed 0.1 mSvjhour within one metre 

from the outer surface of a transport cask or 2 mSvjhour 

on the surface . Furthermore, the cask and the fuel within 

must endure the fatigue load on materials caused by 

normal transport vibration. The temperature of transport 

conditions is significant also for the probability of damage 

occurring to the materials . During transport, the tempera­

ture of the surrounding environment must not be too low. 

In the case of normal transport, only a very small leak flow 

to the environment is allowed. According to IAEA regula­

tions, the transport cask must withstand the following in 

normal transport: 

• 	 a jet of water for an hour 

• 	 a drop from a height of 0.3 to 1.2 metres to a non­

resilient base 

• 	 a five-fold plate load compared to the weight of 

the cask 

• 	 a penetration test , where a steel bar weighing six 

kilogrammes is dropped from a height of one me­

tre towards the side wall of the cask. 

Activity caused by the surface contamination of the cask 

(the potentially radioactive substances on the cask sur­

face) must not exceed 4 Bqjcm' or 004 Bqjcm' for some 

radionuclides. 

In exceptional situations, the transport cask for spent 

nuclear fuel must also fulfil substantially stricter require­

ments, including 

• 	 a drop to a nonresilient base at the least favourable 

angle of incidence from a height of nine metres 

• 	 a drop onto a steel bar with a diameter of 0.15 m 

from a height of one metre 

• 	 exposure for a period of 30 minutes to a fire where 

the average temperature of flames is at least 

800·e 

• 	 an immersion to a depth of 200 m for a minimum 

of an hour. 

Tests related to exceptional situations strive to cover 

all mechanical and thermal loads occurring as a conse­

quence of potential accident conditions, such as impacts 

to the cask caused by collisions and a fire in a vehicle 

transporting flammable liquids. Furthermore, it must be 

considered that in practice the item is not steadfast. In 

the drop test of nine meters the transport cask will reach 
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Access control in the repository 

The purpose of access control is to keep track of who 

are working in the repository at any given moment and 

to control access to the controlled area as well as to the 

uncontrolled area. Modern computer-based access con­

trol systems are exploited in access control. In addition to 

radiation protection related reasons , appropriate access 

control is associated with the safety of people as the facili­

ties are located deep in the bedrock. 

In normal conditions, it is forbidden to cross the 

boundary between the controlled area and uncontrolled 

area in the underground facilities . However, in emergency 

situations such as fire, moving from controlled to uncon­

trolled areas or vice versa is possible. 

Condition monitoring 

The purpose of condition monitoring is to monitor the 

condition of the repository plant and its systems during 

the operational phase. During final disposal, the condition 

of the repository is controlled by measuring the amount 

of leaking water, the rock stress and rock dislocations in 

the repository. Instrumentation systems are also used for 

gathering and processing information on the condition of 

the repository and controlling that working safety is good 

in the repository. 

Control performed by the Radiation and Nuclear Safety 

Authority 

The Radiation and Nuclear Safety Authority (STUK) con­

trols the safety of nuclear waste management, storage 

and final disposal in Finland. In order to secure appropri­

ate planning for the final disposal of spent nuclear fuel, 

the authorities have set reporting obligations for nuclear 

waste producers. 

STU K, together with other expert organisations, in­

spects all research and technical plans aimed at safe 

disposal of nuclear waste and gives feedback to the im­

plementing party. The most central document is the ra­

dioactive waste management research, development and 

design work programme published by power plants and 

Posiva every three years. 

'5.14 Social impacts 

Efforts are made to reduce social impacts by minimising 

the inherently minor impacts of the repository on water, 

recreational use and landscape . Uncertainties related to 

safety are reduced through sufficient communication. 
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16 Monitoring of the project's 
environmental impacts 

16.1 	 Monitoring ofloads and impacts during 
the operation phase ofthe repository 

On the basis of this assessment report, a proposal on the 

monitoring of environmental impacts in the Olkiluoto re­

pository has been drawn up. The objective of the monitor­

ing is to 

• 	 provide information about the project's impacts 

• 	 investigate which changes have resulted from the 

project implementation 

• 	 investigate how the results of the impact assess­

ment correspond with reality 

• 	 investigate how the measures for mitigating ad­

verse impacts have succeeded 

• 	 initiate the required measures if significant unfore­

seen adverse impacts occur. 

