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Abstract

This report presents the rock type coding, overview lithological mapping and identification of rock
units and possible deformation zones in drill cores from 32 boreholes associated with the construc-
tion of SFR. This work can be seen as complementary to single-hole interpretations of other older
SFR boreholes earlier reported in /Petersson and Andersson 2010/: KFR04, KFR08, KFR09, KFR13,
KFR35, KFR36, KFR54, KFR55, KFR7A, KFR7B and KFR7C.

Due to deficiencies in the available material, the necessary activities have deviated somewhat from the
established methodologies used during the recent Forsmark site investigations for the final repository
for spent nuclear fuel. The aim of the current work has been, wherever possible, to allow the incorpora-
tion of all relevant material from older boreholes in the ongoing SFR geological modelling work in
spite of the deficiencies. The activities include:

* Rock type coding of the original geological mapping according to the nomenclature used during
the preceding Forsmark site investigation. As part of the Forsmark site investigation such rock type
coding has already been performed on most of the old SFR boreholes if the original geological
mapping results were available. This earlier work has been complemented by rock type coding on
two further boreholes: KFRO1 and KFR02.

» Lithological overview mapping, including documentation of (1) rock types, (2) ductile and
brittle-ductile deformation and (3) alteration for drill cores from eleven of the boreholes for
which no original geological borehole mapping was available (KFR31, KFR32, KFR34,
KFR37,KFR38, KFR51, KFR69, KFR70, KFR71, KFR72 and KFR89).

 Identification of possible deformation zones and merging of similar rock types into rock units. This
follows SKB’s established criteria and methodology of the geological Single-hole interpretation
(SHI) process wherever possible. Deviations from the standard SHI process are associated with the
lack of data, for example BIPS images, or a lack of quality in the available data, for example, time
and transport have that affected the frequency and condition of fractures. This activity has been
performed on all 32 boreholes considered in this report: KFR01, KFR02, KFR03, KFR05, KFR10,
KFRI11, KFR 12, KFR14, KFR19, KFR20, KFR31, KFR32, KFR34, KFR37, KFR38, KFR51,
KFR52, KFR57, KFR61-KFR68, KFR69, KFR70, KFR71, KFR72, KFR89, SFR (Silo 1).

The lithology in KFRO1 and KFR02 was earlier described in terms of pegmatite, coarse-grained granite,
fine-grained biotite gneiss and fine- to medium-grained granite gneiss. Generally, the pegmatite and
coarse-grained granite were translated into pegmatitic granite (101061), whereas the gneisses were
coded as felsic to intermediate metavolcanic rock (103076) and fine- to medium-grained metagranite-
granodiorite (101057).

The major lithological components in the eleven drill cores subjected to the overview mapping are
fine- to medium-grained metagranite-granodiorite (101057), pegmatitic granite (101061), felsic to
intermediate metavolcanic rock (103076), fine- to medium-grained granite (111058) and subordinate
occurrences of amphibolite (102017) and aplitic metagranite (101058). A continuous occurrence of
cataclastic rock (108003) with a total drill core length of 11.2 m occurs in KFR71. Alteration other
than oxidation is typically found in drill cores from boreholes intersecting or in the intimate vicinity
of the Sing6 deformation zone (i.e. KFR69, KFR71 and KFR72).

Up to seven rock units have been identified in a single borehole, with an average of 2—4. Most rock
units are dominated by fine- to medium-grained metagranite-granodiorite (101057) or pegmatitic
granite (101061). All rock units have been interpreted with a medium or high degree of confidence.
The rock units with a lower degree of confidence are restricted to boreholes with existing mappings,
which were rock coded during the Forsmark site investigation, when the geological experience from
the SFR area was more limited.

In total 40 possible deformation zones of brittle and locally brittle-ductile character have been
interpreted in the drill cores from the 32 boreholes, seven with a low degree of confidence, eight
with a medium degree of confidence and 25 with a high degree of confidence. The most extensive
possible deformation zones occur in boreholes intersecting or in the intimate vicinity of the Sing6
deformation zone. No possible deformation zones have been identified in drill cores from KFR14,
KFR34, KFR63, KFR70 and SFR (Silol).
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Sammanfattning

Denna rapport presenterar bergartskodning, litologisk dversiktskartering och identifiering av
litologiska enheter och mojliga deformationszoner i borrkdrnor fran 32 borrhél fran byggnationen
av SFR. Arbetet kan ses som ett komplement till de geologiska enhélstolkningarna av andra, dldre
SFR-borrhal som behandlas av /Petersson and Andersson 2010/: KFR04, KFR08, KFR09, KFR13,
KFR35, KFR36, KFR54, KFR55, KFR7A, KFR7B and KFR7C.

P& grund av brister i tillgéngligt material foljer ingen av aktiviteterna den metodik som tillimpats
under den foregaende platsundersokningen for slutforvaring av utbrént kérnbrinsle. Ambitionen med
foreliggande arbete har i de fall det varit mojligt, att inforliva allt relevant material frin befintliga
borrhal i det pagéende geologiska modelleringsarbetet trots bristerna. Aktiviteterna omfattar:

* Bergartskodning av den ursprungliga geologiska karteringen i enlighet med nomenklaturen som
anvindes under den foregaende platsundersokning Forsmark. En sddan bergartskodning har
redan genomforts under den foregaende platsundersokningen for flertalet dldre SFR-borrhél i de
fall da en éldre geologisk kartering bevarad. Arbetet med kodningen har héar kompletterats med
ytterligare tva borrhal: KFRO1 och KFRO02.

» Litologisk oversiktskartering som omfattar dokumentation av (1) bergart, (2) plastisk och sprod-
plastisk deformation och (3) omvandlingar i borrkdrnorna frén elva av borrhalen som det inte
finns ndgon ursprunglig geologisk kartering bevarad (KFR31, KFR32, KFR34, KFR37,KFR38,
KFR51, KFR69, KFR70, KFR71, KFR72 and KFR&9).

* Identifiering av mdjliga deformationszoner och gruppering av likartade bergarter 1 litologiska
enheter. Detta foljer i mojligaste mén SKB’s kriterier och den metodik som tillimpats under den
geologiska enhalstolkningen. Avvikelser fran den fastslagna metodiken har orsakats av brist pa
data, t.ex. BIPS-bilder, bristande kvalitet i tillgénglig data, sa som att borrkdrnornas sprickighet
péaverkats av transport och tid. Denna aktivitet har genomforts for alla 32 borrhdlen som behand-
las i denna rapport: KFRO1, KFR02, KFR03, KFR05, KFR10, KFR11, KFR 12, KFR14, KFR19,
KFR20, KFR31, KFR32, KFR34, KFR37, KFR38, KFR51, KFR52, KFR57, KFR61-KFR68,
KFR69, KFR70, KFR71, KFR72, KFR89, SFR (Silo 1).

Litologin i KFRO1 och KFRO2 beskrivs i termer av pegmatit, grovkorning granit, finkornig biotitgnejs
och fin- till medelkornig granitgnejs. Generellt kodades pegmatiten och den grovkorniga graniten som
pegmatitisk granit (101061), medan gnejserna kodats som felsisk till intermediér metavulkanisk bergart
(103076) och fin- till medelkornig metagranit-granodiorit (101057).

De huvudsakliga litologiska bestandsdelarna i de elva borrkdrnor som genomgatt versiktskartering
ar fin- till medelkornig metagranit-granodiorit (101057), pegmatitisk granit (101061), felsisk till
intermedidr metavukanisk bergart (103076) och underordnade forekomster av amfibolit (102017) och
aplitisk metagranit (101058). En kontinuerlig forekomst av en kataklastisk bergart (108003) med en
total langd pa 11.2 m upptrader i KFR71. Omvandlingar utdver oxidation forekommer foretriadelsevis
i borrkdrnor fran borrhal som tvérar igenom Sing6zonen eller i dess omedelbara nirhet (d.v.s. KFR69,
KFR71 och KFR72).

Upp till sju bergenheter har identifierats i ett enskilt borrhal, med ett genomsnitt pa 2—4. Huvuddelen
av bergenheterna domineras av fin- till medelkornig metagranit-granodiorit (101057) eller pegmati-
tisk granit (101061). Alla bergenheter har tolkats med en medelhdg eller hog grad av tillforlitlighet.
Bergenheter med ldgre grad av tillforlitlighet begransar sig till borrhdl med befintlig kartering som
har bergartkodats.

Totalt 40 mgjliga deformationszoner av sprod och lokalt sprod-plastisk deformation har identifierats i
borrkdrnorna frén de 32 borrhalen, sju med en 1dg grad av tillforlitlighet, atta med en medelhdg grad av
tillforlitlighet och de resterande 25 med en hog grad av tillforlitlighet. De mdjliga deformationszoner
med storst utstrackning forekommer i borrhél som tvérar igenom Singdzonen eller i dess omedelbara
nérhet. Inga mdjliga deformationszoner har identifierats i borrkarnor frain KFR14, KFR34, KFR63,
KFR70 och SFR (Silol).
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1 Introduction

SKB initiated 2008 an investigation programme for the future expansion of the final repository for
low- and intermediate-level radioactive waste, SFR /SKB 2008/. An essential part in this project is

to incorporate existing borehole data from the earlier construction of SFR in the ongoing geological
modelling work. This necessitates a reassessment of the data together with a renewed examination of
all available drill cores, along with input from the experiences from the preceding SFR construction
phase and Forsmark site investigation.

A key input to the geological modelling of borehole data during the site investigations in Forsmark
and Oskarshamn areas has been the so-called geological single-hole interpretation (SHI). The estab-
lished methodology provides an integrated synthesis of the geological and geophysical information
in a borehole (SKB MD 810.003). Currently, borehole documentation from the older SFR boreholes
is too sparse to allow the full application of the established SHI methodology due to the lack of
BIPS-images, obscurities in the lithological classification and the methodology of the original
fracture mapping, along with the fact that geophysical logs only exist for a few of the boreholes
/Mattsson 2009/.

In total, there is drill core left from 43 of the cored boreholes drilled during the construction of SFR.
During the Forsmark site investigation programme the original information on rock types for 27 of
these boreholes were converted to the modern rock nomenclature used in the Forsmark site inves-
tigation (SKB MD 132.005). The details of this activity are given in /Stephens et al. 2008/ and the
objective was to enable correlation between the drill core mapping and surface mapping data. At the
beginning of the investigations for the expansion of SFR, eleven of the drill cores were subjected to
renewed mapping by use of the so-called Boremap-system (SKB MD 143.006). The prime criterion
for the selection of these drill cores was a distinct crosscutting relationship with inferred deformation
zones in the earlier geological model of SFR /cf. Axelsson and Maersk Hansen 1997/. This mapping,
which included documentation of (1) lithological units that exceed 1 m in drill core length, (2)
alteration, (3) the exact position along the drill core of broken and unbroken fractures, (4) fracture
minerals, (5) the angle of deviation between a fracture plane and the drill core length axis, (6) crush
zones, (7) breccias, (8) sealed fracture networks and (9) ductile shear zones, formed the basis for a
geological single-hole interpretation as presented in /Petersson et al. 2009/. These eleven boreholes
are marked with an asterisk in Table 1-1, and comprise KFR04, KFR08, KFR09, KFR13, KFR35,
KFR36, KFR54, KFR55, KFR7A, KFR7B and KFR7C. Six of these boreholes were previously rock
type coded during Forsmark site investigation programme.

In order to maximize the use of older data in the current modelling work it was decided to perform
the following activities on the remaining boreholes, which still had drill core available:

» Ifthere exists an original geological mapping it should be converted to the rock nomenclature of
SKB MD 132.005. This was already done during the Forsmark site investigation for most of the
boreholes. The only boreholes that remain are KFR01 and KFRO02.

» Boreholes lacking geological mapping should be subjected to overview mapping in which
lithological units exceeding 1 m in drill core length are recorded. This activity comprises KFR31,
KFR32, KFR34, KFR37, KFR38, KFR51, KFR69, KFR70, KFR71, KFR72 and KFR&9.

* The rock code translation and the lithological overview mapping is utilized to define rock units
consisting of sections of similar rock types, or sections where one rock type is very dominant,
following the criteria applied during the geological single-hole interpretation.

» Possible deformation zones should be identified by visual inspection of the drill cores, following
the criteria applied during the geological single-hole interpretation.

Except for the 11 boreholes selected for renewed mapping during the beginning of the investigations
for the expansion of SFR, the material comprises drill cores from 32 boreholes with a total length of
approximately 3,000 m. Table 1-1 gives the length of individual drill cores, borehole orientation and
which type of geological mapping is available.
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Table 1-1. Data for 32 of the boreholes from the construction of SFR.

New Original Start End Bearing Inclination Rock type  Overview Borehole
ID-code ID-code [m] [m] [°] [°] coding mapping geo-physics
KFRO1 HK1 0 62.30 230.5 —60.0 X - X
KFRO02 HK2 0 170.33 000.0 -90.0 X - X
KFRO3 HK3 0 101.60 000.0 -90.0 X - X
KFR04*  HK4 0 100.50 098.2 -75.0 X X
KFRO5 HK5 0.60 131.40 009.1 -70.0 X - X
KFR08*  HK8 0 104.40 056.4 —-05.0 X

KFR0O9*  HK9 0 80.29 299.9 —05.0 X

KFR10 HK10 0 107.28 302.5 —45.0 X - -
KFR11 HK11 0 98.07 072.5 -10.0 X - -
KFR12 HK12 0 50.26 000.0 -90.0 X - -
KFR13*  HK13 0 76.60 000.0 -90.0 X

KFR14 HK14 0 29.10 135.1 —45.0 X - -
KFR19 KB19 0 110.17 038.2 13.8 X - X
KFR20 KB20 0 109.70 056.4 104 X - X
KFR31 KB11 16.60 24213 082.1 —43.2 - X -
KFR32 KB12 16.35 209.70 024.9 -46.5 - X -
KFR34 KB14 13.44 142.00 198.1 -49.0 - X -
KFR35*  KB15 18.00 140.17 208.1 -51.5 X

KFR36* KB16 16.00 123.93 291.7 —46.0 X

KFR37 KB17 12.23 204.90 188.5 —62.5 - X -
KFR38 KB18 12.43 185.41 092.2 -57.6 - X -
KFR51 KB21 0 46.28 358.8 35.0 - X -
KFR52 KB22 0 29.95 230.5 10.0 X - -
KFR54*  KB24 0 53.30 309.97 —47.7 X

KFR55*  KB25 0 61.90 328.98 -11.0 X

KFR57 KB27 0 25.38 230.5 -90.0 X - -
KFR61 DS1 1.43 70.90 038.4 —44.0 X - -
KFR62 DS2 1.40 82.20 042.9 —45.0 X - -
KFR63 DS3 0 15.08 230.5 -90.0 X - -
KFR64 DS4 0 5417 033.9 -60.0 X - —
KFR65 DS5 0 39.68 230.5 -90.0 X - -
KFR66 DS6 0 2917 230.5 -90.0 X - -
KFR67 DS7 0 48.95 034.6 —65.0 X - -
KFR68 DS8 0 128.03 082.0 —45.0 X - -
KFR69 DS9 11.68 201.30 014.5 —45.0 - X -
KFR70 DS10 9.24 172.51 061.8 -51.3 - X -
KFR71 DS101 0 120.90 059.5 02.0 - X -
KFR72 DS102 0 100.53 n/a n/a - X -
KFR89 SFR1/177 0 17.14 n/a n/a - X -
KFR7A*  HK7A 0 74.45 020.8 -02.0 X

KFR7B* HK7B 0 21.10 011.5 -75.0 X

KFR7C* HK7C 0 34.00 196.0 -70.0 X

n/a SFR (Silo1) 0 45.12 n/a n/a X - -

* Mapped by the Boremap-system. In addition to rock types exceeding 1 m in borehole length, the mapping included
alteration, fracture positions, fracture mineralogy, the angle of deviation between a fracture plane and the drill core
length axis, crush zones, breccias, sealed fracture networks and ductile shear zones, as presented in /Petersson et al.
2010/. The geological SHI of these boreholes is presented in /Petersson et al. 2009/.

