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Preliminary Modelling of the 2010 MAM Survey Data 

ABSTRACT 

Posiva Oy prepares for disposal of spent nuclear fuel into bedrock focusing in 
Olkiluoto, Eurajoki. This is in accordance of the Decision-in-Principle of the State 
Council in 2000, and ratification by the Parliament in 2001. The ONKALO 
underground characterization premises have been constructed since 2004. 

Posiva Oy is aiming for submitting the construction licence application in 2012. To 
support the compilation of the safety case and repository and ONKALO underground 
characterisation facility design and construction, a series of Olkiluoto Site Descriptive 
Model including six parts: the surface system geology, rock mechanics, hydrogeology 
and hydrogeochemistry and migration, have been compiled. To support the next update 
of the Olkiluoto Site Description and especially, the geological and hydrogeological 
sub-models, the preliminary modelling of the recent mise-à-la-masse (MAM) surveys 
has been carried out.  

This report discusses the mise-à-la-masse (MAM) surveys carried out in the Olkiluoto 
area in 2010 and aims to find out the continuation of some electrically conductive zones 
intersected by drillholes OL-KR49 – OL-KR53 in the eastern part of the Olkiluoto 
island. 

Several electrically conductive zones were modelled from the examined data, many of 
them coincide with the brittle deformation zones presented in the geological model, but 
also indications of some so far unknown zones were detected. 

The complexity and the extent of the group of zones including the hydraulically 
conductive zones HZ19A, HZ19B and HZ19C (Vaittinen et al. 2009) emerged from the 
data during this work. Modelling of this group in detail needs more information from 
both geological and hydrogeological investigations. 

Keywords: Bedrock characterization, drillhole logging, Mise-à-la-masse. 
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Vuoden 2010 latauspotentiaalimittausten alustava mallinnus 

TIIVISTELMÄ 

Posiva Oy valmistautuu käytetyn ydinpolttoaineen loppusijoitukseen kallioperässä 
Eurajoen Olkiluodossa. Tämä on 1999 jätetyn hakemuksen, valtioneuvoston periaate-
päätöksen 2000, ja eduskunnan hyväksynnän 2001 mukaista. Maanalaisen kallion 
tutkimustilan, ONKALOn rakentaminen aloitettiin 2004. Rakennustyöhön on sisältynyt 
ajotunnelin louhinta nykyiseen n. 320 m syvyyteen sekä kolmen pystykuilun nousun-
poraus. 

Posiva Oy:llä on tarkoitus jättää rakennuslupahakemus vuonna 2012. Turvallisuus-
todisteiden sekä loppusijoitustilojen ja ONKALOn maanalaisten karakterisointitilojen 
suunnittelun ja rakentamisen tukemiseksi on koottu kuusiosainen sarja Olkiluodon 
tutkimusalueen deskriptiivisiä malleja, sisältäen: geologian, kalliomekaniikan, hydro-
geologian, hydrogeokemian ja kulkeutuman. Viimeisimmät Mise-à-la-masse (MAM) 
mittaukset suoritettiin Olkiluodon tutkimusalueen deskriptiivisen mallin, ja erityisesti 
geologisen ja hydrogeologisen osamallin, seuraavan päivityksen tueksi. 

Tämä raportti käsittelee Olkiluodon alueella vuonna 2010 suoritettuja latauspotentiaali-
mittauksia (MAM) tavoitteenaan kairanreikien OL-KR49 – OL-KR53 lävistämien 
sähköisten johteiden jatkuvuuksien selvittäminen Olkiluodon saaren itäosassa. 

Tarkastellusta datasta mallinnettiin useita sähköisesti johtavia vyöhykkeitä, joista monet 
yhtyvät tunnettujen hauraiden vyöhykkeiden kanssa, mutta indikaatioita löytyi myös 
muutamasta vielä tuntemattomasta vyöhykkeestä. 

Vettä johtavat vyöhykkeet HZ19A, HZ19B ja HZ19C sisältävän vyöhykeryhmän 
monimutkaisuus ja laajuus nousivat esiin datasta työn aikana. Tämän ryhmän 
yksityiskohtainen mallinnus tarvitsee lisätietoa sekä geologisista että hydrogeologisista 
tutkimuksista. 

Avainsanat: Kalliotutkimus, reikämittaus, latauspotentiaali. 
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PREFACE 

This report presents the preliminary modelling results of the Mise-à-la-masse (MAM) 
survey data measured during 2010 in the eastern part of the Olkiluoto site area. 

Work is part of Posiva Oy’s programme for spent nuclear fuel disposal. This study has 
been carried out by Pöyry Finland Oy and is based on contract for Posiva Oy. The 
contact person on Posiva Oy’s side was Mari Lahti. 
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1 INTRODUCTION 

Posiva Oy carries out the final disposal of spent nuclear fuel in Finland. In 2001 
Olkiluoto was selected for the site of final disposal. Excavation of ONKALO 
underground investigation premises commenced in 2004. 

The task of the 2010 Mise-à-la-masse survey (Tarvainen 2010) was to yield new 
information of the quite poorly known bedrock in the eastern part of the Olkiluoto 
island. The results of this survey will be used in updating of both hydrogeological and 
geological models. During these updating modelling works the models presented in this 
report must be checked and possible changes carried out. 

The modelling of the 2010 survey data followed the same method as described in the 
Posiva Workinh Report 2010-08 (Ahokas & Paananen 2010) but now only some 
preliminary models were created of the measured data. Due to the limited time reserved 
for the work no mathematical model calculations were used in the modelling. The 
created models were not compared with the geological drillhole data. This will be done 
during the update of the geological model later. Some comparing between the MAM 
models and the models of different brittle deformation zones (in the geological model 
V. 2.0 by Aaltonen et al. 2010) and the hydrogeological models (Vaittinen et al. 2009) 
as well as the earlier MAM models (Ahokas & Paananen 2010) and the seismic HIRE 
reflecting images (Kukkonen et al. 2010) were carried out. 

The planning of the survey was carried out in co-operation between geologists, 
hydrogeologists and geophysicists from Posiva Oy, Pöyry Finland Oy and Geological 
Survey of Finland. Possible intersections of some known brittle deformation zones (e.g. 
OL-BFZ146, Liikla shear zone) and hydraulically conductive zones were selected for 
the earthings. 
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2 MISE-À-LA-MASSE METHOD 

The Mise-à-la-masse technique is an electrical resistivity method that has been 
conventionally used in ore prospecting for delineating electrically conductive 
subsurface ore bodies.  In this application, a current electrode is placed in the 
conductive body at a surface exposure, in a drillhole or in a tunnel, with a second 
current electrode in the ground at effective infinity (in practice at the distance of 2 – 3 
km at minimum, depends on the dimensions of the body). Electrical potential is 
measured between a moving and a fixed electrode (pole-pole configuration) or by a 
moving potential dipole (pole-dipole configuration). 