16,1.1 	 Monitoring ofradiation effects 

Monitoring of radiation effects is based on the measuring 

of radioactive releases and concentrations and radiation 

dose rates , Concentrations and dose rates are also as­

sessed by means of calculation, using information such 

as release and weather information as it is assumed that, 

due to the small amounts, radioactive substances cannot 

be detected in the environment . Anticipated radiation ef­

fects are so small that a special monitoring of population 

health is not deemed necessary: eventual health hazards 

could not be detected among normal morbidity rates. As 

necessary, it is possible to compare the health of people 

living in the area with people from a more remote area 

with the help of, for example, information from National 

Public Health Institute. 



• • • • • • 

16 MONITORING OF THE PROJECT'S ENVIRONMENTAL IMPACTS 

In order to receive comparative data from various di­

rections and distances, the monitoring of concentrations 

of radioactive substances and radiation dose rate begins 

already before the final disposal operations. Concentra­

tions are measured from the air, water, soil, organisms, 

agricultural products, mushrooms and berries and game. 

Weather information and other information needed in the 

assessment of impact calculations is collected, as is al­

ready done. 

In the final disposal phase, the releases of radioactive 

substances to the environment are measured. Typical 

measuring points include ventilation air and wastewater 

discharge routes. Measurements of concentrations and 

dose rates already started will be continued. 

16.1_2 	 Monitoring of other impacts 

The environmental impacts will be monitored by means of 

a monitoring programme. Presented here is a tentative list 

of topics to be included in the programme: 

• 	 radiation effects in the environment 

• 	 concentration of natural radon gas in underground 

rock facilities 

• 	 groundwater table level in the area around the rock 

facilities 

• 	 vegetation distribution in the groundwater impact 

areas 

• 	 levels of vibration caused by overburden excava­

tions in the nearby buildings 

• image of Eurajoki 


• occurrence of radiation fears 


• 	 socio-economic impacts. 

Other monitoring obligations may be imposed on, for ex­

ample, noise and dust in connection with later licensing 

processes. 

16.2 	 Monitoring after the closing of the 
repository 

Monitoring measurements carried out by Posiva will be 

finished once the plant is closed in a manner approved 

by STUK. In the closing phase, Posiva will draw up a pro­

posal of a monitoring programme for the time following 

the closing, and pays the state a lump-sum settlement. 

This money will be used by the authorities for the monitor­
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ing and control they deem necessary. However, the final 

disposal must be carried out in such a manner that it is 

safe also without follow-up monitoring. 

Central to the follow-up monitoring is to examine 

how the bedrock has returned to the state prior to the 

construction. Monitoring of bedrock conditions has been 

examined in several international projects . 

Monitoring after the closing may include mea s uring 

of radioactivity on the ground and in deep boreholes . The 

holes may also be used to monitor groundwater table lev­

els, currents, chemistry, temperature etc. On the ground, 

geophysical measurements could be used to monitor 

micro-earthquakes. Compromising the untouchability of 

the nuclear material with illegal activity would involve op­

erations that would be vis ible above ground. The act ions 

would be detected and internationally monitored from , for 

example, satellites. 



- --------- --------------------------------------------------
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Posiva Oy has submitted an application for a decision-in-principle on 
spent nuclear fuel management for the Olkiluoto 4 nuclear power plant 
unit in connection with Teollisuuden Voima Oyj's application for a 
decision-in-principle on a fourth unit in Olkiluoto. 