This report outlines the results from the rock type coding, overview lithological mapping and
identification of rock units and possible deformation zones for 32 of the drill cores that remain from
the construction of SFR (Figure 1-1). Note that results from 11 other boreholes from the construction
of SFR have already been reported in /Petersson et al. 2009 and 2010/. The work was carried out in
accordance with activity plans AP SFR-09-014, AP SFR-09-020 and AP SFR-09-028. In Table 1-2
controlling documents for performing this activity are listed. Both activity plan and method descrip-
tions are SKB’s internal controlling documents.
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KFRE2 KFRE6
KFRE5 KFR6I

KFRE3

Figure 1-1. Illlustration showing the horizontal projection of the cored boreholes considered in this report
in red and their positions relative to existing SFR and the regional (black) and local (blue) SFR model area.
KFR72, KFR89 and SFR(Silol) are not included due to the lack of coordinates.

Original data from the reported activity are stored in the primary database Sicada. Only data in SKB’s
databases are accepted for further interpretation and modelling. The data presented in this report are
regarded as copies of the original data. Data in the databases may be revised, if needed. Such revisions
will not necessarily result in a revision of the associated P-report, although the normal procedure is
that major data revisions entail a revision of the P-report. Minor data revisions are normally presented
as supplements, available at www.skb.se.

Table 1-2. Controlling documents for the performance of the activity.

Activity plan Number Version
Identifiering av méjliga deformationszoner samt férenklad dversikts- AP SFR-09-014 1.0
kartering av borrkarnor fran byggnationen av SFR

Identifiering av méjliga deformationszoner fran KFR03, KFR05, KFR10, AP SFR-09-020 1.0

KFR11, KFR12, KFR19, KFR20, KFR52, KFR57, KFR61, KFR62, KFRG3,
KFR64, KFR65, KFR66, KFR67, KFR68 och SFR (Silo 1)

Litologisk enhalstolkning baserad pa éversiktskartering och bergarts- AP SFR-09-028 1.0
kodning av 32 aldre karnborrhal fran SFR, i vissa fall med komplement
av geofysisk borrhalsdata

Method descriptions Number Version
Instruktion: Regler fér bergarters benamningar vid platsundersdkningen SKB MD 132.005 1.0

i Forsmark

Metodbeskrivning for Boremap-kartering SKB MD 143.006 2.0
Metodbeskrivning for geologisk enhalstolkning SKB MD 810.003 3.0
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2 Objective and scope

In order to use information from the cored boreholes associated with the construction of SFR in the
current geological modelling work, it was decided that all boreholes that still had drill core available
should be inspected and have their previously mapped lithologies, as recorded on older borehole logs,
translated into current SKB rock codes. Where such logs are not available the drill core should be
inspected and subject to more comprehensive overview mapping. This activity includes:

1. Rock type coding or lithological overview mapping, depending on whether the original geological
mapping is available or not. During the rock type coding, old rock type nomenclature was translated
into current rock codes and the drill core lengths given in the original logs were used to define
rock contacts. However, similar to the overview mapping the rock type coding included drill core
inspection.

2. ldentification of rock units and possible deformation zones, following the criteria applied during
geological single-hole interpretation.

The aim is to include as many as possible of the boreholes drilled during the construction of SFR in
the current geological modelling work. This should be done by application of SKB’s current nomen-
clature and methodology as used within the Forsmark site investigation programme. Where deviations
from this methodology are required due to the absence or lack of quality of the available input data
this fact should be recorded and the deviations described.

The report presents the results from the rock type coding of KFR01 and KFR02. Rock type coding
of the remaining 19 boreholes listed in Table 2-1 was done during the Forsmark site investigation
programme(KFRO03, KFROS5, KFR10, KFR11, KFR12, KFR14, KFR19, KFR20, KFR52, KFR57,
KF61-KFR68 and SFR (Silo1)). A summary of this activity is provided in the Appendix of /Stephens
et al. 2008/. Eleven of the drill cores from the boreholes listed in Table 2-1 that lack original geological
mapping logs (KFR31, KFR32, KFR34, KFR37, KFR38, KFR51, KFR69, KFR70, KFR71, KFR72
and KFR89) have been subjected to overview mapping by the use of Boremap where lithological
units that exceeds 1 m in drill core length have been registered. A brief lithological summary of
individual drill cores is given in section 5.2.

Rock units and possible deformation zones have been defined in all boreholes listed in Table 1-1,
except in the 11 earlier reported boreholes for which the geological SHI’s are presented in /Petersson
et al. 2009/. In those cases where borehole geophysics is available /Mattsson 2009/ details have been
included in the description of individual possible deformation zones. The results are presented both
in section 5.3 and in Appendix 1 as Well CAD plots.
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3 Description of equipment/interpretation tools

The lithological overview mapping of drill cores, for which no original geological mappings are
available, was performed by Boremap v. 4.1. This software contains the bedrock nomenclature of
SKB MD 132.005, which was used both for the geological mapping of the surface and boreholes
during the preceding site investigation Forsmark.

The subdivision of the drill core into different rock units is initially based on a study of all the avail-
able geological data as synthesized and presented in a WellCAD log for a particular borehole. The
material used is to define rock units consisting of sections of similar rock types, or sections where
one rock type is very dominant. The log presents the results of the rock type coding or the lithologi-
cal overview mapping, and if available, borehole geophysics.

The following equipment was used to facilitate the work with the drill cores: folding rule, concen-
trated hydrochloric acid diluted with three parts of water, knife, hand lens, paint brush and tap water.

All drill cores were photographed in wet condition with two core boxes per image according to AP
SFR-09-014 (SKB internal document) following SKB MD 143.007.

P-10-07 15



4 Execution

4.1 General

During the overview mapping, the drill cores from the 32 boreholes were available in their full
length on roller tables in the core-mapping accommodation at Forsmark (the Llentab hall, near the
SKB/SFR-office). No petrographic thin sections were available from the drill cores, and all mapping
activities are based on ocular inspection.

4.2 Rock type coding

Rock type coding of the original geological mapping has previously been done for 19 drill cores from
the construction of SFR and a description of the methodology for this activity is given in /Stephens
et al. 2008/. There are two additional boreholes, KFR0O1 and KFR02, for which there exist old geological
mappings, but neither were coded during the Forsmark site investigation. The rock type coding of the
mappings for these two boreholes was carried out during the current SFR extension project according
to the same procedure as for the other 19 drill cores. In addition to the overview mapping, a condensed
lithological version of the original, written geological logs, found in /Christiansson and Magnusson
1985/, were digitized. The written original logs are more detailed and may also include information
regarding fracture intensity and geophysical properties. It is important to emphasise that none of these
written lithological descriptions were modified during the work. Rock codes, following SKB MD
132.005, were assigned to the rock types of the original geological logs, by ocular inspection of the
drill cores. This type of inspection was a form of spot control and less comprehensive than the formal
overview mapping performed on other drill cores. Drill core lengths given in the original logs were
rarely changed during this procedure. However, a particular rock type defined in the original mapping
is not always translated into the corresponding current rock code after inspection. In some cases, there
is complimentary information on structure, alteration or other significant features added from the
inspection carried out in the context of this study.

4.3 Lithological overview mapping

The eleven drill cores (KFR31, KFR32, KFR34, KFR37, KFR38, KFR51, KFR69—72 and KFR&9), for
which no original geological logs are available, have been subjected to lithological overview mapping.
The activity was performed in Boremap according to AP SFR-09-014 (SKB internal document) fol-
lowing the SKB method description for ‘overview mapping of cored boreholes, based on drill cores’,
section 3.2.1 in SKB MD 143.006. It should be emphasised that the focus of the mapping was lithology
(i.e. rock types) and that fracture frequency and crushes were not recorded. The features included are
(1) rock types exceeding 1 m in drill core length, (2) occurrences of brittle-ductile deformation and
(3) all alteration except for oxidation/red staining. Oxidation is omitted since previous studies in the
Forsmark area (cf. /SKB 2008/) have shown an unequivocal association with brittle structures. The
parameters registered for each rock type are rock type name/code, colour, structure, structure intensity,
grain-size and texture. For the alteration, type and intensity were registered.

The lengths used in Boremap are the lengths marked as part of the original drilling activity.

4.4 Identification of rock units and possible deformation zones

In order to facilitate the use of the geological borehole data in the modelling work all 32 boreholes
included in this report were subjected to a procedure where the drill core was examined and the
intersection of possible deformation zones were identified and sections of similar rock types, or
sections where one rock type is very dominant, were merged into rock units. During current site
investigations this work is done routinely for boreholes by geological single-hole interpretations
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following SKB MD 810.003, where an integrated synthesis of geological mapping data, geophysical
logs and borehole radar data forms the key part. The available data for the 32 boreholes included in
this report are, however, considerably more sparse and lack BIPS-images, fracture data, borehole
radar data and for most of the boreholes geophysics (cf. /Mattsson 2009/). This lack of data prevents
the performance of a full SHI that is possible with new boreholes. However, it was decided to follow
the nomenclature and methodology of the current SHI procedure as far as possible and record all
necessary deviations. Due to the departures from the established methodology, the current activity
described in this report has not been classified as a ‘single-hole interpretation’, but has rather been
classified as ‘overview mapping and simplified geological single-hole interpretation.” The results are
stored in the primary database Sicada.

4.41 Rock units

The working procedure is to study all types of data related to the character of the rock type and to
merge sections of similar rock types, or sections where one rock type is very dominant, into rock
units. All data to be used are presented side by side in a borehole document extracted from the
software WellCAD. Geophysical data are available for six of the boreholes /Mattsson 2009/. For the
remaining 26 boreholes, the available data is limited to rock type coding or lithological overview
mapping. A minimum length of about 5 m was used for rock units in the single-hole interpretations
during the site investigation. This minimum length was generally also used during this work. The
division into rock units was carried out by two geologists and one geophysicist. Each rock unit is
defined in terms of the borehole length interval and provided with a brief description for inclusion
in WellCAD plot. The confidence in the interpretation of a rock unit is assigned according to three
classes: 3 = high, 2 = medium and 1 = low. The rock units with a lower degree of confidence are
restricted to boreholes with existing mappings, which were rock coded during the Forsmark site
investigation, when the geological experience from the SFR area was more limited.

4.4.2 Possible deformation zones

The procedure to identify possible deformation zones is primarily based on inspection of the drill cores.
The section of each identified possible deformation zone is defined in terms of the borehole length
interval and provided with a brief description for inclusion in the WellCAD plot. This includes a brief
description of the rock types affected by the possible deformation zone. A reassessment of each interval
was done at the basis of the digital drill core images and, if available, the geophysical borehole data. If
judged necessary, the boundaries and/or descriptions are adjusted. The confidence in the interpretation of
a possible deformation zone is assigned according to three classes: 3 = high, 2 = medium and 1 = low.

Possible deformation zones that are brittle in character have been identified primarily on the basis of
the frequency of fractures, according to the concept presented in /Munier et al. 2003/. Brittle deforma-
tion zones defined by an increased frequency of extensional fractures (joints) or shear fractures (faults)
are not distinguished. Both the transitional part (damage zone), with a fracture frequency in the range
4-9 fractures/m, and the core part, with a fracture frequency > 9 fractures/m, have been included in
each zone (Figure 4-1). The frequencies of broken and unbroken fractures have been assessed in the
identification procedure, and the character of the zone has been described accordingly. The presence
of bedrock alteration, the resistivity, SPR and magnetic susceptibility logs have all assisted in the
identification of the zones. The anomalies in these parameters that assist with the interpretation are
presented in the short description. The flow anomalies and hydraulic properties of each zone were then
evaluated and described in comparison to the properties of the whole borehole.

4.5 Nonconformities

Due to the lack of BIPS-images and radar data, obscurities in the lithological classification and the
methodology of the original fracture mapping, and the fact that geophysical logs only exist for a few
of the boreholes, it has not been possible to allow the full application of the established SHI meth-
odology. Consequently, it has neither been meaningful to fully apply the established methodology
for overview mapping. Table 4-1 presents the data limitations and deviations from SKB’s method
descriptions.

18 P-10-07



| <————— Total zone thickness ———»|

Host rock
Host rock

Increased fracture

_H frequency

Increased fracture Fault rock (cataclasite,
frequency I breccia, gouge), sealed
netwark, crush

Figure 4-1. Schematic illustration of the structure of a brittle deformation zone. After Munier et al. /2003/.

The total length of KFRO02 is 170.33 m, though the geophysical logs covers only the interval down to

116.80 m length /Mattsson 2009/.

It should be noted that there is no print-outs from the software Well CAD in Appendix 1 for the
borehole SFR (Silol), since the results have not been store in Sicada yet.

Table 4-1. Deviations from SKB method descriptions.

Included

Not included

Lithological overview mapping (SKB MD 143.006, v. 2.0, activity type GE044)

Rock types (> 1 m in borehole lengths).

Rock occurrences (< 1 m borehole length).

Ductile and brittle-ductile deformation (registered as rock
occurrences).

Open fractures and crushes.