Equipotential surfaces caused by a point current source are spherical in the case of a 
homogeneous medium (Figure 2-1). A grounded conductive body, surrounded by a 
resistive medium, deforms the potential field, resulting in equipotential surfaces 
subparallel to the conductor (Figure 2-2).  

In the case of an ideal conductor, equipotential conditions prevail within the conductive 
body. Accordingly, the conductor is detected as a potential maximum with a potential 
flat at any location (Figure 2-3). It has been noted, however, that in practice the 
equipotential conditions are attained already with the resistivity contrast of c. 100 (e.g. 
Eloranta 1984). 

 
 

Figure 2-1. Equipotential lines caused by a point current source in homogeneous half-
space.



8 

 

 
 
Figure 2-2. Equipotential lines caused by a point current source in a conductive body 
embedded in resistive surroundings. 

 

 
 
Figure 2-3. Hypothetical potential distribution along a survey line related to a 
grounded conductor. The conductor is observed as a flat potential maximum. Arrow 
shows the location of the conductor. 

Although the Mise-à-la-masse method has been applied mostly in studying orebodies, it 
has proved to be a potential method also in different kinds of environmental 
investigations. In these applications, the conductors may be significantly weaker than 
typical orebodies, resulting in complexity in the interpretation. 
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3 MISE-À-LA-MASSE SURVEY 2010 

The 2010 Mise-à-la-masse survey was carried by a total of 45 earthings placed in 
drillholes OL-KR49 – OL-KR53 and measuring both in nine drillholes, OL-KR11, OL-
KR40, OL-KR44, OL-KR45, OL-KR49, OL-KR50, OL-KR51, OL-KR52 and OL-
KR53 and on the ground surface (Tarvainen 2010). 

The earthing locations were selected in co-operation with geologists, hydrogeologists 
and geophysicists. The most interesting zones or conductors were chosen for the survey. 

In some cases the earthing depth used in the measurements differ from the planned 
depth some metres because in the measurements as good galvanic connection as 
possible between the earthing rod and the bedrock was searched and selected near the 
planned earthing depth. 

The deepest part of drillhole OL-KR49 was not open and therefore no surveying was 
able to carry out there. 

 
3.1 Earthings 

The earthings planned for each used drillhole are presented in Tables 3.1 – 3.5 together 
with some geological, hydrogeological and geophysical information from the drillings. 

From drillholes OL-KR51 – OL-KR53 only some preliminary geophysical information 
and from drillhole OL-KR53 only very preliminary geological and hydrogeological 
information was available when the survey plan was made. 

Figures 3-1 and 3-2 show the locations of all used earthings. 
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Table 3.1. Earthings used in drillhole OL-KR49 (x = moderate conductivity or seismic 
P-wave velocity, X = high conductivity or low seismic P-wave velocity, Tmax = 
maximum hydraulic transmissivity and Note = geological mapping information). 

 
 

 

Table 3-2. Earthings used in drillhole OL-KR50. 
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Table 3-3. Earthings used in drillhole OL-KR51. 

 

Table 3-4. Earthings used in drillhole OL-KR52. 

 

Table 3-5. Earthings used in drillhole OL-KR53. 
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Figure 3-1. The location map of the used earthings. Yellow circles show the ground 
surface projections of the earthings. 

 

 
 
Figure 3-2. The location of the used earthings (red dots) in 3D view. 
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3.2 Surveyed drillholes and ground surface areas 

Drillhole measurements were carried out in drillholes OL-KR11, OL-KR40, OL-KR44, 
OL-KR45, OL-KR49, OL-KR50, OL-KR51, OL-KR52 and OL-KR53 as presented in 
Tables 3-6 – 3-10. 

Ground surface measurements were carried out in four different areas with different 
earthings. The locations of the ground surface areas measured by different earthings are 
presented in Figures 3-3 – 3-6. 

Table 3-6. Drillholes and areas surveyed by the earthings in drillhole OL-KR49 (the 
used earthings are marked by bold crosses). 

 
 
 
Table 3-7. Drillholes and areas surveyed by the earthings in drillhole OL-KR50 (the 
used earthings are marked by bold crosses). 
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Table 3-8. Drillholes and areas surveyed by the earthings in drillhole OL-KR51 (the 
used earthings are marked by bold crosses). 

 
 
 
Table 3-9. Drillholes and areas surveyed by the earthings in drillhole OL-KR52 (the 
used earthings are marked by bold crosses). 

 
 
 
Table 3-10. Drillholes and areas surveyed by the earthings in drillhole OL-KR53 (the 
used earthings are marked by bold crosses). 
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Figure 3-3. The location of the ground surface survey area, Area 1, (green outlines) 
measured by the earthings in drillholes OL-KR49 and OL-KR50. Yellow dots show the 
ground surface projections of the used earthings. 

 

 
 

Figure 3-4. The location of the ground surface survey area, Area 2, (blue outlines) 
measured by the earthings in drillholes OL-KR49, OL-KR50, OL-KR51 and OL-KR52. 
Yellow dots show the ground surface projections of the used earthings. 
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Figure 3-5. The location of the ground surface survey area, Area 3, (red outlines) 
measured by the earthings in drillhole OL-KR52. Yellow dots show the ground surface 
projections of the used earthings. 

 
 

Figure 3-6. The location of the ground surface survey area, Area 4, (yellow outlines) 
measured by the earthings in drillhole OL-KR53. Yellow dots show the ground surface 
projections of the used earthings. 
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3.3 Survey results 

The quality of the survey data was mostly reasonable in spite of the disturbing electric 
fields due to the power lines and quite long distance between the remote current 
electrode and the survey area causing quite weak potential anomalies. The survey 
results are in detail presented in the report by the contractor, Suomen Malmi Oy 
(Tarvainen 2010). 

During the survey it was noticed that the earthings in drillhole OL-KR50 at the depths 
of 385 m and 391 m showed almost equal potential anomalies on the ground surface and 
in the drillholes and therefore the earthing at 385 m was dropped out of the survey 
program. 