2.3 Construction licence 

The actual licensing procedure follows the Government's decision-in­
principle. Construction of a final disposal repository is subject to a 
construction licence granted by the Government. Prerequisites for 
granting the construction licence include that the plans concerning the 
facility be sufficient in terms of safety, that the protection of workers and 
the population's safety have been taken into account appropriately when 
planning the operations, that the location is appropriate with respect to 
the planned operations, and that environmental protection measures 
have been taken into consideration in an appropriate manner in the 
planning of operations. 

A construction licence for the final disposal repository of spent nuclear 
fuel must be applied for by the end of the year 2012. 

2.4 Operating licence 

The operation of a nuclear facility requires an operating licence issued 
by the Government. Conditions for granting such a licence include the 
appropriate attention being paid to the protection of workers, safety and 
environmental protection. A hearing procedure involving the 
municipalities concerned, authorities and the general public will also be 
arranged during the handling process of construction and operating 
licences. 

3 Summary of comments and opinions 

The following organisations were invited to comment on the EIA 
programme: 

Ministry of the Environment, Ministry of the Interior, Ministry of Social 
Affairs and Health, Ministry of Defence, Ministry of Finance, Ministry of 
Transport and Communications, Ministry of Agriculture and Forestry, 
State Provincial Office of Western Finland, Western Finland 
Environmental Permit Authority, Finnish Environment Institute, Radiation 
and Nuclear Safety Authority, Satakunta T&E Centre, South-western 
Finland T&E Centre, Satakuntaliitto Regional Council, Occupational 
Safety and Health Inspectorate of Turku and Pori, Regional Environment 
Centre of Southwest Finland, Regional Environment Centre of Uusimaa, 
Safety Technology Authority, Municipality of Eurajoki, Municipality of 
Eura, Municipality of Kiukainen, Municipality of Lappi, Municipality of 
Luvia, Municipality of Nakkila, City of Rauma, Confederation of Unions 
for Professional and Managerial Staff in Finland (AKAVA), 
Confederation of Finnish Industries EK, Finnish Energy Industries ET, 
WWF, Greenpeace, Finnish Association for Nature Conservation, Natur 
och Miljo rf, Central Union of Agricultural Producers and Forest Owners 
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1 & 2), and Olkiluoto 3, under construction, will be placed in Olkiluoto for 
final disposal. 

2. In addition to the spent nuclear fuels of currently operating nuclear 
power plants, and Olkiluoto 3, under construction, the spent nuclear 
fuels of two new nuclear power plant units, totalling a maximum of 
12,000 tU, will be placed in Olkiluoto for final disposal. . 

The zero option shall be redefined in the assessment report, because 
the starting point cannot be a situation where 9,000 tU of spent nuclear 
fuel can be placed in the final disposal repository, as suggested in the 
EIA programme. Examination of the zero option shall be based on 
Section 6 a of the Nuclear Energy Act (990/1987), stipulating that 
nuclear waste generated in Finland shall be handled, stored and 
permanently disposed of in Finland. Decisions-in-principle have been 
issued on the final disposal of spent nuclear fuel from five nuclear power 
plant units, totalling some 6,500 tu. The application for a construction 
licence for the final disposal repository is expected to be submitted in 
2012. Therefore, from the legal point of view, the location for final 
disposal has not been finally decided. The parties concerned have a 
right of appeal against the construction licence decision. In connection 
with the zero option, it would also be appropriate to assess whether the 
research underway in the ONKALO underground characterisation facility 
might reveal aspects that would prove Olkiluoto unsuitable as the 
location for a final disposal repository, and what such aspects might 
entail. 

The Ministry of the Environment deems it right and necessary that the 
EIA report will include a review of the current status of reprocessing and 
transmutation technologies and their future prospects. This will provide a 
general overview of the alternative processing methods available for 
spent fuel. 

The Ministry of the Environment pOints out that the EIA programme 
(Chapter 5.4) presents the following accumulations of spent nuclear fuel: 
from Olkiluoto 3 plant unit, around 2,500 tU, from the planned Olkiluoto 
4, around 2,500 tU, and from Loviisa 3, around 3,000 tU. The EIA report 
of Loviisa 3 presents an assessment according to which the prospective 
plant there would only generate 2,000-2,500 tU of spent nuclear fuel. 