Alteration type and intensity (except for oxidation).

Oxidation.

Photography of drill cores in wet condition.

Photography of drill cores in dry condition.

Simplified geological single-hole interpretation (SHI)(SKB MD 810.003, v. 3.0, activity type GE299)

Rock units (RU)

Geological data limited to results from overview mapping
and rock type coding.

BIPS-images and radar data is lacking for all boreholes.

Geophysical logs limited to six of the boreholes.

Commonly an absence of geophysical information. If
availble geophysical information is of reduced quality.

Possible deformation zones (PDZ)

Identification of PDZ was made based on direct drill core
observations

No preliminary group inspection of a WellCAD log and
Identification of PDZ was performed due to the lack of
relevant data.

Futher revision after independent review, inspection of drill
core photographs and further spot checks on the drill core.

Completion with geophysical information if available.

Commonly an absence of geophysical information. If
availble geophysical information is of reduced quality.
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5 Results

5.1 Rock type coding

The results of the rock type coding of KFRO1 and KFRO02 are presented below and as print-outs from
the software Well CAD in Appendix 1.

5.1.1 KFRO1

The predominant rock types in the borehole are described as a medium-grained pegmatite and a
dark, fine-grained biotite gneiss by /Christiansson and Magnusson 1985/. These two rock types
were coded as pegmatitic granite (101061) and felsic to intermediate metavolcanic rock (103076),
respectively. An occurrence of cataclasite (108003) with an intervening occurrence of pegmatitic
granite occurs at 9.33—10.11 m length. Weak to strong brittle-ductile deformation has affected mainly
the metavolcanic rock along two separate intervals at 18.25-29.40 and 41.60—45.30 m length.

5.1.2 KFR02

The borehole is dominated by grey, fine- to medium-grained ‘granite gneiss’ with subordinate amounts
of medium- to coarse-grained granite and pegmatite according to /Christiansson and Magnusson 1985/.
The ‘granite gneiss’ was coded as fine- to medium-grained metagranite-granodiorite (101057), whereas
the medium- to coarse-grained granite and pegmatite generally were translated into pegmatitic granite
(101061). Minor occurrences of greenstone were coded as felsic to intermediate metavolcanic rock
(103076). A few occurrences of fine- to medium-grained granite (111058) and aplite (1062) were also
registered.

5.2 Lithological overview mapping

The results of the lithological overview mapping for eleven of the boreholes included in this report
are presented below and as print-outs from the software WellCAD in Appendix 1.

5.21 KFR31

The upper part of the drill core, down to 83.20 m length consists of pegmatitic granite (101061) with
subordinate amounts of fine- to medium-grained metagranite-granodiorite (101057), fine- to medium-
grained granite (111058), felsic to intermediate metavolcanic rock (103076) and amphibolite (102017).
The remaining part of the drill core is dominated by fine- to medium-grained metagranite-granodiorite
(101057) with a considerable proportion of fine- to medium-grained granite (111058) and pegmatitic
granite (101061) along with minor aplitic metagranite (101058), felsic to intermediate metavolcanic
rock (103076) and amphibolite (102017). No alterations other than oxidation/reddening were noted in
the drill core.

5.2.2 KFR32

The upper part of the drill core down to 92.58 m length is composed of pegmatitic granite (101061)
and fine- to medium-grained metagranite-granodiorite (101057) with minor amphibolite (102017)
and aplitic metagranite (101058). The remaining part, down to 209.70 m length, consists of fine- to
medium-grained metagranite-granodiorite (101057) with subordinate fine- to medium-grained granite
(111058) and amphibolite (102017) along with very minor pegmatitic granite (101061). No alterations
other than oxidation/reddening were noted in the drill core.
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5.2.3 KFR34

The drill core consists of fine- to medium-grained metagranite-granodiorite (101057) and pegmatitic
granite (101061) in approximate equal proportions, with subordinate felsic to intermediate meta-
volcanic rock (103076). In addition there are a few minor occurrences of amphibolite (102017) and
fine- to medium-grained granite (111058). No alterations other than oxidation/reddening were noted
in the drill core.

5.2.4 KFR37

The lithology of the drill core from KFR37 can be described in three sections. The uppermost, at
12.23-45.50 m length, consists of aplitic metagranite (101058) with subordinate amphibolite in the
upper part. The middle, at 45.50—111.30 m length, consists of fine- to medium-grained granite (111058)
with minor pegmatitic granite (101061), whereas the lowermost section, at 111.30-204.90 m length, is
composed of fine- to medium-grained metagranite-granodiorite (101057) with subordinate pegmatitic
granite (101061) and aplitic metagranite (101058). A major interval of brecciation was registered at
42.60—43.70 m length. No alterations other than oxidation/reddening were noted in the drill core.

5.2.5 KFR38

The predominant rock type in the drill core from KFR38 is fine- to medium-grained metagranite-
granodiorite (101057). Except for one continuous interval of pegmatitic granite (101061) and one of
fine- to medium-grained granite (111058) at 63.65—73.65 and 103.35-122.43 m length, respectively,
subordinate rock types, including amphibolite (102017), pegmatitic granite (101061), aplitic meta-
granite (101058) and fine- to medium-grained granite (111058), are frequent and form occurrences up
to a few metres in length. No alterations other than oxidation/reddening were noted in the drill core.

5.2.6 KFR51

The upper part of the drill core down to 30.07 m length consists of fine- to medium-grained meta-
granite-granodiorite (101057) with subordinate pegmatitic granite (101061), felsic to intermediate
metavolcanic rock (103076) and amphibolite (102017). The remaining part of the drill core consists
of pegmatitic granite (101061) with one minor occurrence of felsic to intermediate metavolcanic
rock (103076). No alterations other than oxidation/reddening were noted in the drill core.

5.2.7 KFR69

The drill core consists predominantly of pegmatitic granite (101061) and fine- to medium-grained
metagranite-granodiorite (101057) in approximate equal proportion. In addition there are a few minor
occurrences of fine- to medium-grained granite (111058), amphibolite (102017), felsic to intermediate
metavolcanic rock (103076), aplitic metagranite (101058) and metatonalite-granodiorite (101054).
An occurrence of moderate calcite alteration accompanied by faint sericitization was noted at
64.10-78.80 m length.

5.2.8 KFR703

The drill core from KFR70 consists of pegmatitic granite (101061) with two intervals at 22.48-50.30

and 74.00-93.04 m length that include occurrences of fine- to medium-grained metagranite-granodior-
ite (101057) and minor amphibolite (102017). A brecciated interval was registered at 102.17-102.50 m
length. No alterations other than oxidation/reddening were noted in the drill core.

5.29 KFRT71

The predominant rock type in the drill core from KFR71 is a fine- to medium-grained metagranite-
granodiorite (101057). Subordinate rock types consist of amphibolite (102017), pegmatitic granite
(101061), felsic to intermediate metavolcanic rock (103076) and fine- to medium-grained granite
(111058). A major interval of cataclastic rock (108003) occurs at 79.00-90.20 m length, whereas

a pegmatitic granite affected by brittle-ductile deformation occurs at 41.29—-41.40 m length. The
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amphibolites in the lower part of the drill core are typically weakly to moderately chloritized. Faint
to moderate argillization occurs at 99.31-99.85 m length and a continuous interval of sericitization
was noted at 109.25-120.93 m length.

5.2.10 KFR72

The upper part of the drill core down to 41.50 m length is a mixed interval of felsic to intermediate
metavolcanic rock (103076), amphibolite (102017), pegmatitic granite (101061) and fine- to medium-
grained metagranite-granodiorite (101057). The remaining part consists of fine- to medium-grained
metagranite-granodiorite (101057) with several occurrences of pegmatitic granite (101061), as well as
minor amphibolite (102017) in the lowermost part. Two minor, ductile shear zones occur at 31.45-31.87
and 91.14-91.45 m length. Alteration including faint to moderate argillization, weak chloritization, weak
sericitization and moderate epidotization occur frequently down to 61.66 m length.

5.2.11 KFR89

The drill core consists of fine- to medium-grained metagranite-granodiorite (101057) with one
occurrence of amphibolite (102017) at 11.19-14.40 m length. A brittle-ductile shear zone occurs at
14.00—-14.40 m length. No alterations other than oxidation/reddening were noted in the drill core.

5.3 Identification of rock units and possible deformation zones

The results of the identification of rock units and possible deformation zones in the 32 drill cores
are presented below and as print-outs from the software WellCAD in Appendix 1.

5.3.1 KFRO01
Rock units

The borehole can be divided into three different rock units, RU1-RU3. All rock units have been
interpreted with a high degree of confidence.

0-11.25m

RU1: Pegmatitic granite (101061) with one occurrence of fine- to medium-grained metagranite-
granodiorite (101057) in the uppermost part of the interval. Confidence level = 3.

11.25-45.84 m

RU2: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of pegmatitic
granite (101061). Confidence level = 3.

45.84-62.30 m

RU3: Pegmatitic granite (101061) with one subordinate occurrence of amphibolite (102017) in the
lower part of the interval. Confidence level = 3.

Possible deformation zones

One possible deformation zone, spanning the entire length of the borehole, of brittle and locally
brittle-ductile character and with high degree of confidence has been interpreted in KFRO1.

0-62.30 m

DZ1: High frequency of broken fractures, with consistently more than 10 broken fractures per metre;
locally considerably more, especially in the lowermost 18 m, which consists of pegmatitic granite
(101061). a-angles in the pegmatitic granite (101061) are generally high and in the strongly foliated
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felsic to intermediate volcanic rock (103076) generally parallel with the foliation. In the interval
18.25-29.40 m length there is brittle-ductile deformation and intense foliation, locally cataclasite in
the pegmatitic granite (101061). Several crushes, especially between 49 m length and the end of the
borehole. Muscovitization and faint to weak argillization of the felsic to intermediate metavolcanic
rock (103076). Predominant minerals in broken fractures are calcite, clay minerals and locally
chlorite; in the pegmatitic granite (101061) mainly calcite. The SPR log is generally decreased along
the entire borehole (200 ohm relative to the ‘normal’ background of 1,000 ohm), which indicates a
high frequency of open fractures. Felsic to intermediate metavolcanic rock (103076) and pegmatitic
granite (101061). Confidence level = 3.

No hydraulic test data from the section 0—11.0 m length. The transmissivity of the section
11.0-43.5 m length is low (4-10~® m?/s). Increased transmissivity (1-10° m?/s) of the section
44.5-62.3 m length.

5.3.2 KFRO02
Rock units

The borehole can be divided into four different rock units, RU1-RU4. All rock units have been
interpreted with a high degree of confidence.

0-35.85m
RUI: Pegmatitic granite (101061). Confidence level = 3.

35.85-94.52 m

RU2: Fine- to medium-grained metagranite-granodiorite (101057) with considerable amounts of
pegmatitic granite (101061). Subordinate occurrences of felsic to intermediate metavolcanic rocks
(103076). Confidence level = 3.

94.52-141.94 m

RU3: Pegmatitic granite (101061) with subordinate occurrences of felsic to intermediate metavol-
canic rock (103076) and fine- to medium-grained metagranite-granodiorite (101057). Confidence
level = 3.

141.94-170.33 m

RU4: Fine- to medium-grained metagranite-granodiorite (101057) with considerable amounts
of pegmatitic granite (101061). One subordinate occurrence of fine- to medium-grained granite
(111058). Confidence level = 3.

Possible deformation zones

Three possible deformation zones of brittle character have been identified in KFR02, one with a
low degree of confidence, one with a medium degree of confidence and one with a high degree of
confidence.

32.5-37.5m

DZ1: Only defined by geophysical data. Distinctly decreased levels in the resistivity and SPR data
along the entire interval. In the fluid temperature data there is a significant anomaly centered at c.
34.0 m length, which indicates in or out flow of water. Pegmatitic granite (101061), fine- to medium-
grained metagranite-granodiorite (101057) and felsic to intermediate metavolcanic rock (103076).
Confidence level = 2.

Moderate but increased transmissivity of the sections 26-36 m length and 3646 m length (7-10~
and 4107 m?%s, respectively).
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99.2-100.2 m

DZ2: Only defined by geophysical data. Decreased levels in the resistivity and SPR data along the
interval. In the fluid temperature data there is a minor anomaly centered at ¢. 99.8 m length, which
indicates in or out flow of water. Pegmatitic granite (101061). Confidence level = 1.

Moderate transmissivity of the section 96—106 m length (6-10-% m?/s).

114.80-124.45 m

DZ3: Increased frequency of broken fractures, with an average of c. 7 broken fractures/m. Generally
high a-angles. Highest frequency of broken fractures in the interval 116.70—117.65 m length. Increased
frequency of unbroken fractures that form networks in the interval 114.80-116.80 m length. Faint
to weak oxidation throughout the interval. Predominant minerals in broken fractures are calcite,
hematite along with locally minor amounts of clay minerals and in the sealed fracture networks at
114.80-116.80 m length adularia, quartz and calcite. Locally vugs in the sealed fracture networks.
Pegmatitic granite (101061) and fine- to medium-grained metagranite-granodiorite (101057).
Confidence level = 3.

Moderate transmissivity of the tested section 81-136 m length (9-10°% m?/s).

5.3.3 KFRO03
Rock Units

The borehole can be divided into five different rock units, RUI-RUS5. Rock unit 3 occurs in two
separate length intervals. Three rock units have been interpreted with a medium degree of confidence
and two with a high degree of confidence.

0-18.86 m

RUT1: In the uppermost 6 m consists of fine- to medium-grained metagranite-granodiorite (101057)
with subordinate occurrences of pegmatitic granite (101061). The remaining part of the interval con-
sists of felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of amphibolite
(102017). Confidence level = 2.

18.86—46.00 m

RU2: Pegmatitic granite (101061) with subordinate occurrences of fine- to medium-grained
metagranite-granodiorite (101057). Confidence level = 3.

46.00-59.49 m

RU3a: Aplitic metagranite (101058) wit one minor occurrence of pegmatitic granite (101061) in the
upper part of the interval. Confidence level = 2.

59.49-74.85m

RU4: Mixed interval dominated by fine- to medium-grained metagranitoid (101051) with occurrences
of amphibolite (102017), pegmatitic granite (101061) and aplitic metagranite (101058). Confidence
level = 2.

74.85-94.17 m

RU3b: Aplitic metagranite (101058) with subordinate occurrences of pegmatitic granite (101061)
and fine- to medium-grained metagranite-granodiorite (101057) in the upper half of the interval.
Confidence level = 2.
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94.17-101.60 m
RUS: Pegmatitic granite (101061). Confidence level = 3.