The eastern end of the ground surface Area 2 was not totally measured by the earthings 
in drillholes OL-KR51 and OL-KR52 to save some time in the field. The most 
informative area from those earthings was mostly covered already by surveying in the 
western part of the planned area. 
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4 ABOUT THE MODELLING METHOD AND UNCERTAINTY 

4.1 Visualization of the data 

Because the survey data can not directly show the connections from the earthing to the 
survey station (potential field maximum or minimum not at the connection point), it was 
necessary to examine the data in detail e.g. by drawing curves of the potential field data 
along the measured drillholes or ground surface lines. 

The visualization of the data can give only some very limited information of the extent 
of different conductors. 

Figure 4-1 shows an example of the ground surface data and one conductor modelled 
from the data by detailed examination. 

 
 
Figure 4-1. The measured potential field distribution on the ground surface by the 
earthing in drillhole OL-KR50 at the depth of 391 m and the modelled outcrop of the 
conductor (violet circles). 

From the potential field image in Figure 4-1 it is very difficult to detect the outcrop of 
the conductor. 

 

4.2 Modelling method 

The modelling of the 2010 MAM data was carried out by the same way as described in 
the report by Ahokas and Paananen (2010). Due to the limited time reserved for the 
modelling no calculated modelling was used to confirm the modelling results. This can 
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be carried out when the final modelling will be done using geological information at the 
same time. 

As an example of the used modelling procedure Figure 4-2 shows the potential field 
anomaly on the ground surface caused by one surveyed conductor. The location of the 
outcrop of the examined conductor can be detected from the measured potential field 
curve among many other anomalies by very detailed examination work. 

 
 
Figure 4-2. The MAM potential (yellow curve) measured on profile 1525400E by the 
earthing in drillhole OL-KR4 at the depth of 314 m and the conductive zone (brown) 
modelled from the data from the measurements by this earthing. Figure 4-33 in the 
report by Ahokas and Paananen 2010. 
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4.3 About the uncertainty of the modelling and complexity of the data 

The modelling results presented in this report are only preliminary results and when 
creating geological or hydrogeological model these models should be examined closer 
together with all available geological, hydrogeological and geophysical data. 

The modelling system used in this modelling work involves some difficulties in such 
complicated cases where conductors create a net or there exist several parallel 
conductors close to each other. 

Figure 4-3 shows an example of the difficulties to specify the correct connection point 
in very complicated cases. In the data there are several possible connection points (red 
arrows in the figure) to select as the continuation of the conductor from the used 
earthing. 

In complicated cases the information from several different earthings was used at the 
same time to help the modelling. In some cases this was not possible due to very limited 
amount of measurements and in such cases re-modelling of the conductors should be 
carried out at the same time with the geological modelling when more data will be 
available. 

 

 
 
Figure 4-3. The MAM potential field (pink curve) measured in drillhole OL-KR40 by 
the earthing in drillhole OL-KR52 at the depth of 406 m. The red arrows show the 
locations of the possible connections to drillhole OL-KR40 from the used earthing. 
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During the modelling it was also noticed that the geological and hydrogeological 
models fit sometimes only partly to the geophysical models. For instance the geological 
and hydrogeological models belonging to the deformation zone earlier known as zone 
R19 (OL-BFZ056 in the geological model V. 2.0 by Aaltonen et al. 2010 and HZ19C in 
the hydrological model by Vaittinen et al. 2009) seem to coincide in their upper parts as 
well as the electrically conductive zone MAM-2009_zone_6. Towards east these 
models diverge but in drillhole OL-KR50 the brittle zone and MAM-2009_zone_6 
coincide again. According to the MAM modelling there are (at least) three different 
conductors coinciding partly with the brittle deformation zone or the hydraulically 
conductive zone (Figure 4-4). This may mean that the zone R19 is very thick, about 200 
m, including several sub-zones of which some are brittle zones, some are hydraulically 
conductive and some are electrically conductive. 

The seismic HIRE data (Kukkonen et al. 2010) shows also an idea of a very thick zone 
including several sub-zones acting as reflectors (Figure 4-5). 

 

 
 
Figure 4-4. Compatibility of the conductors modelled from the 2010 survey data 
(violet), earlier modelled MAM2009_zone_6 (brown) in the report by Ahokas and 
Paananen 2010, brittle deformation zone OL-BFZ056 (green)in the geological model 
Version 2.0 by Aaltonen et al. 2010 and hydraulically conductive zone HZ19C (blue) in 
the hydrological model by Vaittinen et al. 2009. 
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Figure 4-5. Compatibility of the models presented in Figure 4-4 and the seismic HIRE 
reflection image (Kukkonen et al. 2010). 

 

4.4 About the multiplicity of information of the potential field data 

Especially the ground surface data includes a great amount of information on different 
features with or without a connection to the used earthing. In this work some tests were 
carried out of the ground surface data to find out what other information than the 
continuation of a conductor examined by an earthing can be included in the data. 
Therefore all, even weak, anomalies of the data from some earthings were picked up 
along profiles both in W-E direction and S-N direction and plotted on a map. 

The data picked up this way includes some noisy values or anomalies caused by cultural 
sources (power lines, telephone lines, buildings, etc.) but among the anomalies some 
zones or areas were detected representing conductors, possible faults or fractured zones 
or some other zones with possible connections to geological units. 

Figure 4-6 shows an example of the data picked up as described above and some 
features of conductors or other zones detected in the data. 
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Figure 4-6. Anomalous potential field locations picked up from the ground surface data 
measured by the earthing in drillhole OL-KR49 at the depth of 83 m and some zones 
detected in the data. W-E = anomalous stations detected from the profiles in W-E 
direction, S-N = anomalous stations detected from the profiles in S-N direction, Cond1 
= anomalous stations presenting the continuation from the earthing to the ground 
surface, D4 = anomalous stations following the D4 ductile deformation direction and 
Fault1 = possible fault detected in the data. 

 

These zones are difficult to detect straight from the potential field map without a 
detailed examination of the field values (Figure 4-7). 

The S-N trending zone marked by black line in Figure 4-7 in the western part of the 
measured area may be a fault or fractured zone (narrow and quite straight line diverging 
from the typical direction of the conductive zones in the area), the zones with yellow 
and brown outlines may be fractured zones or some other zones linked to ductile 
deformation (D4). The violet circles show the location of the examined conductor on the 
ground surface. 
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Figure 4-7. Potential field map and the conductive features detected on the ground 
surface by the earthing in drillhole OL-KR49 at the depth of 83 m. Violet circles show 
the location of the examined conductor on the ground surface, yellow and brown 
outlines show the zones possibly following the D4 ductile deformation direction and 
black line is a possible fault detected in the data. 