The Ministry of the Environment suggests that the description of the 
different stages of the final disposal repository and technology should be 
presented in the report in considerably more detail than now, within the 
EIA programme. The description must clearly indicate the underground 
areas required for various options. The long-term safety concept of the 
final disposal repository shall also be presented in more detail in the 
report, paying attention to e.g. any impacts on the marine environment, 
and through that, neighbouring countries. The EIA report shall provide 
an assessment of the situations in which the construction of the 
extended final disposal repository may prove impossible (e.g. due to 
technical reasons, environmental impacts or safety reasons). 

In the opinion of the Ministry of the Environment, the information on the 
current status of the plant's environment can mainly be considered 
adequate, because the environmental status of Olkiluoto has been 
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monitored relatively closely for over 30 years. However, Olkiluoto is an 
area undergoing major changes: the commissioning of Olkiluoto 3 in 
2011 and the commissioning of the final disposal repository in 2020. If 
the decision to implement Olkiluoto 4 is made, it is anticipated that its 
construction will begin around the year 2013. The Ministry of the 
Environment emphasises that the EIA report must review the 
interrelationships of the final disposal repository, Olkiluoto 3 and the 
potential Olkiluoto 4 (incl. schedules, environmental impacts during the 
construction stages and operational use, traffic volumes and safety) in 
an illustrative manner so that a clear general view is provided of the 
status of Olkiluoto and changes thereto. Environmental impact 
assessment shall be conducted in comparison with the current status, 
clearly indicating the impacts caused by various options (e.g. the 
quantitative changes in rock waste, traffic volumes, emissions etc.) This 
principle shall apply to the assessment of both impacts during 
construction, and those durIng plant operation. 

According to the Ministry of the Environment, environmental impact 
assessment must include a review of the impacts that may change, and 
how, were final disposal needs to change and the total quantity of spent 
nuclear fuel placed in final disposal in the repository to fall below 12,000 
tU. Such a situation could come true for instance if only one new nuclear 
power plant will be constructed in Finland, or if the power plants for 
some reason generate less spent nuclear fuel than estimated. 

The Ministry of the Environment finds it vital that the assessments of the 
environmental impacts of the various options of the final disposal 
repository be presented in parallel, to facilitate the comparison of the 
options. Also, the assessment of the impacts of exceptional situations 
and emergencies, and the assessment of long-term safety shall be 
presented so as to reveal any differences between the alternatives. 

The Ministry of the Environment points out that chapter 6.2 of the EIA 
programme concerning land use planning for the project mentions that 
currently valid land use plans have not reserved areas for the particular 
purposes of final disposal operations, but that the revision of Olkiluoto 
land use plan, currently underway, will reserve areas for that purpose. 
However, chapter 9.1 states that the extension of the planned final 
disposal repository will not require the alteration of the land use plan. 
The Ministry of the Environment requires that this issue be clarified in 
the EIA report. 

The Ministry of the Environment finds the EIA programme's plan on 
organising participation to be on too small a scale. The plan restricts 
participation to selected residents only. Correspondingly, the Ministry 
finds that during the preparation of the EIA report, the party responsible 
for the project should arrange participation on a wider scale than 
planned. The EIA report must identify the results of partiCipation and the 
way they come across in environmental impact assessment, in order to 
achieve as high a degree of transparency as possible. The chOOSing of 
participants, their selection and the composition of groups must be taken 
into account in planning, and the issue must be recorded in the report. 

The Ministry of the Environment finds that, according to the schedule 
included in the EIA programme (page 18), the party responsible for the 
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project will submit its EIA report to the contact authority approximately, 
one month after the contact authority has submitted its statement on the 
EIA programme. The proposed schedule does not meet the objectives 
or comply with the spirit of EIA legislation, nor does it appear credible 
that the party responsible for the project could, within approximately one 
month, ensure that t~e contact authority's statement issued on the EIA 
programme and other comments and opinions will be taken into 
consideration in the appropriate manner. Moreover, the party 
responsible for the project suggests in chapter 7.1 of the EIA 
programme, that when assessing environmental impacts, the focus 
should be on impacts assessed and experienced as significant. 