Possible deformation zones

Four possible deformation zones of brittle character have been identified in KFRO03, two with a medium
degree of confidence and two with a high degree of confidence.

6-12 m

DZ1: Only defined by geophysical data. Distinct decrease in the SPR logging data along the entire
interval. Felsic to intermediate metavolcanic rock (103076) and amphibolite (102017). Confidence
level = 2.

Moderate transmissivity of the section 544 m length (1-10° m?/s).

48.00-53.65 m

DZ2: Increased frequency of broken and unbroken fractures. Generally a-angles > 45°. Crushed sec-
tion at 50.85-51.20 m length. A 4 dm long laumontite-sealed breccia at approximately 49.5 m length.
Generally faint oxidation. Predominant fracture minerals are laumontite, calcite, clay minerals, chlorite
and hematite. Distinct decrease in the SPR logging data along the entire interval. Moderately foliated
metagranite-granodiorite (101057) and pegmatitic granite (101061). Confidence level = 2.

Moderate transmissivity of the section 45-56 m length (3-107 m?/s).

70.42-72.75 m

DZ3: Slightly increased frequency of broken and unbroken fractures. Generally a-angles < 45°. Faint
to weak oxidation and in most of the interval strong laumontization. Predominant fracture minerals
are laumontite, hematite/Fe-hydroxide, clay minerals and chlorite. Distinct decrease in the SPR
logging values along the entire interval. Fine- to medium-grained granite (111058) and amphibolite
(102017). Confidence level = 3.

Low transmissivity of the section 57-80 m length (4-10% m%s).

81.86-95.95 m

DZ4: Increased frequency of broken and unbroken fractures, which locally forms sealed networks.
Approximately 9 broken fractures/m outside crushed intervals. Varying a-angles with several con-
spicuous, clay-dominated fractures at angles < 30°. Four minor crushes. Faint to weak oxidation and
minor argillization associated with clay-dominated fractures. Predominant fracture minerals are clay
minerals, Fe-hydroxide/hematite, chlorite and calcite, and in unbroken fractures also adularia. Distinct
decrease in the SPR logging values along the section 85.0-93.0 m length. Fine- to medium-grained
granite (111058) and pegmatitic granite (101061). Confidence level = 3.

Low transmissivity of the section 81-101.6 m length (2:10= m?%/s).

5.3.4 KFRO05

Rock units
The borehole can be divided into five different rock units, RUI-RUS5. All rock units have been
interpreted with a medium degree of confidence.

0.60-7.48 m

RUI: The upper half of the interval consists of amphibolite (102017) one occurrence of felsic to
intermediate metavolcanic rock (103076), whereas the lower half consists of felsic to intermediate
metavolcanic rock (103076) with one occurrence of pegmatitic granite (101061). Confidence level = 2.
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7.48-45.44 m

RU2: Fine- to medium-grained granite (111058) with subordinate occurrences of pegmatitic granite
(101061) and in the lower part felsic to intermediate metavolcanic rock (103076). Confidence level = 2.

45.44-75.95 m

RU3: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of pegmatitic
granite (101061) and amphibolite (102017). Confidence level = 2.

75.95-84.93 m

RU4: Fine- to medium-grained granite (111058) with one minor occurrence of pegmatitic granite
(101061). Confidence level = 2.

84.93-131.40 m

RUS: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of fine- to
medium-grained granite (111058), pegmatitic granite (101061) and amphibolite (102017). The
physical properties of the felsic to intermediate volcanic rock differ significantly from that of RU3
and from what is normally expected of this rock type. The felsic to intermediate volcanic rock
shows an increased natural gamma radiation (40 pR/h) and partly significantly decreased density of
2,630 kg/m?, which deviates strongly from the ‘normal’ properties of this rock type of ¢. 5-15 uR/h
and c. 2,720-2,750 kg/m?3. Confidence level = 2.

Possible deformation zones

One possible deformation zone of brittle character and with high degree of confidence has been
interpreted in KFROS.

85.00-87.90 m

DZ1: Increased frequency of broken fractures, most of them with a-angles > 45°. Crushed section
at 85.25-86.22 m length. Faint to weak oxidation throughout the interval. Predominant fracture
minerals are Fe-hydroxide/hematite, calcite, clay minerals and chlorite. Distinct decrease in the SPR
logging values along the section 84.2—-86.8 m length. There is also an anomaly in the fluid tempera-
ture data, with its minima at c. 86.6 m length, which indicates in or out flow of water. Moderately
foliated metagranite-granodiorite (101057). Confidence level = 3.

No hydraulic test data from this section of the borehole.

5.3.5 KFR10
Rock Units

The borehole can be divided into two different rock units, RU1-RU2. Both rock units have been
interpreted with a medium degree of confidence.

0-63.42m

RUI1: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of fine- to
medium-grained granite (111058), pegmatitic granite (101061), amphibolite (102017) and one
occurrence of fine- to medium-grained metagranite-granodiorite (103076). Confidence level = 2.

63.42-107.28 m

RU2: Fine- to medium-grained granite (111058), felsic to intermediate metavolcanic rock (103076)
and pegmatitic granite (101061) in approximate equal proportions. Minor occurrences of amphibo-
lite (102017) and in the uppermost part of the interval one occurrence of fine- to medium-grained
metagranitoid (101051). Confidence level = 2.
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Possible deformation zones

Two possible deformation zones of brittle character have been identified in KFR10, one with a low
degree of confidence and one with a high degree of confidence.

0-5.00 m

DZ1: Increased frequency of broken and locally unbroken fractures. a-angles > 45°. Weak to
medium oxidation outside amphibolites. Predominant fracture minerals are chlorite, laumontite,
calcite and clay minerals. Moderately foliated metagranite-granodiorite (101057) and amphibolite
(102017). Confidence level = 1.

No hydraulic test data from this section of the borehole.

95.65-107.28 m

DZ2: Increased frequency of broken and unbroken fractures. Several crushes and the most extensive
at 96.50-97.15 m length. Varying a-angles, but generally > 45°. Weak to moderate oxidation
throughout the interval. Predominant minerals in broken fractures are clay minerals, calcite and
chlorite and in unbroken fractures quartz, adularia and calcite. Fine- to medium-grained granite
(111058) and felsic to intermediate metavolcanic rock (103076). Confidence level = 3.

High transmissivity of the section 87.0-107.28 m length (3-10-5 m?/s). The transmissivity of this
section is significantly elevated compared with the rest of the tested borehole sections.

5.3.6 KFR11
Rock units

The borehole can be divided into four different rock units, RU1-RU4. All rock units have been
interpreted with a medium degree of confidence.

0-18.73 m

RU1: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
pegmatitic granite (101061) in the upper part and one occurrence of amphibolite (102017) in the
lower part of the interval. Confidence level = 2.

18.73-32.35 m

RU2: Fine- to medium-grained metatonalite-granodiorite (101054) with one subordinate occurrence
of amphibolite (102017) in the upper part and subordinate occurrences of pegmatitic granite
(101061) and fine- to medium-grained metagranite-granodiorite (101057) in the lower part of the
interval. Confidence level = 2.

32.35-52.40 m

RU3: Pegmatitic granite (101061) with subordinate occurrences of fine- to medium-grained
metagranite-granodiorite (101057) and felsic to intermediate metavolcanic rock (103076).
Confidence level = 2.

52.40-98.07 m

RU4: Fine- to medium-grained granite (111058) with subordinate occurrences of pegmatitic granite
(101061) and one minor occurrence of amphibolite (102017). Confidence level = 2.

Possible deformation zones

One possible deformation zone of brittle and locally brittle-ductile character and with high degree of
confidence has been interpreted in KFR11.
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41.45-95.65 m

DZ1: Increased frequency of broken fractures. In the section 61.90-92.12 m length more highly
increased frequency, several crushes, breccias and locally brittle-ductile deformation, particularly
at 66.58—74.30 m length. Varying a-angles, but generally > 45°. A considerable amount of the
fractures are parallel with the tectonic foliation. Occurrences of quartz dissolution (‘vuggy granite’)
at 66.58—67.15 and 70.45-70.60 m length. Faint to weak oxidation throughout the interval.
Predominant fracture minerals are chlorite, calcite, laumontite and in the core of the possible zone
clay minerals, asphaltite and quartz. Pegmatitic granite (101061) and fine- to medium-grained
granite (111058). Confidence level = 3.

High transmissivity of the section 40.0-98.07 m length (6-:10-> m?/s). The absolutely dominating
transmissivity is contained in the in the section 56-98.07 mlength.

5.3.7 KFR12
Rock units

The borehole can be divided into three different rock units, RU1-RU3. One rock unit has been
interpreted with a medium degree of confidence and two with a high degree of confidence.

0-14.77 m

RU1: Pegmatitic granite (101061) and fine- to medium-grained granite (111058) in approximately
equal proportions. Minor occurrences of fine- to medium-grained metagranite-granodiorite (101057)
in the lowermost part of the interval. Confidence level = 3.

14.77-36.04 m

RU2: Fine- to medium-grained metagranite-granodiorite (101057). Confidence level = 3.

36.04-50.26 m

RU3: Pegmatitic granite (101061) with subordinate occurrences of fine- to medium-grained granite
(111058), fine- to medium-grained metagranitoid (101051), felsic to intermediate metavolcanic rock
(103076) and amphibolite (102017). Confidence level = 2.

Possible deformation zones

One possible deformation zone of brittle character and with high degree of confidence has been
interpreted in KFR12.

21.25-31.50 m

DZ1: Increased frequency of broken fractures. The section 24.30-25.64 m length is generally
crushed. a-angles > 55°. Weak oxidation throughout the interval. Predominant fracture minerals
are clay minerals, Fe-hydroxide/hematite and chlorite. Fine- to medium-grained granite (111058).
Confidence level = 3.

Relatively high transmissivity of the section 20.0-33.0 m length (3:107° m?/s). The transmissivity of
this section is significantly elevated compared with the rest of the tested borehole sections.

5.3.8 KFR14
Rock Units

The borehole can be divided into one rock unit, RU1, which has been interpreted with a medium
degree of confidence.
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0-28.67 m

RUI: Amphibolite (102017) with subordinate occurrences of felsic to intermediate metavolcanic
rocks (103076), pegmatitic granite (101061) and fine- to medium-grained granite (111058).
Confidence level = 2.

Possible deformation zones

No possible deformation zones have been identified in KFR14.

5.3.9 KFR19
Rock units

The borehole can be divided into four different rock units, RU1-RU4. Rock unit 2 occurs in two
separate length intervals. Three rock units have been interpreted with a medium degree of confidence
and one with a high degree of confidence.

0-9.90 m

RU1: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
felsic to intermediate metavolcanic rock (103076). Confidence level = 2.

9.90-46.60 m

RU2a: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of pegmatitic
granite (101061), amphibolite (102017) and in the lowermost part fine- to medium-grained granite
(111058). The physical properties of the felsic to intermediate volcanic rock differ significantly from
what is normally expected of this rock type, with an increased natural gamma radiation (30-50 uR/h)
and partly significantly decreased density of 2,650-2,690 kg/m?, which deviates strongly from the
‘normal’ properties of this rock type of ¢. 5-15 uR/h and ¢. 2,720-2,750 kg/m?. Confidence level = 2.

46.60-78.81 m

RU3: Fine- to medium-grained granite (111058) with subordinate occurrences of pegmatitic granite
(101061) and one minor occurrence of fine- to medium-grained metagranite-granodiorite (101057).
Confidence level = 2.

78.81-97.13 m

RU4: Pegmatitic granite (101061) with subordinate occurrences of felsic to intermediate metavolcanic
rock (103076). Confidence level = 3.

97.13-110.17 m

RU2Db: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of pegmatitic
granite (101061) and one minor occurrence of amphibolite (102017). Confidence level = 2.

Possible deformation zones

One possible deformation zone of brittle character and with medium degree of confidence has been
interpreted in KFR19.

38.53-49.32 m

DZ1: Slightly increased frequency of unbroken and broken fractures with a mean of 11 broken
fractures/m. a-angles are generally high (> 55°), but in the lowermost 3 m of the interval several
laumontite-dominated fractures with angles < 35°. Locally faint oxidation and minor oxidation
adjacent to fractures. Predominant fracture minerals are laumontite, calcite, chlorite and locally
clay minerals. There is a minor decrease in the SPR amplitude along the section which indicates

30 P-10-07



decreased bulk resistivity. Moderately foliated metagranite-granodiorite (101057) and pegmatitic
granite (101061). Confidence level = 2.

No hydraulic test data from this section of the borehole.

5.3.10 KFR20
Rock units

The borehole can be divided into six different rock units, RU1-RU6. Three rock units have been
interpreted with a medium degree of confidence and three with a high degree of confidence.

0-33.10 m

RUI: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
pegmatitic granite (101061), felsic to intermediate metavolcanic rocks (103076) and amphibolite
(102017). Confidence level = 2.

33.10-41.87 m

RU2: Amphibolite (102017) with subordinate occurrences of felsic to intermediate metavolcanic
rock (103076). Confidence level = 3.

41.87-61.60 m

RU3: Fine- to medium-grained granite (111058) with subordinate occurrences of pegmatitic granite
(101061). Confidence level = 3.

61.60-75.85m

RU4: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of amphibolite
(102017) and pegmatitic granite (101061). Confidence level = 2.

75.85-88.10 m

RUS: Felsic to intermediate metavolcanic rock (103076). The physical properties of the felsic to
intermediate volcanic rock differ significantly from what is normally expected of this rock type. It
shows an increased natural gamma radiation (50-70 pR/h) and partly significantly decreased density
of 2,640-2,680 kg/m?, which deviates strongly from the ‘normal’ properties of this rock type of c.
5-15 uR/h and ¢. 2,720-2,750 kg/m*. Confidence level = 2.

88.10-109.70 m

RU6: Pegmatitic granite (101061) with subordinate occurrences of felsic to intermediate metavolcanic
rock (103076). One single occurrence of amphibolite (102017) and one of fine- to medium-grained
granite (111058). Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle character and with low degree of confidence has been
interpreted in KFR20.

48.50-52.00 m

DZ1: Increased frequency of unbroken and broken fractures. Variable a-angles, which generally are
< 30° for the widest fractures. Weak oxidation throughout the interval. Predominant fracture minerals
are laumontite, calcite and chlorite. There are no significant anomalies in the geophysical logging
data. Fine- to medium-grained granite (111058). Confidence level = 1.

Moderate transmissivity of the section 44.0-58.0 m length (1-10°¢ m%/s).
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5.3.11 KFR31
Rock Units

The borehole can be divided into seven different rock units, RU1-RU?7. All rock units have been
interpreted with a high degree of confidence.