26 

 



27 

5 PRELIMINARY MODELLING RESULTS 

The preliminary modelled conductors from each earthing were examined together to see 
which conductors may belong to the same conductive zone. The created zones were 
then briefly compared with some earlier information from the same location (Mise-à-la-
masse models from the earlier surveys, deformation zone models, hydrogeological 
models). In some cases the modelled conductive zones were also compared with the 
data from the seismic HIRE survey. 

In addition to 15 modelled zones also some single conductors were detected with quite 
limited extent. Among the zones there are also some single conductors, detected only by 
one earthing, but because they have connections to some known geological, 
hydrogeological or geophysical zones, they are presented as zones in this work. 

From some earthings it was not possible to find out reasonable connections to the other 
drillholes or to the ground surface and therefore no models were created of these kind of 
conductors. 

Several different zones were also detected from the ground surface data. It was possible 
to connect some of these zones to the zones modelled from the drillhole data but some 
ground surface features were clearly due to conductors outside the conductors examined 
by the earthings (passive conductors). These passive conductors may present vertical 
fractured zones or faults. Some of them seem to follow the direction of the ductile 
deformation but the cause is still unknown and needs more examination. 

In this preliminary modelling work the data from the drillhole survey was mainly used 
in creating the models. The ground surface data was used only for some conductive 
zones. Modelling of the ground surface data should be carried out when creating the 
final models for geological and hydrogeological purposes. 

It must be also remembered that the modelling results presented here are only 
preliminary results showing only possibilities for the extent and continuation of 
different conductive zones. When creating a geological or hydrogeological model these 
MAM-models should be examined in more detail and possibly some modifications 
would be needed. 

During the modelling of the 2010 data some modifications were also done to four 
conductors modelled earlier (Ahokas & Paananen 2010): 1) earthing in OL-KR4 at the 
depth of 80 m, 2) earthing in OL-KR4 at the depth of 116 m, 3) earthing in OL-KR4 at 
the depth of 314 m and 4) earthing in OL-KR11 at the depth of 278 m. The 
modifications are based both on the earlier and the new data. 

 

5.1 MAM-2010_zone_1 

MAM-2010_zone_1 is possibly a quite vertical zone in the south-eastern part of the 
Olkiluoto island. This zone can be detected by several earthings in drillholes OL-KR49 
and OL-KR50 and the zone seems to continue to drillhole OL-KR53 (Table 5-1 and 
Figure 5-1). 
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Due to the vertical dip of the zone it is very difficult to say for sure the correct 
connection point in drillhole OL-KR53. It is possible that this zone consists of several 
conductors close to each other and therefore it can be detected in several places in this 
drillhole. 

On the ground surface there is a conductive feature just above this MAM-2010_zone_1. 
The same ground surface feature was detected also by the earthings in drillhole OL-
KR53 (Figure 5-2). 

Table 5-1. The detected electrical connections belonging to MAM-2010_zone_1. The 
modelled connections are marked by crosses and the circles show the earthing 
locations. 
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Figure 5-1. The modelled conductive zone MAM-2010_zone_1 (brown). View from 
above. 

 
 
Figure 5-2. The conductive features detected on the ground surface and coinciding with 
MAM-2010_zone_1 (brown outline and violet line). The potential field distributions in 
this figure are from the earthing in drillhole OL-KR49 at the depth of 83m and the 
earthing in drillhole OL-KR53 at the depth of 62 m. 
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5.2 MAM-2010_zone_2 

From the earthings in drillhole OL-KR49 at the depth of 83 m and OL-KR50 at the 
depth of 85 m a possible gently dipping conductive zone was detected (Table 5-2 and 
Figure 5-3). 

On the ground surface this conductor may be the same as the detected conductive zone 
presented in Figure 5-4. The ground surface connections need closer examination and 
therefore they were not included in the model in this preliminary work. 

Table 5-2. The detected electrical connections belonging to MAM-2010_zone_2. The 
modelled connections are marked by crosses and the circles show the earthing 
locations. 

 
 

The modelled conductors do not coincide perfectly but may belong to the same 
conductive zone. 
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Figure 5-3. The modelled conductive zone MAM-2010_zone_2 (brown). View to the 
west. 

 
 
Figure 5-4. The potential field distribution measured by by the earthing in drillhole OL-
KR49 at the depth of 83 m and the conductive zone (violet circles) detected on the 
ground surface by the earthings in drillhole OL-KR49 at the depth of 83 m and the 
earthings in drillhole OL-KR50 at the depth of 85 m. The orange dots show the ground 
surface projections of the earthing locations. 
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Due to quite limited amount of data measured from drillholes the modelling of this zone 
is quite uncertain. 

 

5.3 MAM-2010_zone_3 

The conductive zone MAM-2010_zone_3 (Table 5-3) is based on the data from only 
one earthing (drillhole OL-KR49, depth 299 m) but because it seems to be parallel to 
the brittle zone OL-BFZ146 (in the geological model V. 2.0 by Aaltonen et al. 2010) 
and may be a part of a thick zone around this brittle zone or a branch of it, it was 
modelled as a zone (Figure 5-5). 

Table 5-3. The detected electrical connections belonging to MAM-2010_zone_3. The 
modelled connections are marked by crosses and the circles show the earthing 
locations. 

 
 

 
 
Figure 5-5. The modelled conductive zone MAM-2010_zone_3 (brown) and brittle zone 
OL-BFZ146 (green). View to the west. 
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5.4 MAM-2010_zone_4 

The conductors modelled from six different earthings coincide with the known brittle 
deformation zone OL-BFZ146 (in the geological model V. 2.0 by Aaltonen et al. 2010). 
Table 5-4 shows the connections detected from the survey data of these six earthings 
and Figures 5-6 and 5-7 show the locations of the modelled conductive zone and the 
brittle zone. 

As an example, Figure 5-8 shows the potential field distribution and the modelled 
connections on the ground surface from the earthing at drillhole OL-KR50 at the depth 
of 391 m. In the figure there is also the location of the brittle zone marked. According to 
the MAM survey the brittle zone may be quite thick and the ground surface projection 
slightly folded. 

The same features on the ground surface were detected also from the data of the 
earthings in drillholes OL-KR49 at 324 m, OL-KR51 at 381 m and OL-KR52 at 361 m. 
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Table 5-4. The detected electrical connections belonging to MAM-2010_zone_4. 
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Figure 5-6. The modelled conductive zone MAM-2010_zone_4 (brown) and brittle zone 
OL-BFZ146 (green). View from above. 