The Ministry of the Environment points out that the party responsible for 
the project has submitted the EIA programme so that the public hearing 
has had to be scheduled for the summer season. However, one of the 
key goals of the EIA procedure is to increase citizens' access to 
information and enhance their possibilities to participate in planning and 
decision-making, and arranging a public hearing in the midst of the 
holiday season does not promote the fulfilment of these objectives. 

In sum, the Ministry of the Environment states that the EIA report shall 

Reformulate the project definition, the zero option and other 
options, 
Compare the environmental impacts of options with each other, 
Assess the project's relationship with Olkiluoto 3 and Olkiluoto 4, 
alongside their joint impacts, 
Present the assessment of the impacts of exceptional situations 
and emergencies and the assessment of long-term safety so as 
to reveal any differences between the alternatives, 
Assess the situations in which construction of the final disposal 
repository with an extension can become impossible, 
Include a more detailed description of the final disposal 
repository and technology, and the long-term safety concept, 
than those presented in the EIA programme, 
Arrange more extensive participation than planned, and pay 
attention to the impacts of participation, and selection. 

Furthermore, the Ministry of the Environment wishes to stress that when 
a statement on a potential decision-in-principle is requested, both the 
EIA report on the project and the contact authority's statement thereon, 
shall be available. 

Ministry of Social Affairs and Health 

In its statement, the Ministry of Social Affairs and Health finds that, in 
the appropriate manner, the EIA programme covers the radiation and 
nuclear safety issues related to extending the final disposal repository. 

The Ministry of Finance 

The Ministry of Finance states that the EIA procedure assesses the 
impacts of expanding the final disposal facilities from several angles, 
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and that the implementation of the procedure is a prerequisite for 
obtaining a decision-in-principle as specified in the Nuclear Energy Act. 
The EIA procedure mainly assesses the environmental impacts of 
operations conducted in the facility area, but also those of exceptional 

. situations and emergencies. In addition, the impacts of operations 
.. extending outside the area, such as transports and other traffic, both on 

the infrastructure and regional economy, are assessed. 

The Ministry finds the EIA programme comprehensive as such, and 
does not have any comments on it in principle. However, during the 
preparation of the project, the economic, social and environment-related 
impacts of the project should be assessed as thoroughly as possible. 

State Provincial Office of Western Finland 

The State Provincial Office of Western Finland handles the assessment 
of health impacts, and proposes the following additions. The impacts on 
ground waters should also include the impacts of the project on 
household water supply, the private household wells located in the area 
of impact, and the quality of water in them. Household water quality 
req uirements are listed in the Decrees of the Ministry of Social Affairs 
and Health, 461/2000 and 401/2001. In connection with assessing the 
impacts on surface waters, a survey should also be carried out as to 
whether there are public beaches in the impact area. 

According to the statement by the State Provincial Office, attention must 
be paid to presenting the location of the nearest localities that can be 
disturbed on maps, such as residences and holiday residences. 

The Radiation and Nuclear Safety Authority (STUK) 

In its statement, the STUK finds that, in the appropriate manner, the 
assessment programme covers radiation and nuclear safety issues 
related to the extension to the final disposal repository, and is suited to 
its purpose as regards aspects under STUK's authority. 

However, on the subject of the so-called zero option presented in the 
EIA programme, STUK points out that the review concerning 
alternatives must pay attention to nuclear energy legislation and 
solutions reached thereunder. Nuclear waste management shall be 
carried out in a manner based on these. Storage of spent nuclear fuel in 
water basins does not qualify as such an option for nuclear waste 
management. 

Due to the prolonged implementation period of the project, STUK 
considers it reasonable that the EIA report include a review of the 
current state and future prospects with respect to reprocessing and 
nuclide transmutation technologies. STUK also states that there is no 
alternative in the short term. 