16.60-81.95 m

RUI: Pegmatitic granite (101061) with subordinate occurrences of fine- to medium-grained metagranite-
granodiorite (101057), fine- to medium-grained granite (111058), felsic to intermediate metavolcanic
rock (103076) and amphibolite (102017). Confidence level = 3.

81.95-104.91 m

RU2: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences
of amphibolite (102017). Single minor occurrences of felsic to intermediate metavolcanic rock
(103076), aplitic metagranite (101058) and pegmatitic granite (101061). Confidence level = 3.

104.91-151.06 m

RU3: Pegmatitic granite (101061) and fine- to medium-grained metagranite-granodiorite (101057)
in approximately equal proportions. Subordinate occurrences of felsic to intermediate metavolcanic
rock (103076), amphibolite (102017) and fine- to medium-grained granite (111058). Confidence
level = 3.

151.06-198.65 m

RU4: Fine- to medium-grained metagranite-granodiorite (101057) and fine- to medium-grained
granite (111058) in approximately equal proportions. Subordinate occurrences of amphibolite
(102017) in the lowermost part of the interval. Confidence level = 3.

198.65-213.34 m
RUS: Aplitic metagranite (101058). Confidence level = 3.

213.34-227.54 m
RUBG6: Fine- to medium-grained granite (111058). Confidence level = 3.

227.54-242.10 m

RU7: Fine- to medium-grained metagranite-granodiorite (101057) with one single occurrence of
pegmatitic granite (101061) and one of amphibolite (102017). Confidence level = 3.

Possible deformation zones

Two possible deformation zones of brittle character have been identified in KFR31, one with a medium
degree of confidence and one with a high degree of confidence.

82.05-91.70 m

DZ1: Increased frequency of broken fractures, with an average of c. 13 broken fractures/m. Variable
a-angles, but generally > 40°. Locally minor crushes. Generally faint to weak oxidation. Predominant
minerals in broken fractures are chlorite, calcite and hematite. Fine- to medium-grained metagranite-
granodiorite (101057) and at the lower end of the possible deformation zone a minor occurrence of
amphibolite. Confidence level = 2.
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Moderate transmissivity of the interval 87-90 m length (8107 m?/s). This section is one of four
3-m-sections in the borehole with a transmissivity above the measurement limit at 5-10®* m?%s. The
transmissivity of the rest of the section is low and below the measurement limit.

228.76-232.00 m

DZ2: Increased frequency of broken fractures and several crushed intervals. a-angles generally > 45°
and typically parallel with the tectonic foliation. Generally faint to weak oxidation of the metagranite
and faint to weak chloritization of the amphibolites. Predominant minerals in broken fractures are
clay minerals, hematite, chlorite and calcite. Fine- to medium-grained metagranite-granodiorite
(101057) and amphibolite (102017). Confidence level = 3.

Moderate transmissivity of the interval 204-242 m length (9-107 m?/s).

5.3.12 KFR32
Rock Units

The borehole can be divided into six different rock units, RUI-RU®6. All rock units have been
interpreted with a high degree of confidence.

16.55 — 48.56 m

RU1: Pegmatitic granite (101061) with subordinate occurrences of fine- to medium-grained
metagranite-granodiorite (101057) in the lower part of the interval. Confidence level = 3.

48.56 — 66.45 m

RU2: Fine- to medium-grained metagranite-granodiorite (101057). Confidence level = 3.

66.45 - 92.58 m

RU3: Pegmatitic granite (101061) with one single occurrence of aplitic metagranite (101058) in the
uppermost part of the interval. Subordinate occurrences of amphibolite (102017) in the upper part of
the interval. Confidence level = 3.

92.58 — 140.69 m

RU4: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
amphibolite (102017), pegmatitic granite (101061) and fine- to medium-grained granite (111058).
Confidence level = 3.

140.69 — 163.10 m

RUS: Fine- to medium-grained granite (111058) with one subordinate occurrence of fine- to
medium-grained metagranite-granodiorite (101057). Confidence level = 3.

163.10 — 209.70 m

RUG6: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
amphibolite (102017). Confidence level = 3.

Possible deformation zones

Two possible deformation zones of brittle character and with high degree of confidence have been
interpreted in KFR32.
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155.70 — 159.00 m

DZ1: Increased frequency of broken fractures. A few fractures with very low a-angles, almost parallel
to the drill core length axis dominate the interval. Weak to moderate oxidation throughout the interval.
Predominant minerals in broken fractures are calcite, chlorite, clay minerals and locally laumontite.
Fine- to medium-grained metagranite-granodiorite (101057) and fine- to medium-grained granite
(111058). Confidence level = 3.

The transmissivity of the section 154—160 m length is low and below the measurement limit.

163.10-186.10 m

DZ2: Increased frequency of unbroken fractures and especially broken fractures. More than 10 broken
fractures/m throughout the interval. a-angles generally > 45°. Locally minor crushes. Weak to medium
oxidation throughout the interval and weak to medium chloritization of amphibolites (102017).
Predominant minerals in broken fractures are clay minerals, hematite, chlorite and calcite, and in unbro-
ken fractures laumontite. Fine- to medium-grained metagranite-granodiorite (101057) and amphibolite
(102017). Confidence level = 3.

High transmissivity of the interval 163—176 m length (4-10~° m?/s) and moderate transmissivity of
the interval 176—187 m length (2:10°° m%/s).

5.3.13 KFR34
Rock Units

The borehole can be divided into three different rock units, RU1-RU3. Rock unit 2 occurs in two
separate length intervals. All rock units have been interpreted with a high degree of confidence.

13.55-28.20 m

RU1: Felsic to intermediate metavolcanic rock (103076). Confidence level = 3.

28.20-47.09 m

RU2a: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
pegmatitic granite (101061) and one occurrence of felsic to intermediate metavolcanic rock (103076)
and one of amphibolite (102017). Confidence level = 3.

47.09-76.30 m

RU3: Pegmatitic granite (101057) with one minor occurrence of fine- to medium-grained
metagranite-granodiorite (101057). Confidence level = 3.

76.30-142.00 m

RU2b: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences
of pegmatitic granite (101061), felsic to intermediate metavolcanic rock (103076), amphibolite
(102017) and one occurrence of fine- to medium-grained granite (111058). Confidence level = 3.

Possible deformation zones
No possible deformation zone has been identified in KFR34.

5.3.14 KFR37
Rock Units

The borehole can be divided into four different rock units, RU1-RU4. All rock units have been
interpreted with a high degree of confidence.
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12.23-24.70 m

RU1: Amphibolite (102017) and aplitic metagranite (101058) in approximately equal proportions.
Confidence level = 3.

24.70-45.50 m
RU2: Aplitic metagranite (101058). Confidence level = 3.

45.50-111.30 m

RU3: Fine- to medium-grained granite (111058) with subordinate occurrences of pegmatitic granite
(101061) and one occurrence of aplitic metagranite (101058). Confidence level = 3.

111.30-204.90 m

RU4: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
pegmatitic granite (101061) and aplitic metagranite (101058). Confidence level = 3.

Possible deformation zones

Two possible deformation zones of brittle character have been identified in KFR37, one with a
medium degree of confidence and one with a high degree of confidence.

36.60-45.60 m

DZ1: Increased frequency of unbroken, irregular fractures, often as sealed networks. a-angles gener-
ally > 45°, whereas the tectonic foliation is almost perpendicular to the drill core length axis. Several
brecciated intervals, of which the most extensive occurs at 42.60—43.70 m length. Generally weak
oxidation. Predominant minerals in unbroken fractures are calcite, adularia, laumontite and hematite.
Fine- to medium-grained granite (111058). Confidence level = 2.

Moderate transmissivity of the interval 36-48 m length (1-107¢ m%/s).

183.43-193.60 m

DZ2: Increased frequency of broken fractures with an average of c. 10 broken fractures/m outside crushes.
Variable a-angles, but generally > 45°. Crushed interval at 191.00-192.35 m length. Generally weak to
medium oxidation. Predominant minerals in broken fractures are clay minerals, hematite/Fe-hydroxide
and locally chlorite. Fine- to medium-grained metagranite-granodiorite (101057) and pegmatitic granite
(101061). Confidence level = 3.

High transmissivity of the interval 183—194 m length (4-10° m%/s). The dominating transmissivity is
contained in the in the section 191-194 m length.

5.3.15 KFR38
Rock Units

The borehole can be divided into three different rock units, RUI-RU3. Rock unit 2 occurs in two
separate length intervals. All rock units have been interpreted with a high degree of confidence.

13.45-42.75 m

RUI: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences
of pegmatitic granite (101061) and one occurrence of aplitic metagranite (101058) and one of
amphibolite (102017). Confidence level = 3.
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42.75-99.65 m

RU2a: Mixed interval dominated by fine- to medium-grained metagranite-granodiorite (101057)
with considerable amounts of pegmatitic granite (101061), aplitic metagranite (101058) and amphi-
bolite (102017). Subordinate occurrences of fine- to medium-grained granite (111058). Confidence
level = 3.

99.65-122.43 m

RU3: Fine- to medium-grained granite (111058) with a minor occurrence of pegmatitic granite
(101061) in the uppermost part of the interval. Confidence level = 3.

122.43-185.40 m

RU2b: Mixed interval dominated by fine- to medium-grained metagranite-granodiorite (101057) with
considerable amounts of pegmatitic granite (101061) and aplitic metagranite (101058). Subordinate

occurrences of amphibolite (102017) and one occurrence of fine- to medium-grained granite (111058).
Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle character and with high degree of confidence has been
interpreted in KFR38.

153.60-181.65 m

DZ1: Increased frequency of broken and unbroken fractures. Several crushes, of which the most
extensive occurs at 178.90-186.00 m length. Generally a-angles > 45°. Locally weak oxidation.
Amphibolites are consistently weakly chloritized. Predominant minerals in broken fractures are clay
minerals, chlorite, hematite, calcite and laumontite and in unbroken fractures laumontite, calcite and
hematite. Pegmatitic granite (101061), fine- to medium-grained metagranite-granodiorite (101057),
aplitic metagranite (101058) and amphibolite (102017). Confidence level = 3.

High transmissivity of the interval 153—182 m length (4-10° m?%s). The dominating transmissivity
is contained in the in the section 179-182 m length.

5.3.16 KFR51
Rock Units

The borehole can be divided into two different rock units, RU1-RU2. Both rock units have been
interpreted with a high degree of confidence.

0-30.07 m

RU1: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences
of felsic to intermediate metavolcanic rock (103076), pegmatitic granite (101061) and amphibolite
(102017). Confidence level = 3.

30.07-46.28 m

RU2: Pegmatitic granite (101061) with one minor occurrence of felsic to intermediate metavolcanic
rock (103076) in the lower part of the interval. Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle character and with low degree of confidence has been
interpreted in KFR51.
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9.84-11.15m

DZ1: Increased frequency of unbroken and broken fractures. a-angles between 35-50°. Locally
oxidation. Amphibolites are consistently weakly chloritized. Predominant minerals are laumontite,
calcite and chlorite. Felsic to intermediate metavolcanic rock (103076) and fine- to medium-grained
metagranite-granodiorite (101057). Confidence level = 1.

No hydraulic test data from this borehole.

5.3.17 KFR52
Rock Units

The borehole can be divided into one rock unit, RU1, which has been interpreted with a high degree
of confidence.

0-29.95m

RU1: Pegmatitic granite (101061) with subordinate occurrences of fine- to medium-grained granite
(111058), fine- to medium-grained metagranite-granodiorite (101057) and amphibolite (102017).
Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle character and with low degree of confidence has been
interpreted in KFR52.

19.85-22.40 m

DZ1: Several fractures with low a-angles (c. 25°) and infillings of chlorite and clay minerals in the section
21.70-22.40 m length. Strong argillization and generally crushed in the section 20.99-21.11 m length.
Most fractures have a-angles > 60°. Calcite sealed breccia with low a-angle (c. 25°) at 19.85-20.05 m
length. Faint to weak oxidation throughout the interval. Pegmatitic granite (101061), fine- to medium-
grained granite (111058) and strongly foliated metagranite-granodiorite (101057). Confidence level = 2.

No hydraulic test data from this borehole.

5.3.18 KFR57
Rock Units

The borehole can be divided into two different rock units, RU1-RU2. Both rock units have been
interpreted with a medium degree of confidence.

0-16.44 m

RUT: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of amphibolite
(102017), fine- to medium-grained metagranite-granodiorite (101057) and pegmatitic granite (101061).
Confidence level = 2.

16.44-25.38 m

RU2: Pegmatitic granite (101061) and fine- to medium-grained granite (111058) in approximately
equal proportions. Confidence level = 2.

Possible deformation zones

One possible deformation zone of brittle character and with high degree of confidence has been
interpreted in KFRS57.
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15.85-25.38 m

DZ1: Increased frequency of broken fractures. Varying a-angles with generally low angles (< 30°)
in the cental part of the interval. Generally faint to moderate oxidation and at 16.80-21.50 m length
argillization, locally of strong intensity. Predominant minerals in broken fractures are clay minerals.
Pegmatitic granite (101061), fine- to medium-grained granite (111058) and amphibolite (102017).
Confidence level = 3.

No hydraulic test data from this borehole.

5.3.19 KFR61
Rock Units

The borehole can be divided into two different rock units, RU1-RU2. Both rock units have been
interpreted with a medium degree of confidence.

1.43-44.35m

RUI1: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of pegmatitic
granite (101061), one minor occurrence of fine- to medium-grained metagranitoid (101051) and one
of amphibolite (102017). Confidence level = 3.

44.35-70.90 m

RU2: Pegmatitic granite (101061) with subordinate occurrences of felsic to intermediate metavolcanic
rock (103076) in the upper part of the interval. Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle and locally brittle-ductile character and with high a degree
of confidence has been interpreted in KFR61.

1.40-70.90 m

DZ1: Generally 10-15 broken fractures/m. Varying a-angles but generally >45°. A considerable pro-
portion of the fractures are oriented parallel with the tectonic foliation. More highly fractured with
several crushes, cataclasite and brecciation in the approximate section between 50 and 65 m length.
Very local argillization and the amphibolite is affected by chloritisation. Predominant minerals in
broken fractures are chlorite, calcite, laumontite and clay minerals. In the section 50-60 m length
clay minerals and asphaltite dominate the fracture mineralogy. Cataclasite (108003), high strained
pegmatitic granite (101061), recrystallized metagranite-granodiorite (101057) and amphibolite
(102017). Confidence level = 3.