 

 
 
Figure 5-7. The modelled conductive zone MAM-2010_zone_4 (brown) and brittle zone 
OL-BFZ146 (green). View to SW. 
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Figure 5-8. The modelled potential field distribution on the ground surface and the 
connections from the earthing in drillhole OL-KR50 at the depth of 391 m belonging to 
conductive zone MAM-2010_zone_4 (violet circles) and  the location of brittle zone OL-
BFZ146 (violet line). 

 

5.5 MAM-2010_zone_5 

This conductive zone is parallel to MAM-2010_zone_6 presented later in this report but 
it may also be a branch of it. 

Table 5-5 shows the modelled connections belonging to MAM-2010_zone_5 and Figure 
5-9 the location of the zone. 



37 

Table 5-5. The detected electrical connections belonging to MAM-2010_zone_5. 

 
 

 
 
Figure 5-9. The modelled conductive zone MAM-2010_zone_5 (brown). View to SW. 
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5.6 MAM-2010_zone_6 

MAM-2010_zone_6 (Table 5-6) coincides quite well with the hydraulically conductive 
zone HZ19C as Figure 5-10 shows. It coincides also with the electrically conductive 
zone MAM-2009_zone_12 modelled earlier (Ahokas & Paananen 2010). 

Table 5-6. The detected electrical connections belonging to MAM-2010_zone_6. 

 
 

There seems to be also a good compatibility with MAM-2010_zone_6 and the seismic 
HIRE data (Kukkonen et al. 2010) as Figure 5-11 shows. 
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Figure 5-10. The modelled conductive zone MAM-2010_zone_6 (brown), hydraulically 
conductive zone HZ19C (blue) and the earlier modelled electrically conductive zone 
MAM-2009_zone_12. View to SW. 

 

 
 
Figure 5-11. Seismic HIRE reflecting image section and the modelled conductive zone 
MAM-2010_zone_6 (brown), hydraulically conductive zone HZ19C (blue) and the 
earlier modelled electrically conductive zone MAM-2009_zone_12. View to SW. 
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In drillholes OL-KR49 and OL-KR50 in the eastern part of the Olkiluoto area this 
conductive zone seems to be quite thick or divided into a group of several parallel 
conductors (see also Figures 4-4 and 4-5 in chapter 4.3). 

 

5.7 MAM-2010_zone_7 

A gently dipping zone was modelled from the data measured by the earthings in 
drillholes OL-KR50 at the depth of 323 m and OL-KR52 at the depth of 202 m (Table 
5-7). 

This zone may be the continuation of a conductor detected earlier by the earthing in 
drillhole OL-KR27 at 96 m (Figure 5-12). The connection between this conductor and 
MAM-2010_zone_7 is anyway quite uncertain due to very limited amount of survey 
data. 

Table 5-7. The detected electrical connections belonging to MAM-2010_zone_7. 
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Figure 5-12. The modelled conductive zone MAM-2010_zone_7 (brown). The white line 
shows the earlier detected connection from drillhole OL-KR27 (earthing at 96 m) to 
drillhole OL-KR23. View to SW. 

 

5.8 MAM-2010_zone_8 

The modelled conductive zone MAM-2010_zone_8 (Table 5-8) is parallel to brittle 
zone OL-BFZ146 (and MAM-2010_zone_4 discussed above). This zone may be the 
same as the conductor modelled from Slingram (HLEM) data earlier (Figures 5-13 and 
5-14) and the continuation of the conductor followed by the earthings in the 
investigation trench TK13 (Ahokas & Paananen 2010). 
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Table 5-8. The detected electrical connections belonging to MAM-2010_zone_8. 

 
 

 
 
Figure 5-13. The modelled conductive zone MAM-2010_zone_8 (brown), conductor 
modelled from the earthing in the investigation trench TK13 in 2009 (violet) and brittle 
deformation zone OL-BFZ146 (green). The areas defined by white curves show the 
locations of some conductors modelled from Slingram (HLEM) data. View to SW. 
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Figure 5-14. The modelled locations of the conductors modelled from Slingram 
(HLEM) data (brown outlines) and brittle deformation zone OL-BFZ146 (violet line). 
Orange dots show the ground surface projections of the earthings in OL-KR50 at 419 m 
and OL-KR51 at 465 m. The modelled Slingram conductors may show the outcrop of 
the conductive zone examined by these earthings. 

 

The modelling of the ground surface data from the earthing in drillhole OL-KR51 at the 
depth of 465 m could give more information of the extent of this zone. 

 

5.9 MAM-2010_zone_9 

The conductive zone MAM-2010_zone_9 modelled from the data of the earthings in 
three drillholes (Table 5-9) coincides with the modelled brittle deformation zone OL-
BFZ158 very well (Figure 5-15). The connections in four drillholes, OL-KR49, OL-
KR50, OL-KR51 and OL-KR52 were detected but the connections to the ground 
surface were not modelled in this work. 
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Table 5-9. The detected electrical connections belonging to MAM-2010_zone_9. 

 
 

 
 
Figure 5-15. The modelled conductive zone MAM-2010_zone_9 (brown) and brittle 
deformation zone OL-BFZ158 (green). View to SW. 
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5.10 MAM-2010_zone_10 

The modelled conductive zone MAM-2010_zone_10 (Table 5-10) is parallel to the 
earlier modelled conductive zone MAM-2009_zone_7 or the continuation of it (Figure 
5-16). It is possible that this MAM-2010_zone_10 is also the continuation of brittle 
deformation zone OL-BFZ081. Another possibility for the continuation of this 
deformation zone is MAM-2010_zone_15 presented later in this report. 

Connections between MAM-2010_zone_10 and MAM-2009_zone_11 are also possible. 

 

Table 5-10. The detected electrical connections belonging to MAM-2010_zone_10. 

 
 

 
 
Figure 5-16. The modelled conductive zone MAM-2010_zone_10 (brown), conductive 
zone MAM-2009_zone_7 (violet) and brittle deformation zone OL-BFZ081 (green). 
View to SW. 
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5.11 MAM-2010_zone_11 

Although MAM-2010_zone_11 (Table 5-11) is modelled from only one earthing (in 
drillhole OL-KR50 at the depth of 856 m) it can be handled as a zone because it seems 
to be a part of  very large brittle deformation zone OL-BFZ080 and hydraulically 
conductive zone HZ20B (Figures 5-17 and 5-18). 

This zone can also be detected in the seismic HIRE data as Figure 5-19 shows. 

 

Table 5-11. The detected electrical connections belonging to MAM-2010_zone_11. 