It also emphasises that the issues of final disposal depth and space 
construction are still at the specifying analysis stage. Therefore, it would 
not be topical to adhere to a specific planned alternative. 
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Satakunta T&E Centre 

The Satakunta T&E Centre has no comments to make on the EIA 
report. 

Satakuntaliitto Regional Council 

Satakuntaliitto Regional Council states that the regional plan 5 of the 
province of Satakunta has been taken into account in the EIA 
programme in the appropriate manner, and that the provincial land use 
plan is being prepared. On the basis of the confirmed regional plan, and 
the provincial land use plan under preparation, Satakuntaliitto Regional 
Council has no comments on the EIA programme. 

Occupational Safety and Health Inspectorate of Turku and Pori 

The Occupational Safety and Health Inspectorate of Turku and Pori has 
no comments on the EIA programme. 

Southeast Finland Regional Environment Centre 

The Southeast Finland Regional Environment Centre refers to its earlier 
statement (18.9.2007, LOS-2007-J-79-53) and finds the proposed 
project definition and the description of the zero option and the current 
status problematic, stating that they should be revised to comply with 
the actual current status. The option in accordance with the programme, 
whereby the zero option is one planned for future implementation, 
whose impacts are not clear and cannot be established, and which the 
general public or authorities have no prerequisites to assess in concrete 
terms, cannot be the zero option as referred to in the EIA Act. The 
options remaining "in between" the current status and the extremely 
large-scale options of the project, resulting in cumulative impacts, shall 
not be ignored in the project which is now under assessment. Instead, 
these form a continuum which must be revealed in the EIA report. The 
options reviewed shall be defined so that options regarding the project 
remaining unimplemented form the current status alongside such 
options, already analysed, for whose implementation a permit as 
referred to in the EIA Act, or a decision comparable with a permit, have 
been granted. 

In the opinion of the Southeast Finland Regional Environment Centre, 
the EIA report shall examine the following scenarios: 

The current status, whereby intermediate storage of spent 
nuclear fuel continues in the nuclear power plants, 
Spent nuclear fuels, totalling up to 6,500 uranium tonnes, 
generated by the currently operating nuclear power plants 
(Olkiluoto 1 & 2 and Loviisa 1 & 2), and Olkiluoto 3, under 
construction, will be placed in Olkiluoto for final disposal. 

• 	 Spent nuclear fuels, totalling up to 9,000 uranium tonnes, 
generated by the currently operating nuclear power plants, 
Olkiluoto 3, under construction, and one new nuclear power 
plant, will be placed in Olkiluoto for final disposal. 
In addition to the spent nuclear fuels of currently operating 
nuclear power plants, and Olkiluoto 3, under construction, the 
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spent nuclear fuels of two new nuclear power plant units, 
totalling a maximum of 12,000 uranium tonnes, will be placed in 
Olkiluoto for final disposal. 

The application for a construction licence for the final disposal facility is 
expected to be submitted in 2012. Therefore, from the legal point of 
view, the location for final disposal has not been finally decided. The 
parties concerned have the right to appeal against the construction 
licence decision. In connection with the zero option, it would also be 
appropriate to assess whether the research underway in the ONKALO 
underground characterisation facility can reveal aspects that would 
prove Olkiluoto unsuitable as the location for a final disposal repository, 
and what such aspects might entail. 

The Southeast Finland Regional Environment Centre finds it highly 
necessary that the EIA report should include a review of the current 
status and future prospects with respect to reprocessing and nuclide 
transmutation technologies. Because the extension to the final disposal 
facility would be implemented after a long period of time, it is 
theoretically possible that reprocessing would, in future, develop into a 
realistic alternative for final disposal. 

The Southeast Finland Regional Environment Centre finds the 
description of the final disposal repository and technology, presented in 
the EIA programme, quite brief, and that it also contains references to 
several other sources. The final disposal repository must be described in 
more detail in the EIA report, and in connection with factors creating 
insecurity, estimates should also be given on the conditions in which the 
extension to the final disposal facility cannot be implemented, 
considering the technical aspects, environmental impacts or safety 
concerns. 