No hydraulic test data from this borehole.

5.3.20 KFR62
Rock Units

The borehole can be divided into two different rock units, RU1-RU2. Both rock units have been
interpreted with a medium degree of confidence.

1.40-30.18 m

RUT: Felsic to intermediate metavolcanic rock (103076) with minor occurrences of pegmatitic
granite (101061). Confidence level = 3.
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30.18-82.80 m

RU2: Pegmatitic granite (101061) with subordinate occurrences of felsic to intermediate metavolcanic
rock (103076). Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle and locally brittle-ductile character and with high degree of
confidence has been interpreted in KFR62.

45.64-82.80 m

DZ1: Increased frequency of unbroken and particularly broken fractures, with 10-20 broken fractures/m.
Several crushes in the section 51.90-77.00 m length. Generally high a-angles with a considerable
amount parallel with the tectonic foliation. Locally brittle-ductile deformation. Cataclasite and locally
breccia between 53.00 and c¢. 73 m length. Minor occurrences of faint oxidation and moderate to strong
argillization. Predominant in broken fractures are clay minerals, chlorite, calcite and locally asphaltite.
Strongly foliated pegmatitic granite (101061), cataclasite (108003), strongly foliated metagranite-
granodiorite (101057) and amphibolite (102017). Confidence level = 3.

No hydraulic test data from this borehole.

5.3.21 KFR63
Rock Units

The borehole can be described by one rock unit, RU1, which has been interpreted with a high degree
of confidence.

0-15.08 m

RUI: Felsic to intermediate metavolcanic rock (103076). Confidence level = 3.

Possible deformation zones

No possible deformation zones have been identified in KFR63.

5.3.22 KFR64
Rock Units

The borehole can be divided into three different rock units, RU1-RU3. All rock units have been
interpreted with a high degree of confidence.

12.79-30.79 m

RU1: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of pegmatitic
granite (101061) and one occurrence of amphibolite (102017) in the uppermost part of the interval.
Confidence level = 3.

30.79-43.55m
RU2: Pegmatitic granite (101061). Confidence level = 3.

43.55-54.17 m

RU3: Felsic to intermediate metavolcanic rock (103076) with subordinate pegmatitic granite
(101061). Confidence level = 3.
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Possible deformation zones

One possible deformation zone of brittle and brittle-ductile character and with a high degree of
confidence has been interpreted in KFR64.

12.79-54.17 m

DZ1: Highly fractured, locally with > 20 broken fractures/m. Several crushed sections. a-angles gen-
erally > 45° and parallel with the tectonic foliation. Unbroken fractures with aperture occur locally.
Strong brittle-ductile deformation throughout the borehole. Brecciated cataclasite at 11.60—19.00 m
length. Locally strong argillization and in the lowermost 10 m also muscovitization and chloritiza-
tion. Predominant minerals in broken fractures are clay minerals, chlorite and more subordinate
laumontite, calcite and asphaltite. Pegmatitic granite (101061), cataclasite (108003), amphibolite
(102017), strongly foliated metagranite-granodiorite (101057) and possibly felsic to intermediate
metavolcanic rock (103076). Confidence level = 3.

No hydraulic test data from this borehole.

5.3.23 KFR65
Rock Units

The borehole can be divided into one rock unit, RU1, which has been interpreted with a high degree
of confidence.

10.73-39.68 m

RUT: Felsic to intermediate metavolcanic rock (103076) with subordinate pegmatitic granite
(101061) in the uppermost and lowermost part. Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle character and with high degree of confidence has been
interpreted in KFR65.

17.63-39.68 m

DZ1: Increased frequency of unbroken and broken fractures. Highly variable a-angles. Note that the
tectonic foliation is sub-parrallel with the borehole direction. Locally faint oxidation. Predominant
minerals in broken and unbroken fractures are laumontite and calcite. Recrystallised metagranite-
granodiorite (101057). Confidence level = 2.

No hydraulic test data from this borehole.

5.3.24 KFR66
Rock Units

The borehole can be described by one rock unit, RU1, which has been interpreted with a high degree
of confidence.

14.99-29.17 m

RUI1: Amphibolite (102017) and pegmatitic granite (101061), generally with a cataclastic overprinting,
which hampers identification of the protolith. Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle and brittle-ductile character and with high degree of
confidence has been interpreted in KFR66.
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14.99-29.17 m

DZ1: Increased frequency of broken fractures. Crushes predominate down to 6.08 m length with
several minor crushes below that drill core length. Generally high, but variable a-angles. Virtually
the entire interval consists of brecciated cataclasite. Chloritization of amphibolites and locally some
argillization of granitic material. Generally faint to moderate oxidation and at 16.80-21.50 m length
argillization, locally of strong intensity. Predominant minerals in broken fractures are clay minerals,
calcite, chlorite and locally asphaltite. Cataclasite (108003) in the uppermost metre with a pegmatitic
precursor and in the lowermost metre of amphibolitic composition. Confidence level = 3.

No hydraulic test data from this borehole.

5.3.25 KFR67
Rock Units

The borehole can be divided into two different rock units, RU1-RU2. Both rock units have been
interpreted with a medium degree of confidence.

13.74-36.87 m

RU1: Pegmatitic granite (101061) with subordinate occurrences of amphibolite (102017) and one
minor occurrence of felsic to intermediate metavolcanic rock (103076). Confidence level = 3.

36.87-48.95m

RU2: Felsic to intermediate metavolcanic rock (103076) and amphibolite (102017) in approximately
equal proportions. Subordinate occurrences of pegmatitic granite (101061). Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle character and with high degree of confidence has been
interpreted in KFR67.

13.74-48.95 m

DZ1: High frequency of broken fractures with > 10 broken fractures/m, locally up to 30 fractures/m.
Fracture orientations generally parallel with the tectonic foliation with a-angles at 45-50°. Several
minor crushes. Locally faint oxidation and amphibolites affected by weak to moderate chloritization.
Strong ductile strain throughout the drill core. Predominant minerals in broken fractures are chlorite,
clay minerals and calcite. Pegmatitic granite (101061), amphibolite (102017) and strongly foliated
metagranite-granodiorite (101057). Confidence level = 3.

No hydraulic test data from this borehole.

5.3.26 KFR68
Rock Units

The borehole can be divided into three different rock units, RU1-RU3. Rock unit 2 occurs in two
separate length intervals. Two rock units have been interpreted with a medium degree of confidence
and one with a high degree of confidence.

11.31-30.21 m

RUI: Fine- to medium-grained metagranite-granodiorite (101057) with minor occurrences of
pegmatitic granite (101061). Confidence level = 2.
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30.21-76.31 m

RU2a: Fine- to medium-grained granite (111058) with subordinate occurrences of pegmatitic granite
(101061). Confidence level = 3.

76.31-104.81 m

RUS3: Felsic to intermediate metavolcanic rock (103076) with subordinate occurrences of fine-
to medium-grained granite (111058), pegmatitic granite (101061) and amphibolite (102017).
Confidence level = 3.

104.81-128.03 m

RU2b: Fine- to medium-grained granite (111058) with subordinate occurrences of pegmatitic granite
(101061) and one occurrence of felsic to intermediate metavolcanic rock (102017). Confidence level = 3.

Possible deformation zones

Two possible deformation zones of brittle character have been identified in KFR68, one with a low
degree of confidence and one with a high degree of confidence.

71.59-78.11 m

DZ1: Increased frequency of broken fractures, locally also sealed fracture networks. Most of the
section at 64.28-66.72 m length is crushed. Variable a-angles, but generally > 45°. Locally faint to
weak argillization. Weak muscovitization throughout the interval. Predominant minerals in broken
and unbroken fractures are clay minerals, calcite and chlorite. Pegmatitic granite (101061) and
aplitic metagranite (101058). Confidence level = 3.

Transmissivity below the measurement limit (7-1077 m?%s).

102.83-105.13 m

DZ2: Increased frequency of broken fractures and crushes. Variable a-angles. Weak to moderate oxi-
dation throughout the interval. Predominant minerals in broken fractures are clay minerals, chlorite,
hematite and calcite. Fine- to medium-grained granite (111058) and pegmatitic granite (101061).
Confidence level = 1.

Moderate transmissivity of the interval 91.2-94.2 m length (8-107 m?/s).

5.3.27 KFR69
Rock Units

The borehole can be divided into three different rock units, RUI-RU3. Rock unit 1 occurs in two
separate length intervals. All rock units have been interpreted with a high degree of confidence.

11.68-80.77 m

RU1a: Pegmatitic granite (101061) and fine- to medium-grained metagranite-granodiorite (101057)
in approximately equal proportions. One minor occurrence of aplitic metagranite (101058).
Confidence level = 3.

80.77-116.40 m

RU2: Pegmatitic granite (101061) with subordinate occurrences of fine- to medium-grained granite
(111058). Confidence level = 3.
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116.40-159.96 m

RU1b: Pegmatitic granite (101061) and fine- to medium-grained metagranite-granodiorite (101057)
in approximately equal proportions. One minor occurrence of amphibolite (102017). Confidence
level = 3.

159.96-201.20 m

RU3: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
pegmatitic granite (101061). Single minor occurrences of felsic to intermediate metavolcanic rock
(103076), fine- to medium-grained metatonalite-granodiorite (101054), fine- to medium-grained
granite (111058) and amphibolite (102017). Confidence level = 3.

Possible deformation zones

Two possible deformation zones of brittle character have been identified in KFR69, one with a
medium degree of confidence and one with a high degree of confidence.

52.38-79.00 m

DZ1: Increased frequency of broken fractures in the interval 52.38—60.50 m length with an average
of ¢. 12 broken fractures/m outside crushes. Generally a-angles > 45°. Minor crush at 60.25-60.35 m
length. Faint oxidation in the interval 52.38—60.50 m length. Calcite alteration of weak to medium
intensity in the interval 60.50—-79.00 m length. Predominant minerals in broken fractures are hema-
tite/Fe-hydroxide, chlorite, calcite and laumontite. Pegmatitic granite (101061) and fine- to medium-
grained metagranite-granodiorite (101057), muscovite bearing in the interval 60.50—79.00 m length.
Confidence level = 2.

Moderate transmissivity of the interval (2:107 m?%s).

121.60-146.10 m

DZ2: Increased frequency of broken and unbroken fractures with sealed fracture networks in the
upper 4 m of the interval. 10-20 broken fractures/m throughout the interval. Generally fracture orien-
tations deviating from the orientation of the foliation with a-angles > 45°. Mostly weak to moderate
oxidation and locally carbonatization. At 142.31-142.94 m length a highly fractured and chloritized
amphibolite. Predominant minerals in broken and unbroken fractures are calcite, hematite, chlorite
and laumontite and in the sealed fracture networks adularia and calcite. Pegmatitic granite (101061),
fine- to medium-grained metagranite-granodiorite (101057) and amphibolite (102017). Confidence
level = 3.

High transmissivity of the interval 120—132 m length (1-10~ m?/s). The dominating transmissivity is
contained in the in the section 126—129 m length. Moderate transmissivity in the interval 132-201 m
length (7-107 m?/s).

5.3.28 KFR70
Rock Units

The borehole can be divided into three different rock units, RU1-RU3. Both rock units 1 and 2 occur
in two separate length intervals. All rock units have been interpreted with a high degree of confidence.

9.24-37.53 m

RU1a: Pegmatitic granite (101061) with subordinate occurrences of fine- to medium-grained
metagranite-granodiorite (101057). Confidence level = 3.
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37.53-50.30 m

RU2a: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
amphibolite (102017) and one occurrence of pegmatitic granite (101061). Confidence level = 3.

50.30-78.04 m

RU1b: Pegmatitic granite (101061) with one occurrence of fine- to medium-grained metagranite-
granodiorite (101057). Confidence level = 3.

78.04-93.04 m

RU2b: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
amphibolite (102017) and pegmatitic granite (101061). Confidence level = 3.

93.04-172.50 m
RU3: Pegmatitic granite (101061). Confidence level = 3.

Possible deformation zones

No possible deformation zones have been identified in KFR70.

5.3.29 KFR71
Rock Units

The borehole can be divided into four different rock units, RU1-RU4. Rock unit 3 occurs in two
separate length intervals. All rock units have been interpreted with a high degree of confidence.

0-9.08 m
RUI: Amphibolite (102017). Confidence level = 3.

9.08-54.58 m

RU2: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
pegmatitic granite (101061), one occurrence of felsic to intermediate metavolcanic rock (103076)
and one minor occurrence of amphibolite (102017). Confidence level = 3.

54.58-79.00 m

RU3a: Mixed interval, consisting of fine- to medium-grained metagranite-granodiorite (101057) and
pegmatitic granite (101061). One occurrence of amphibolite (102017) and one of fine- to medium-
grained granite (111058). Confidence level = 3.

79.00-90.20 m
RU4: Cataclastic rock (108003). Confidence level = 3.

90.20-120.90 m

RU3b: Mixed interval, consisting of fine- to medium-grained metagranite-granodiorite (101057),
pegmatitic granite (101061) and amphibolite (102017). Confidence level = 3.

Possible deformation zones

Two possible deformation zones of brittle and locally brittle-ductile character have been identified in
KFR71, both with a high degree of confidence.
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65.67-69.50 m

DZ1: Increased frequency of unbroken fractures. Generally brittle-ductile deformation and locally
minor crushes. a-angles generally parallel with the foliation (i.e. > 50°). Moderate chloritization

of amphibolites and weak to moderate oxidation of pegmatitic granites. Predominant minerals

in broken fractures are clay minerals, calcite, chlorite and laumontite and in unbroken fractures
epidote. Pegmatitic granite (101061), metagranite-granodiorite (101057), and amphibolite (102017).
Confidence level = 3.

Relatively high transmissivity of the interval 60—70 m length (3-107¢ m%/s).

72.14-120.90 m

DZ2: Increased frequency of broken and locally unbroken fractures, with fracture frequencies
exceeding 15 and locally 30 fractures/m. Consistently strong brittle-ductile deformation and exten-
sive intervals of cataclasite. Several crushed sections of which the most extensive exceeds one metre.
The majority of the fractures are parallel with the foliation with a-angles > 45°. Predominant fracture
minerals are clay minerals, chlorite and calcite. Locally, occurrences of asphaltite. Amphibolites are
generally chloritized. Muscovitization from 109 m length to the end of the interval. Local argilliza-
tion. Fine- to medium-grained metagranite-granodiorite (101057), cataclasite (108003), amphibolite
(102017) and pegmatitic granite (101061). Confidence level = 3.

Very high transmissivity of the interval 70—120.90 m length (2-10* m?/s). The absolutely dominating
transmissivity is contained in the in the section 80-120.93 m length.