 
 
 

 
 
Figure 5-17. The location of the modelled conductive zone MAM-2010_zone_11 
(brown), conductive zone MAM-2009_zone_2 (violet), brittle deformation zone OL-
BFZ080 (green) and hydraulically conductive zone HZ20B (blue). View from above. 
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Figure 5-18. The modelled conductive zone MAM-2010_zone_11 (brown), conductive 
zone MAM-2009_zone_2 (violet), brittle deformation zone OL-BFZ080 (green) and 
hydraulically conductive zone HZ20B (blue). View to SW. 

 

 
 
Figure 5-19. Comparing of the modelled conductive zone MAM-2010_zone_11 
(brown), conductive zone MAM-2009_zone_2 (violet), brittle deformation zone OL-
BFZ080 (green) and hydraulically conductive zone HZ20B with the seismic HIRE 
reflecting image. View to SW. 
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5.12 MAM-2010_zone_12 

MAM-2010_zone_12 (Table 5-12) is parallel to MAM-2010_zone_6 or partly in 
connection to it. This zone may be the continuation of the hydraulically conductive zone 
HZ19A (Figure 5-20). It can be detected also in the seismic HIRE data (Figure 5-21). 

This conductor may be a part of a very thick group of conductors as discussed already 
in chapter 4.3. 

Table 5-12. The detected electrical connections belonging to MAM-2010_zone_12. 
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Figure 5-20. The modelled conductive zone MAM-2010_zone_12 (brown) and 
hydraulically conductive zone HZ19A (blue). View to SW. 

 

 
 
Figure 5-21. The location of the modelled conductive zone MAM-2010_zone_12 
(brown), hydraulically conductive zone HZ19A (blue) and the seismic HIRE reflecting 
image. View to SW. 
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5.13 MAM-2010_zone_13 

The modelled connections of this zone are listed in Table 5-13. The zone is probably the 
eastern continuation of the hydraulically conductive zone HZ19B and possibly the 
continuation of brittle deformation zone OL-BFZ018 although it seems to be partly a 
separate (parallel) zone (Figure 5-22). The modelled zone coincides also with MAM-
2009_zone_5 after slight modifications. In the modelling of MAM-2009_zone_5 the 
connection of the zone was modelled a little too deep in drillhole OL-KR40 (of two 
possible connection points the deeper one selected for model, now moved to the upper 
one). 

Also this zone can be detected in the seismic HIRE data (Figure 5-23). This zone is 
close to the modelled zones MAM-2010_zone_6 and MAM-2010_zone_12 and it is 
possible that these three zones form a very thick zone with several electrical and 
hydraulical conductors and brittle zones. This situation makes the modelling very 
complicated as discussed already in chapter 4.3. 

 

Table 5-13. The detected electrical connections belonging to MAM-2010_zone_13. 
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Figure 5-22. The modelled conductive zone MAM-2010_zone_13 (brown), brittle 
deformation zone OL-BFZ018 (green), hydraulically conductive zone HZ19B (blue) and 
the earlier modelled MAM-2009_zone_5 (violet). View to SW. 

 

 
 
Figure 5-23. The modelled conductive zone MAM-2010_zone_13 (brown), brittle 
deformation zone OL-BFZ018 (green), hydraulically conductive zone HZ19B (blue), the 
earlier modelled MAM-2009_zone_5 (violet) and the seismic HIRE reflecting image. 
View to SW. 
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5.14 MAM-2010_zone_14 

MAM-2010_zone_14 (Table 5-14) is parallel to MAM-2010_zone_12 and possibly a 
branch of MAM-2010_zone_13 (Figure 5-24). This branch can be also detected in the 
seismic HIRE data although it seems to be weaker reflector than MAM-2010_zone_13 
(Figure 5-25). 

Table 5-14. The detected electrical connections belonging to MAM-2010_zone_14. 

 
 

 
 

Figure 5-24. The modelled conductive zone MAM-2010_zone_14 (brown), MAM-
2010_zone_13 (yellow), brittle deformation zone OL-BFZ018 (green), hydraulically 
conductive zone HZ19B (blue) and the earlier modelled MAM-2009_zone_5 (violet). 
View to SW. 
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Figure 5-25. The modelled conductive zone MAM-2010_zone_14 (brown), MAM-
2010_zone_13 (yellow), brittle deformation zone OL-BFZ018 (green), hydraulically 
conductive zone HZ19B (blue), the earlier modelled MAM-2009_zone_5 (violet) and the 
seismic HIRE reflecting image. View to SW. 

 

Also this MAM-2010_zone_14 belongs to the complicated group of conductors 
discussed already in chapter 4.3. 

 

5.15 MAM-2010_zone_15 

This MAM-2010_zone_15 is modelled from only one earthing (in OL-KR51 at the 
depth of 566 m) but it seems to be a possible continuation of a quite large conductive 
zone or combination of zones (MAM-2009_zone_7 and MAM-2009_zone_11) as 
Figure 5-26 shows. It may also be the continuation of brittle deformation zone OL-
BFZ081. 

This zone is also quite close to MAM-2010_zone_10 and they may have connections to 
each other. 
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Table 5-15. The detected electrical connections belonging to MAM-2010_zone_15. 

 
 

 
 
Figure 5-26. The modelled conductive zone MAM-2010_zone_15 (brown), MAM-
2010_zone_10 (yellow), brittle deformation zone OL-BFZ081 (green), the earlier 
modelled MAM-2009_zone_7 (violet) and the earlier modelled MAM-2009_zone_11 
(red). View to SW. 

 

5.16 Other detected conductors 

The potential field values or the detected galvanic connections from some earthings 
were very weak or noisy for reliable modelling and therefore no zones were created of 
those conductors.  Also from some earthings it was not possible to see connections to 
the other drillholes due to the orientation of the conductor (conductor detected only in 
one drillhole). These single or uncertain conductors are presented below. 

From the ground surface data measured by different earthings some features were 
detected of conductive zones without any connection to the earthing, so called passive 
conductors. Some of these features are also presented below. It must be noticed that all 
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ground surface data was not modelled carefully in this work and some more information 
may be possible to obtain from the data. 

 
5.16.1 Earthing in drillhole OL-KR49 at the depth of 83 m 

In addition to the zones related to MAM-2010_zone_1 and MAM-2010_zone_2 
discussed above, two other features or zones were detected from the ground surface data 
measured by the earthing in drillhole OL-KR49 at the depth of 83 m. There are some 
indications of ductile deformation (D4) in the data (yellow outlines in Figure 5-27). The 
green outlines show the D4 feature detected earlier from the ground magnetic data. 

Black line in Figure 5-27 shows one possible S-N trending fault or fractured zone. 