The Southeast Finland Regional Environment Centre states that the EIA 
programme mainly describes the current status of the environment to a 
sufficient extent. However, the birdlife report dating back to 1997 is quite 
old. Moreover, the Environment Centre points out that the butterfly 
species Clouded Apollo (Pamassius mnemosyne) is listed in Annexes II 
and IV of the nature directives, and the EIA programme does not 
mention whether the appearance of the Clouded Apollo has been 
surveyed in the area of Liiklankari as well. 

As concerns the impacts and their determination, the Environment 
Centre states the following. Sufficiently intensive participation in the EIA 
procedure by expert authorities and citizens would ensure the 
recognition of significant environmental impacts during the assessment. 
On the basis of the programme, the definitions of the area under 
assessment cannot yet be commented on, because according to the 
programme, such an assessment is often based on existing reports, 
which have not been handled in the programme. As concerns traffic and 
transport, environmental impacts shall also be assessed in emergencies 
and exceptional situations. Scenic impacts may also occur as a 
consequence of the dumping of excavated rock, if the extracted soil 
cannot be utilised in phase with the excavation. The Environment Centre 
will comment on the Natura pre-assessment and its sufficiency as soon 
as the assessment is completed. The assessment shall present both 
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qualitative and quantitative impacts caused by various alternatives, 
including the impacts of emergencies and exceptional situations and 
those of long-term safety, in a form that allows the comparison of 
various options. 

The Environment Centre points out that Chapter 9.5 could mention, for. 
reasons of consistency, that at present, the permit authority for permits 
under environmental and water legislation is the Western Finland 
Environmental Permit Authority. 

The Environment Centre proposes that the arrangement of participation 
be revised, stating that one of the key goals of the EIA procedure is to 
increase citizens' access to information and enhance their possibilities 
to participate in planning and decision-making. The public hearing on 
the EIA programme during the summer holiday season will not promote 
the achievement of the related targets. The Environment Centre would 
emphasise the importance of arranging the public hearing for the EIA 
report at a time when citizens have a genuine opportunity to familiarise 
themselves with the report and assess it from their own perspective. 

As a whole, the EIA programme is a clear and well-outlined report, but 
the EIA report must pay more attention to the clarity and quality of 
pictures, drawings and maps. 

In the Environment Centre's view, the proposed schedule seems too 
tight to allow the preparation of reports and the EIA report, considering 
any needs for further clarification that may arise. During the 
assessment, contacts should be maintained with expert authorities 
participating in the EIA procedure. 

Uusimaa Regional Environment Centre 

The Uusimaa Regional Environment Centre states that, for the time 
being, as a whole this project remains in the planning stage, the impacts 
of which extend far into the future, and whose construction is estimated 
to begin in 2013, when the EIA procedure, implemented in 1998-1999, 
will be almost 15 years old. Also, the need for an extension, appearing 
at the preliminary planning stage of the facility, is considerable, 
comprising an extension of 25-45%. 

In the Environment Centre's view, the EIA procedure shall examine the 
environmental impacts of the planned 12,000 tU final disposal repository 
and those of spent nuclear fuel transports as a whole, not only the 
impacts of the extension. As an alternative, a situation whereby a 
maximum of 6,500 tU would be placed in the final repository at Olkiluoto, 
might be considered. In such a case, too, the assessment of transport 
impacts should be included. The zero option is the current situation, in 
which the facility does not exist for the time being. 

The Environment Centre proposes that the environmental impact 
assessment utilise the latest information available, including the results 
of research conducted in ONKALO. The Environment Centre also 
enquires whether it is possible that research conducted in ONKALO 
might reveal facts that would prove Olkiluoto unsuitable as a final 
disposal location for nuclear fuel. 
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According to the Environment Centre, it would be important to examine 
the possibilities of spent nuclear fuel reprocessing in order to provide a 
general view. In future, it may well be realistic for reprocessing to 
provide a realistic alternative for final disposal. 