5.3.30 KFR72
Rock Units

The borehole can be divided into five different rock units, RUI-RUS5. All rock units have been
interpreted with a high degree of confidence.

0-10.60 m

RUI1: Felsic to intermediate metavolcanic rock (103076). Confidence level = 3.

10.60-23.95 m

RU2: Pegmatitic granite (101061) with subordinate occurrences of fine- to medium-grained
metagranite-granodiorite (101057). Confidence level = 3.

23.95-41.50 m

RU3: Amphibolite (102017) and felsic to intermediate metavolcanic rock (103076). Confidence
level = 3.

41.50-69.03 m

RU4: Fine- to medium-grained metagranite-granodiorite (101057). Confidence level = 3.

69.03-100.53 m

RUS: Fine- to medium-grained metagranite-granodiorite (101057) and pegmatitic granite (101061)
in approximately equal proportions. Minor occurrences of amphibolite (102017). Confidence level = 3.

Possible deformation zones

Two possible deformation zones of brittle and locally brittle-ductile character have been identified in
KFR72, both with a high degree of confidence.
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0-13m

DZ1: Increased frequency of broken fractures, especially in the upper half of the interval where the
frequency locally exceeds 30 fractures/m. High a-angles, generally parallel with the orientation of
the foliation. Brittle-ductile from 0 to 8.40 m length. Several minor crushes. Locally faint musco-
vitization and argillization. Predominant minerals in broken fractures are clay minerals, chlorite
and calcite. Fine- to medium-grained metagranite-granodiorite (101057) and felsic to intermediate
volcanic rock (103076). Confidence level = 3.

No hydraulic test data from this borehole.

23.90-153 m

DZ2: Increased frequency of broken and locally unbroken fractures, especially between 23.90 and
64.83 m length, where the frequency is about 20 fractures/m. The fracture frequency below that
ranges between 10 to 20 fractures/m. Slightly lower fracture frequencies in pegmatitic granites. The
majority of the fractures are parallel with the foliation with a-angles > 50°. Predominant alterations
are chloritization, argillization and muscovitization. Predominant minerals in broken and unbroken
fractures are chlorite, clay minerals, calcite, hematite and laumontite. Fine- to medium-grained
metagranite-granodiorite (101057), pegmatitic granite (101061), amphibolite (102017) and felsic to
intermediate metavolcanic rocks (103076). Confidence level = 3.

No hydraulic test data from this borehole.

5.3.31 KFR89
Rock Units

The borehole can be described by one rock unit, RU1, which has been interpreted with a high degree
of confidence.

0-17.00 m

RU1: Fine- to medium-grained metagranite-granodiorite (101057) with one occurrence of amphibolite
(102017). Confidence level = 3.

Possible deformation zones

One possible deformation zone of brittle character and with low degree of confidence has been
interpreted in KFR&9.

10.53-14.40 m

DZ1: Increased frequency of broken fractures with at least 8 fractures/m (some core material is missing
in the interval due to sampling and overcoring). Variable a-angles; in the amphibolites generally parallel
with the orientation of the foliation. Brittle-ductile deformation at the lower end of the interval. Locally
faint to weak oxidation. Predominant minerals in broken fractures are chlorite, calcite, clay minerals
and hematite. Fine- to medium-grained metagranite-granodiorite (101057) and amphibolite (102017).
Confidence level = 1.

No hydraulic test data from this borehole.

5.3.32 SFR (Silo 1)
Rock Units

The borehole can be divided into three different rock units, RU1-RU3. All rock units have been
interpreted with a high degree of confidence. Note that there is no WellCAD-log in Appendix 1 for
this borehole, since the results have not been store in Sicada yet.
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0-7.78 m
RUI: Pegmatitic granite (101061). Confidence level = 3.

7.78-32.85m

RU2: Fine- to medium-grained metagranite-granodiorite (101057) with subordinate occurrences of
fine- to medium-grained granite (111058), pegmatitic granite (101061), amphibolite (102017) and
felsic to intermediate metavolcanic rock (103076). Confidence level = 2.

32.85-45.12 m

RUS3: Felsic to intermediate metavolcanic rock (103076) and pegmatitic granite (101061) in approxi-
mately equal proportions. Minor occurrences of amphibolite (102017) in the upper part of the interval.
Confidence level = 2.

Possible deformation zones

No possible deformation zones have been identified in SFR (Silo 1).

P-10-07 47



References

Axelsson C-L, Maersk Hansen L, 1997. Update of structural models at SFR nuclear waste repository,
Forsmark, Sweden. SKB R-98-05, Svensk Karnbrianslehantering AB.

Christiansson R, Magnusson K-A, 1985. Hydrogeologiskt program. Beskrivning av den geologiska
miljon kring kdrnborrhdlen HK1-4. SFR 85-03, Svensk Kérnbrinslehantering AB

Mattsson H, 2009. Site investigation SFR. Interpretation of geophysical borehole measurements and
petrophysical measurements from KFR0O1, KFR02, KFR03, KFR04, KFR05, KFR19 and KFR20.
SKB P-09-72, Svensk Kérnbranslehantering AB.

Munier R, Stenberg L, Stanfors R, Milnes A G, Hermanson J, Triumf C A, 2003. Geological site
descriptive model. A strategy for the model development during site investigations. SKB R-03-07,
Svensk Karnbranslehantering AB.

Petersson J, Andersson U B, 2010. Site investigation SFR. Overview Boremap mapping of drill
cores from KFR04, KFR08, KFR09, KFR13, KFR35, KFR36, KFR54, KFR55, KFR7A, KFR7B
and KFR7C. SKB P-08-02, Svensk Kérnbréinslehantering AB.

Petersson J, Curtis P, Bockgiard N, Simeonov A, 2009. Site investigation SFR. Geological single-
hole interpretation of KFR04, KFR08, KFR09, KFR13, KFR35, KFR36, KFR54, KFR55, KFR7A,
KFR7B and KFR7C. SKB P-09-32, Svensk Karnbranslehantering AB.

SKB, 2008. SDM-site Forsmark. Site description of Forsmark at completion of the site investigation
phase. SKB TR-08-05, Svensk Kérnbranslehantering AB.

Stephens M B, Bergman T, Isaksson H, Petersson J, 2008. Bedrock geology Forsmark. Modelling
stage 2.3. Description of the bedrock geological map at the ground surface. SKB R-08-128, Svensk
Kérnbrénslehantering AB.

P-10-07 49



Depth
Vertical depth
RHB-70

-60
-80
-100

Appendix 1

Hydrogeology
for PDZ
Description

‘W £'29-G b UONOSS U} JO (S/ZyW 9—T1) ANAISSIUSUEI) PASERIOU| (S/ZyW 8—T) MO| S W
G'Ep—0'1 | UONOSS SU} JO ANAISSILISUEL} BYL "W 0').L—0 UONOSS U} WO elep 1s3} olinelphy oN 0€'29 - 000 +Za

ROCK OCCURENCE

Possible deformation
zone
Description

(1901.01) @nuelb onnewbad pue (920€01) %004 DIUEDOARISW S)eIPaLIBiUI 0} JIS|4 “Sainjoel) uado

Jo Aousnbauy ybiy e sejesIpUI YOIYM (WYO OOO‘| JO punoibyoeq Jewuou, sy} 0} 8ANE[a] WYO 00Z) 9|0Ya1og aiua
ay) Buoje paseaioap Ajjesauab si 6o| YdS 8yl "ayoled Ajurew (1.90101) ayuelb opnewbad ayj ul ‘ajuojyo Ajjeso|
pue sjesaulw Aeo ‘a}i0]ed ale saInjoel) USY0Ig Ul S|elauIW JueUIWOopald (92001 ) %00J OlUBD|OAR}SW B)eIpauLIajul
0} 2Is|9} 8U) Jo uonez|||ibie yeam 0} Juiej pue UOHEBZINACISNIA “9]0YaI0q U} JO PUS dY) PUB W G Usamiaq Ajje1oadsa
‘saysnuo [eJonas *(1.90101) snuelb onnewbad ay) ui syse|oe)eD A||BOO| ‘UONEI0) 8SUSIUI PUB UOHEULIOJP
a1oNP-a[Lq SI BJBY) W 0’6252 81 IBAISIUI B} U| "UONEI0} B} YiM |aj|esed Ajjesauab (920€01) 3001 dluedjon
ajelpawlajul 0} oIs|a} pajeljo} AjBuosys ayy ul pue ybiy Ajjesausb ase (1,90101) anuesb onnewbad sy ul se|bue
eydy “(190101) anuelb opnewbad Jo s}SISUOD YdIym ‘w 8| }SowIamo| ay} ul Ajleroadsa ‘alow Ajqesapisuod A|jeao|
‘anow Jad sainjoel) UsyoIq (] UBY) aiow AjJus)sISUod yum ‘sainjoely usyolq Jo Aousnbauy ybiH 0€'29- 000 Lza

ROCK ALTERATION INTENSITY

ROCK UNIT
Description

‘leassyul
ay} jo ped jsowladdn
oy ur (£50101) ‘lenssjul

RT90-RHB70
6701434.83
1632453.42
2010-03-09
2009-10-26

-47.97

ajoIpouelB-ajueiBelaw
paulesb-wnipaw

0} -aUl} JO S2USLINDI0
auo yym (190L04)
a)uelb onnewbad
SZ'LL-000 LNY

“(L90L01) epuesb

ojewBad Jo S80UBLIN000 BjeUIPIOGNS YIM (920€01)) %00.
OluedjoAeleW BjelpawIBiul 0} JIS|8d  ¥8'GY - GZ'LL 2NY

ay} Jo ued Jamo)| auy

ur (£1.0201) awoqiyduse
JO 82Ua1INd20 djeulpiogns
auo ypm (1L90L0L)

ayuesb onnewbad

0£29- ¥8'Sy €Ny

0.0001
0.0001
0.0001

Pressure build up
K (m/s)
Transient inj
K (m/s) 2m
Steady state inj
K (m/s)

HYDROLOGIC DATA

1e-011
1e-011
1e-011

2000

Coordinate System

Northing [m]

Easting [m]
Date of mapping

Elevation [m]
Plot Date

SPR

(ohm)

200

100

ROCK ALTERATION

Natural
Gamma
uR/h

0

3000

GEOPHYSICS
(SIE-5)

Suceptibility

0

Density
(kg/m*3)
2650 2700

FORSMARK - SFR

KFRO1
62.300
230.50
-59.99

GE299

Rock
Occurence

Rock alteration
intensity

Diameter [mm]
Length [m]

Bearing [°]
Activity Type

Site

Borehole

Inclination [°]
BOREMAP DATA

Rock

anodiorite, metamorphic, medium-grained
Alteration

GEOLOGY KFRO01

Rock
Type

l:l Felsic to intermediate volcanic rock, metamorphic

| Pegmatite, pegmatitic granite

l:l Granite to gr
l:l Amphibolite

ROCKTYPE

.
Title
Borehole
Length
from TOC
(m)

20

40

60

WellCAD image

51

P-10-07



P-10-07

Title

GEOLOGY KFR02

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFRO02 Northing [m] 6701770.05
Diameter [mm] 56 Easting [m] 1632887.79
Length [m] 170.330 Elevation [m] -85.42
Bearing [°] 0.00 Plot Date 2010-03-09
Inclination [°] -89.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE

JEEN

Granite, fine- to medium-grained

Pegmatite, pegmatitic granite

Granite to granodiorite, metamorphic, medium-grained

Amphibolite

Felsic to intermediate volcanic rock, metamorphic

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT yerog Yy Depth
Borehole zone for PDZ
Length
f'O’E‘mT)OC fosk cock al ook Density Suceptibility Natural SPR Pressure build up
Rock oc ock alteration oc (kg/m*3) (SI*E-5) Gamma (ohm) K (m/s) - o o Vertical depth
Type Alteration intensity Occurence —_ (uR —_— Description Description Description RHB-70
2650 2700 | 0 3000 100 | 200 2000 | 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
0 -
g‘i o
=}
=
o
= — -100 —
2
c
o
o
20 A =
=
©
g
o
©
o L |
Jre}
< [}
wn
o 2o, 32 5
' : c o
1 o 8,550 0cS =
S SO 2TE 5 Q= L
2 200 o280 To o € 2 =
c_ >822 E&E 2 ® £ =
OR2x5<2La 8 : S50 o > =
5 Soocc002P2 o027 n o ©T® L o
2By—£>2a& "o N _ T 22 oEINT 2 — -120 —
x %E‘%E_-;TU-E T~ a2l m%ﬂ aE gco“’u‘_,”"m"-’
2 T8 o = 03 ) © 0080 WT I
~NES3h S REGE SRS InB.22EB Vool g
"’a)b-om'US;EmSCC»UE No2508csgoec-_cs§
émggggmgsgﬁégg O /285500 NcEmED
40 2 LE>>92EEBS P s
5] NoBSECZT Sz ELSR R
23 225808258 ES
- 5% NE§880E5YS5803030
5% OcOLELB SO DEETET — _
2 £
go
85
i £0
s E
—~ QO
5E
o
o
= =
= — 140 —
~ 0
£2
ST
T »
60 A 29
S <
o2
£3
c 9 — —
E o
=2 8)
S ©
Jo=
ED
B [ 38
£3
e

52



a)uesb onpnewbayd
“J9JEM JO MOJ}

N0 Jo Ul S8jeoIp
Yolym ‘w g'66 0 18
paisjuad Alewoue
Joulw e si alay)
ejep ainjesadwa)
piny 8y} U] “[eABIul
ay Buole elep yds
pue AyAnsisal ay)

Ul S|9A8| pasealoaq
‘ejep |eoisAydoab
Aq pauyep

Aluo o0z'001
-0¢'66 ¢za

a)iuelb onnewbad "syJomau ainjoel) pajeas
Y} U1 sBna Ajjeoo "a)0jeo0 pue zuenb
‘elie|npe W 08'911-08'v1 | 18 s}iomiau
aInjoely pajess 8y} ul pue sjesauiw Kejo