 
 
Figure 5-27. Features or zones (black circles, black line, yellow and brown outlines) 
detected on the ground surface by the earthing in drillhole OL-KR49 at the depth of 83 
m. Area with brown outlines belongs to MAM-2010_zone_2. Green outlines show the 
zone presenting the area detected earlier from magnetic data presenting possibly 
related to ductile deformation D4. 

 
5.16.2 Earthing in drillhole OL-KR50 at the depth of 46 m 

No modelling was done from the data measured by this earthing because the conductor 
was detected only in one drillhole (a local conductor). The ground surface data was not 
modelled but it shows same kind of features as the earthings in drillholes OL-KR49 at 
83 m and OL-KR50 at 85 m. 
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5.16.3 Earthing in drillhole OL-KR50 at the depth of 216 m 

Very weak connections can be seen to drillholes OL-KR49, OL-KR51 and OL-KR52 
from the earthing in drillhole OL-KR50 at the depth of 216 m (Figure 5-28) but due to 
weak potential field values this is not very reliable. The conductor may be very local or 
the conductivity is heterogeneous. 

 
5.16.4 Earthing in drillhole OL-KR50 at the depth of 443 m 

The conductor modelled from data measured by the earthing in drillhole OL-KR50 at 
the depth of 443 m belongs to MAM-2010_zone_5 discussed above but there are also 
good connections detected above and below this zone (Figure 5-29) from this earthing. 

It is not possible to say for sure whether these connections are due to some other 
conductors nearby or are they branches of MAM-2010_zone_5. 

 

 
 
Figure 5-28. Possible connections between drillholes OL-KR49 – OL-KR52 from the 
earthing in OL-KR50 at the depth of 216 m. 
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Figure 5-29. Good galvanic connections (white lines) from the earthing in OL-KR50 at 
the depth of 443 m outside MAM-2010_zone_5 (brown). 

 

5.16.5 Earthing in drillhole OL-KR50 at the depth of 526 m 

The conductor at the earthing point 526 m in drillhole OL-KR50 belongs to the 
conductive zone modelled as MAM-2010_zone_6 but there are also several connections 
detected below this zone (Figure 5-30). These connections are to the other conductive 
zones parallel to MAM-2010_zone_6 and according to the survey data there must be a 
conductor (possibly vertical?) connecting these parallel zones together. 
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Figure 5-30. Good galvanic connections (white lines) from the earthing in OL-KR50 at 
the depth of 526 m below the 2010 modelled conductors modelled as MAM-
2010_zone_6 (brown). 

 
5.16.6 Earthing in drillhole OL-KR51 at the depth of 290 m 

Weak connections were detected from the earthing in drillhole OL-KR51 at the depth of 
290 m to drillholes OL-KR40, OL-KR45 and OL-KR52 (Figure 5-31) but it is possible 
that these connections do not belong to one conductive zone alone. 

No reliable model can be created from this data without more information (geological, 
hydrogeological, other geophysical). 

Because the measured potential field values in different drillholes were weak it is 
possible that the extent of this conductor is very limited or the conductivity outside 
drillhole OL-KR51 is low or the other drillholes do not intersect this conductor. If the 
conductor is vertical modelling of the ground surface data may give some information 
of it. 
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Figure 5-31. Weak galvanic connections (white lines) from the earthing in OL-KR51 at 
the depth of 290 m. View to SW. 

 
5.16.7 Earthing in drillhole OL-KR51 at the depth of 315 m 

The ground surface data measured by the earthing in drillhole OL-KR51 at the depth of 
315 m shows some features of possible faults or fractured zones which can not be 
straight connected to the earthing point (Figure 5-32). 

 
5.16.8 Earthing in drillhole OL-KR51 at the depth of 418 m 

The conductor at the earthing point at the depth of 418 m in drillhole OL-KR51 belongs 
to the conductive zone modelled as MAM-2010-zone_6 but there were also connections 
detected to the deeper seated MAM-2010_zone_13 (Figure 5-33). Either these two 
zones form a thick zone with several conductors inside it or there is a conductor 
connecting them together. 

 



60 

 
 
Figure 5-32. Features (possible faults or fractured zones) detected on the ground 
surface by the earthing in drillhole OL-KR51 at the depth of 315 m. The detected 
features are marked by coloured lines on the potential field distribution map and the 
ground surface projection of the used earthing by orange dot. 

 
 
Figure 5-33. Some galvanic connections (red lines) from the earthing in OL-KR51 at 
the depth of 418 m between MAM-2010_zone_6 (yellow) and MAM-2010_zone_13 
(brown). View to SW. 
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5.16.9 Earthing in drillhole OL-KR51 at the depth of 438 m 

Also the conductor at the earthing point at the depth of 438 m in drillhole OL-KR51 
seems to join MAM-2010-zone_6 to MAM-2010_zone_13 below it together (Figure 5-
34). 

This result also shows that either these two zones form a thick zone with several 
conductors inside it or there is a conductor connecting them together. 

 
 
Figure 5-34. Galvanic connections (brown) from the earthing in OL-KR51 at the depth 
of 438 m detected between MAM-2010_zone_6 (yellow) and MAM-2010_zone_13 
(violet). View to SW. 

 
5.16.10 Earthing in drillhole OL-KR51 at the depth of 505 m 

MAM-2010_zone_14 contains the conductor examined by the earthing in drillhole OL-
KR51 at the depth of 505 m but from this earthing also some galvanic connections were 
detected to the other zones parallel to it (above). Figure 5-35 shows the modelled 
MAM-2010_zone_14 (violet) and the detected galvanic connections (brown) outside the 
zone. 

Also this result means that either these parallel zones form a very thick zone with 
several conductors inside it or there is a conductor (possibly vertical) connecting them 
together. 
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Figure 5-35. Galvanic connections (brown) from the earthing in OL-KR51 at the depth 
of 505 m detected outside MAM-2010_zone_14 (violet). View to SW. 

 
5.16.11 Earthing in drillhole OL-KR52 at the depth of 49 m 

From the earthing in drillhole OL-KR52 at the depth of 49 m only a connection to the 
depth of 45 m in drillhole OL-KR51 was detected. Because electric lines and buildings 
disturbed the ground survey it was not possible to create any model of this conductor. 

 
5.16.12 Earthing in drillhole OL-KR52 at the depth of 124 m 

Due to quite limited amount of reliable data no model was created from the conductor 
examined by the earthing in drillhole OL-KR52 at the depth of 124 m but it is possible 
that this conductor is gently dipping to the south and its outcrop may be the zone 
detected from the ground surface data as presented in Figure 5-36. 