According to the Environment Centre, the composition and frequency of 
meetings of the monitoring group set up to monitor the progress of the 
EIA procedure should be revised, because the project in question is 
significant on the national and international scale. Representatives of 
national bodies should be invited to attend, alongside representatives of 
the potential impact area (transports of spent nuclear fuel). Moreover, 
the Environment Centre proposes that in future, public hearings be 
arranged outside the holiday season. 

The Environment Centre points out that the estimated quantity of spent 
nuclear fuel from the Olkiluoto and Loviisa power plants currently in 
operation totals some 4,000 tU, and from Olkiluoto 3, under 
construction, some 2,500 tu. The estimated quantity of spent nuclear 
fuel from the planned seventh unit is around 3,000 tU, despite the lower 
estimates (2,000-2,500 tU) given in the reports of Olkiluoto 4 and 
Loviisa 3. 

In the Environment Centre's view, the EIA procedure must anticipate the 
environmental risks related to various transport forms of spent nuclear 
fuel. For instance. should a traffic accident occur, the quantity of 
radioactive waste generated may be substantial, which would 
necessitate the advance planning of waste management and waste 
management responsibilities in such situations. 

The Environment Centre proposes that during the EIA procedure of the 
final disposal repository for spent nuclear fuel, the following measures 
should be taken: 

Assess the aggregate environmental impacts of the planned final 
disposal repository and transports of spent nuclear fuel 
Revise the composition and meeting frequency of the monitoring 
group 
Assess the environmental risks of various transport forms of 
spent nuclear fuel, and prepare a contingency plan, including 
specified responsibilities, to prepare for environmental risks due 
to traffic and transport accidents. 

Safety Technology Authority 

The Safety Technology Authority (l-UKES) states in its comment that, on 
the basis of documentation, the final disposal repository does not 
involve chemicals whose monitoring TUKES would be responsible for. 
Tukes therefore has no comments to make on the project. 

Municipality of Eurajoki 

The Municipality of Eurajoki states that the EIA procedure mainly 
assesses the environmental impacts of operations within the plant area, 
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and those of spent fuel transports. Activities extending outside the plant 
area include spent fuel transports, and other traffic. 

The Municipality of Eurajoki finds in its statement that it has no 
comments to make on in the EIA programme. 

The Municipality of Eura proposes in its statement that the impact 
assessment examination area should be broadened. Operational, 
technical and economic impacts should be assessed in an area 
expanding beyond the Municipality of Eurajoki. Impacts on regional 
economy and image should be analysed within the entire Rauma region 
at a minimum, while impacts on people should be assessed in the 
Rauma region or regions of all neighbouring municipalities, and the 
assessment should comply with instructions issued by Stakes (National 
Research and Development Centre for Welfare and Health). 

Furthermore, the municipality pOints out that inhabitants should have the 
possibility to access sufficient information about the project, and to 
influence the pleasantness of their living environment and its 
attractiveness. The project must include a plan to remedy and 
compensate for any disadvantages. 

The municipality proposes that any assessment targeted at people 
should be brought more up-to-date, and the impact assessment should 
focus on the final disposal of 12,000 tU. 

The Municipality of Lappi comments that enhanced attention should be 
paid to the environmental safety of final disposal as the quantity of 
uranium placed increases to 12,000 tonnes, and the area of 
underground facilities to 240 hectares. 

The Municipality of Luvia states that the structure of the EIA programme 
mainly complies with the law issued on the EIA procedure. The 
programme sets forth key potential environmental impacts for 
assessment. 

The municipality proposes that traffic impact assessment should be 
completed so that highway 8 in the municipality of Luvia would be 
included in the project's sphere of impact, and the aggregate impacts of 
traffic related to the entire Olkiluoto power plant area are presented in 
the EIA report. 

The municipality suggests that measures that concern securing the 
long-term safety of spent fuel, and their impacts during the use of the 
entire facility, should be presented in the EIA report in as well-justified a 
manner as possible. 
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