Two possible faults or fractured zones were also detected from the ground surface data 
measured by this earthing (Figure 5-37). The NNE-SSW trending feature seems to be 
continuation to one of the features detected by the earthing in drillhole OL-KR51 at the 
depth of 315 m discussed above (chapter 5.16.7 and Figure 5-32). 
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Figure 5-36. Possible outcrop of the conductor examined by the earthing in drillhole 
OL-KR52 at the depth of 124 m. The location of the conductor is presented by pink 
circles and the ground surface projection of the earthing by orange dot. 

 
 

Figure 5-37. Features (possible faults or fractured zones) detected on the ground 
surface by the earthing in drillhole OL-KR52 at the depth of 124 m. The detected 
features are marked by coloured lines on the potential field distribution map and the 
ground surface projection of the used earthing by orange dot. 
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5.16.13 Earthings in drillhole OL-KR53 at the depths of 49 m, 62 m, 
  65 m and 72 m 

From the earthing in drillhole OL-KR53 at the depth of 49 m connections were detected 
on the ground surface in almost W-E direction (Figure 5-38). The modelling of this 
conductor is quite complicated because also the earthings at the depths of 62 m, 65 m 
and 72 m show the same features and it is not possible to separate these conductors 
reliably from each other. 

 
 
Figure 5-38. A conductor detected on the ground surface by the earthing in drillhole 
OL-KR53 at the depth of 49 m. The location of the conductor is presented by pink 
circles and the ground surface projection of the earthing by orange dot. 

 

Also a NNE-SSW trending feature (possibly a fault or fractured zone) was detected 
from the ground surface data measured by these four earthings. This feature is presented 
in Figure 5-39 as a violet line and it can be also detected from the ground surface data 
measured by the earthing at the depth of 83 m in the same drillhole. 

The detected possible fault or fractured zone is the southern continuation of a same kind 
of feature detected by the earthing in drillhole OL-KR49 at the depth of 83 m as 
discussed above (Figure 5-27). 
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Figure 5-39. Possible fault or fractured zone (violet line) detected on the ground 
surface by the earthing in drillhole OL-KR53 at the depth of 62 m. The ground surface 
projection of the used earthing is marked by an orange dot. 

 
5.16.14 Earthing in drillhole OL-KR53 at the depth of 83 m 

A ENE-WSW trending conductor was detected in the ground surface data measured by 
the earthing in drillhole OL-KR53 at the depth of 83 m (Figure 40). This conductor 
seems to dip gently to SSE (Figure 5-41) and it may be the zone visible also in the 
topography of the Olkiluoto island (one of the major lineaments). 
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Figure 5-40. A conductor detected on the ground surface by the earthing in drillhole 
OL-KR53 at the depth of 83 m. The location of the conductor is presented by pink 
circles and the ground surface projection of the earthing by orange dot. 

 

 
 
Figure 5-41. Connections detected from the earthing in drillhole OL-KR53 at the depth 
of 83 m to the ground surface (white lines). View to SW. 
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5.16.15 Earthing in drillhole OL-KR53 at the depth of 176 m 

A gently dipping conductor was detected from the ground surface data measured by the 
earthing in drillhole OL-KR53 at the depth of 176 m. On the ground surface the 
anomaly caused by the conductor is quite wide (Figure 5-42) but it is probably due to 
the electric lines disturbing the measurements. 

No modelling was made of the data and Figure 4-43 shows only all the possible 
connections to the ground surface from the earthing. Probably a reliable model can be 
created of this conductor by detailed examination of the ground surface data. For 
geological and hydrogeological modelling this modelling should be done. 

 

 
 
Figure 5-42. A conductor detected on the ground surface by the earthing in drillhole 
OL-KR53 at the depth of 176 m. The location of the conductor is presented by pink 
circles and the ground surface projection of the earthing by orange dot. 
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Figure 5-43. Connections detected from the earthing in drillhole OL-KR53 at the depth 
of 176 m to the ground surface (white lines). View to SW. 
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6 CONCLUSIONS 

In the preliminary modelling carried out of the Mise-à-la-masse data from the 2010 
survey in the eastern part of the Olkiluoto island several conductive zones were detected 
with good correlation to known geological and hydrogeological zones. The new models 
fit also very well the conductive zones modelled from the earlier Mise-à-la-masse 
surveys (Ahokas & Paananen 2010). 

The final modelling of the data will be carried out during the update of the geological 
and hydrogeological models. The modelled zones and other conductors have been 
delivered to Posiva in Gemcom Surpac™ format for these modelling works. 

The complexity of the net of conductors caused difficulties in the modelling of some 
thick zones or groups of zones as discussed in chapter 4. Especially the conductors 
around the brittle zone OL-BFZ056 (Aaltonen et al. 2010) and the hydraulically 
conductive zones HZ19A, HZ19B and HZ19C (Vaittinen et al. 2009) were difficult to 
model reliably because they seem to have galvanic connections between each other. The 
connections may be at least partly via vertical conductors (possibly fractured zones) 
creating a net of conductors. 

According to the modelling it is also quite possible that all the conductors modelled 
around this brittle and hydraulically conductive zone belong to one about 200 m thick 
zone. Probably the conductors inside this zone are mostly parallel and gently dipping as 
modelled in this work but inside this thick zone it is very difficult to separate single 
conductors or other features reliably. 

In spite of quite weak conductivity it was possible to model the brittle deformation zone 
OL-BFZ146 from the data measured by several different earthings. The modelled 
conductors fit very well with this brittle zone confirming the geological modelling 
result. 

Although the brittle deformation zone OL-BFZ146 is cutting the gently dipping zones 
in the survey area and therefore the galvanic connections through it are very weak, the 
modelling results show that many conductive zones also continue on the other side of 
this brittle zone. 

On the ground surface several features of different conductive zones were also detected 
from the so called passive conductors (outside the conductor with the earthing). 
According to the discussions with the geologists many of these zones seem to have 
connections to known geological units. 

The preliminary modelling of the 2010 Mise-à-la-masse survey data presented in this 
report showed that it can give a lot of useful information for characterization of the 
bedrock in the Olkiluoto area as was concluded also in the earlier modelling work by 
Ahokas and Paananen 2010. Therefore this data should be examined closer during the 
next geological modelling phase. The results may also support updating the 
hydrological model. 

Integrated modelling of geological, hydrogeological and geophysical data can reduce 
some uncertainties included now in the modelling results. Some of these uncertainties 
are due to the quality of the data (weak or noisy potential field) and therefore the data 
should be examined in detail by removing all disturbed readings before re-modelling. 
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Some uncertainties are due to the modelling process itself as described in chapter 4.3 
and especially this phase needs integrated modelling. 
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