J0 sjunowe Joujw Ajjeoso| yum Buoje ayjewsy
‘9)I0]ed aJe SaINjO.l) USMOI] Ul S|BISUIL
JuBUIWOPaId “[eAlajul Yy} InoyBnoiy)
UOIEPIXO YoM 0} Jule "W 08'9LL—08' 7L
|eAJa}Ul BU) U SHIOMJBU WLIO Jey)

saJnjoel} usyoiqun jo Aouanbaly paseaiou|
‘WG9'/LL—0L'9L ) [eAISIUl Y} Ul saunjoely
uayo.q jo Aouanbaly }saybiy "se|bue

eyd|e ybiy Ajjelteusg "wysainjoely usyolq

/ "0 Jo abeJaAe UB yIm ‘sainjoel) usyoiq Jo
Kousnbayy peseaiou] SypzlL - 08'vLL €24

o o o o o
o @ o N <
- A N N R
|
(sfgyw
8-39) “(s/gyw
W 901-96 8-36) W
uoroas 9€1—18 uoioas
ay} jo pajsa} ay) Jo
AjInissiwsues) AjAIssiwsues)
a)elapo a)elapo
0Z'001 - SyveL
0z'66 2zd -08'vLlL €za
*(250101) ayoipouesb-ajuelbejow
‘(1L90101) pauresB-wnipaw o} -auly pue (L90L0})

"(920€01) sx001
190101) anuesb opnewbad jo sjunowe

-WinIpsw 0} -sul4  2G'v6 - G8'GE ¢NY

(260101 ) @olpouesB-ayueibelow
paulesB-winipaw 0} -auly pue (9/0€0 ) %004 OIUEDJOABISW S}EIPaULIBIUI O} OIS|9)
40 $890UBLINDO0 BjeulPIOgNS UM (1L901L0L) dHuelb onewbad v6'LyL - 2576 €NY

(8501 L 1) ®yuelb pautelB-wnipaw

0} -aUl} JO 92UBLINDO0 djeuIpJogns auQ (L90L01L)
ayuesb onewbad Jo sjunowe ajqelapisuod

Yum (£G0101) epoipouesb-ayueibejow
paulelB-wnipaw o} -aul4  €€°0.L - ¥6'LYL YNY

80

100

120

140

160

53

P-10-07



o)
S
&
o
N>
>
Q
Q
-
=)
=
&)

Title

RT90-RHB70
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Coordinate System
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Diameter [mm]
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Bearing [°]
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Plot Date
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Date of mapping
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ROCK OCCURENCE

ROCK ALTERATION INTENSITY

ROCK ALTERATION

ROCKTYPE

l:l Pegmatite, pegmatitic granite

l:l Granite, granodiorite and tonalite, metamorphic, fine- to medium-grained

l:l Granite, metamorphic, aplitic

l:l Granite to granodiorite, metamorphic, medium-grained

l:l Amphibolite

l:l Felsic to intermediate volcanic rock, metamorphic
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Title

GEOLOGY KFR05

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFRO5 Northing [m] 6701946.04
Diameter [mm] 56 Easting [m] 1633056.58
Length [m] 131.400 Elevation [m] -77.15
Bearing [°] 9.10 Plot Date 2010-03-09
Inclination [°] -69.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
l:l Granite, fine- to medium-grained
l:l Pegmatite, pegmatitic granite
[ Amphibolite
l:l Felsic to intermediate volcanic rock, metamorphic
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Possible deformation Hydrogeology Depth
Borehole zone for PDZ
Length
f’°’?’T‘T)°C Rock Rock altera Rock Density Suceptibility Natura SPR Pressure build up
Rock ocl ock alteration ocl kg/m*3; SI*E-5, amma h K (m/s it Pt P Vertical depth
Type Alteration intensity Occurence & ; —(uRM) (ohm) * Description Description Description R:HB-70
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Title GEOLOGY KFR10

Site
Borehole

Length [m]
Bearing [°]

Diameter [mm]

Inclination [°]
Activity Type

FORSMARK - SFR
KFR10

56

107.280

302.50

-44.99

GE299

Coordinate System
Northing [m]
Easting [m]
Elevation [m]

Plot Date

Date of mapping

RT90-RHB70
6701882.58
1632755.89
-78.29
2010-03-09
2009-10-26

ROCKTYPE
Granite, fine- to medium-grained

Pegmatite, pegmatitic granite

ROCK ALTERATION

0|

Amphibolite

Granite, granodiorite and tonalite, metamorphic, fine- to medium-grained

Granite to granodiorite, metamorphic, medium-grained

Felsic to intermediate volcanic rock, metamorphic

ROCK ALTERATION INTENSITY

ROCK OCCURENCE

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT yerogeniogy Depth
Borehole zone for PDZ
Length
f""{‘""r)oc Rock Rock al Rock Density Suceptibility Natural SPR Pressure build up
Rock ocl ock alteration ocl (kg/m*3) (SI"E-5) Gamma (ohm) K (m/s) At At At Vertical depth
Type Alteration intensity Occurence — —R) —— Descrlptlon Descrlptlon Descrlptlon RHB-70
2650 2700 0 3000 0 100 200 2000 1e-011 0.0001
Transient inj
K (m/s) 2m
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Steady state inj
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Depth
Vertical depth
RHB-70
-90
-95

Hydrogeology
for PDZ
Description
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ROCK ALTERATION INTENSITY

ROCK UNIT
Description

RT90-RHB70
6702046.91
1633110.05
-86.49
2010-03-09
2009-10-26

0.0001
0.0001
0.0001

Transient inj
K (m/s) 2m
Steady state inj
K (m/s)

HYDROLOGIC DATA
Pressure build up
K (m/s)

1e-011
1e-011
1e-011

2000

Coordinate System

Northing [m]
Date of mapping

Easting [m]
Elevation [m]
Plot Date

SPR

(ohm)

200

ROCK ALTERATION

Natural
Gamma
uR/h

0

3000

GEOPHYSICS
(SI"E-5)

Suceptibility

0

Density
(kg/m*3)
2650 2700

FORSMARK - SFR

KFRI11

56
98.070

72.51
GE299

-9.99

Rock
Occurence

Rock alteration
intensity

Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Activity Type

Borehole

L
=
o=
72}

BOREMAP DATA

Rock
Alteration

Rock
Type

l:l Granite to granodiorite, metamorphic, medium-grained
l:l Felsic to intermediate volcanic rock, metamorphic

- Tonalite to granodiorite, metamorphic

[ Amphibolite

l:l Granite, fine- to medium-grained
l:l Pegmatite, pegmatitic granite

ROCKTYPE

Length
from TOC
(m)

0
20
40
60

Borehole

60

P-10-07



-100

ul paulejuo sI AjAIssisue.) Buneujwop
Aynissiwsuen ybIH  G9'66 - ¥ Ly 1Za

(85011 1) eyuesd
Bad zpenb pue ayjjeydse ‘sjesauiw Aeo
11I0]UD 9J€ S|EJOUIW BINJOE.) JUBUIIOPAI]
09°0/-S¥"0L PUE G}"29-8G°99 1e (8)ueld
01U0JO8) By} YIM [o]jesed ale sainjoel) By}
die Buikiep "w 0g'/—85°99 1e Auenoned
ysnuo [esanss ‘Aouanbauy paseasoul Alubiy
Aouanbayy pasealou] G9'G6 - S¥' Ly 1Za

“(210201) eyioqiydwe
ue (1L90101) ayuelb onyewbad Jo s82UB1IN020
paurelf-wnipaw o} -eul4  /0'86 - 0¥'2S ¥NY

61

80

P-10-07



Title GEOLOGY KFR12

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR12 Northing [m] 6702057.64
Diameter [mm] 56 Easting [m] 1632899.87
Length [m] 50.260 Elevation [m] -87.12
Bearing [°] 0.00 Plot Date 2010-03-10
Inclination [°] -89.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
|:| Granite, fine- to medium-grained
|:| Pegmatite, pegmatitic granite
|:| Granite, granodiorite and tonalite, metamorphic, fine- to medium-grained
|:| Granite to granodiorite, metamorphic, medium-grained
1 Amphibolite
|:| Felsic to intermediate volcanic rock, metamorphic
Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT yerog 9y Depth
Borehole zone for PDZ
Length
fron(1n;l')OC Rock Rock alterati Rock Density Suceptibility Natural SPR Pressure build up
Rock ocl ock alteration ocl kg/m*3; SI*E-5 Gamma ohm K (m/s g g o Vertical depth
Type Alteration intensity Occurence (kg/m"3) ( ) (UR/h) (ohm) (m's) Description Description Description RUB-70
2650 2700 | 0 3000 | 0 100 | 200 2000 | 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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Title

GEOLOGY KFR14

I Amphibolite

[ Granite, fine- to medium-grained

l:| Pegmatite, pegmatitic granite

l:| Felsic to intermediate volcanic rock, metamorphic

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR14 Northing [m] 6702010.36
Diameter [mm] 56 Easting [m] 1633031.74
Length [m] 29.100 Elevation [m] -89.66
Bearing [°] 135.10 Plot Date 2010-03-09
Inclination [°] -44.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT yerogeo ogy Depth
Borehole zone for PDZ
Length
fron('\n']I;OC Rock Rock al Rock Density Suceptibility Natural SPR Pressure build up
Rock ocl ock alteration ocl (kg/m*3) (SI*E-5) Gamma (ohm) K (m/s) o i i Vertical depth
Type Alteration intensity Occurence (uR/h) Description Description Description RHB-70
2650 2700 | 0 3000 | 0 100 | 200 2000 | 1e-005 100
Transient inj
K (m/s) 2m
1e-005 100
Steady state inj
K (m/s)
1e-005 100
L o A — -90 —
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Depth
Vertical depth
RHB-70

-80

-70

Hydrogeology
for PDZ
Description
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Possible deformation
zone
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ROCK UNIT
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Pressure build up
K (m/s)
Transient inj
K (m/s) 2m
Steady state inj
K (m/s)

HYDROLOGIC DATA

1e-011
1e-011
1e-011

2000

Coordinate System

Northing [m]
Date of mapping

Elevation [m]

Easting [m]
Plot Date

SPR
(ohm)
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ROCK ALTERATION

Natural
Gamma
uR/h

0

3000

GEOPHYSICS
(SIE-5)

Suceptibility

0

»
——
>
7

Density
(kg/m*3)
2650 2700

FORSMARK - SFR

KFR19

56
110.170

38.20
13.80
GE299

Rock
Occurence

Rock alteration
intensity

Diameter [mm]
Length [m]

Bearing [°]
Activity Type

Borehole
Inclination [°]

L
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72}

BOREMAP DATA

Rock
Alteration

2
=4
=
g
e
Q
Q
-
o
=
&)

Rock
Type

l:l Granite to granodiorite, metamorphic, medium-grained
l:l Felsic to intermediate volcanic rock, metamorphic

l:l Amphibolite

l:l Granite, fine- to medium-grained
l:l Pegmatite, pegmatitic granite

ROCKTYPE

Title
Length
from TOC

(m)

Borehole
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Title

GEOLOGY KFR20

Site

Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Activity Type

FORSMARK - SFR
KFR20

56

109.700

56.40

10.44

GE299

Coordinate System
Northing [m]
Easting [m]
Elevation [m]

Plot Date

Date of mapping

RT90-RHB70
6701909.55
1632998.33
-81.17
2010-03-09
2009-10-26

ROCKTYPE

0 |

Granite, fine- to medium-grained

Pegmatite, pegmatitic granite

Granite, metamorphic, aplitic

Granite to granodiorite, metamorphic, medium-grained

Amphibolite

Felsic to intermediate volcanic rock, metamorphic

ROCK ALTERATION

ROCK ALTERATION INTENSITY

ROCK OCCURENCE

Possible deformation Hydrogeolo
corerl BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT sone yforngzgy Depth
orehole
Length
f’°"(‘mT)°C Density Suceptibility Natural SPR Pressure build up
Rock Rock Rock alteration Rock (kg/m*3) (SI*E-5) Gamma (ohm) K (m/s) ot ot ot Vertical depth
Type Alteration intensity Occurence — —uRh) —— Description Description Description RHB-70
2650 2700 | 0 3000 | 0 100 | 200 2000 | 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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Title GEOLOGY KFR31

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR31 Northing [m] 6701959.66
Diameter [mm] Easting [m] 1632915.47
Length [m] 242.100 Elevation [m] 5.00
Bearing [°] 82.11 Plot Date 2010-03-09
Inclination [°] -43.19 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE

Granite, fine- to medium-grained

Pegmatite, pegmatitic granite

Granite, metamorphic, aplitic

Granite to granodiorite, metamorphic, medium-grained

Amphibolite

Jaabn

Felsic to intermediate volcanic rock, metamorphic

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Y 9 9y Depth
Borehole zone for PDZ
Length
froan;I;OC Density Suceptibility Natural SPR Pressure build up
Rock Rock Rock alteration Rock (kg/m*3) (SI*E-5) Gamma (ohm) K (m/s) T At T Vertical depth
Type Alteration intensity Occurence —_— | | WRh) —— Description Description Description RHB-70
2650 2700 0 3000 0 100 200 2000 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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P-10-07

Title

GEOLOGY KFR32

Site

Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Activity Type

FORSMARK - SFR
KFR32

209.700
2491
-46.49
GE299

Coordinate System
Northing [m]
Easting [m]
Elevation [m]

Plot Date

Date of mapping

RT90-RHB70
6701956.59
1632915.67
5.00
2010-03-10
2009-10-26

ROCKTYPE

10001

Granite, fine- to medium-grained

Pegmatite, pegmatitic granite

Granite, metamorphic, aplitic

Granite to granodiorite, metamorphic, medium-grained

ROCK ALTERATION

ROCK ALTERATION INTENSITY

ROCK OCCURENCE

Amphibolite
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Possible deformation Hydrogeology Depth
Borehole zone for PDZ
Length
f"’"(‘mT)OC ] Density Suceptibility Natural SPR Pressure build up ]
e Atoration Rociztaeléesritaynon ooorance | I Sres Gg:gmf (ohm) (m/s) Description Description Description Verteal depth
2650 2700 | 0 3000 | o 100 | 200 2000 | 1e-011 0.0001

Transient inj
K (m/s) 2m

1e-011 0.0001

Steady state inj
K (m/s)

1e-011 0.0001

40 ~

RU1 16.55 - 48.56 Pegmatitic granite (101061) with
subordinate occurrences of fine- to medium-grained

metagranite-granodiorite (101057) in the lower part of

the interval.

RU2 48.56 - 66.45 Fine-to

medium-grained

metagranite-granodiorite

(101057).

71

granite
ence of aplitic

»ermost part of

ences of
ier part of the
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Title

GEOLOGY KFR34

Site

Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Activity Type

FORSMARK - SFR
KFR34

142.000
198.11
-48.99
GE299

Coordinate System
Northing [m]
Easting [m]
Elevation [m]

Plot Date

Date of mapping

RT90-RHB70
6701923.75
1632794.20
5.00
2010-03-09
2009-10-26

ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
l:l Granite, fine- to medium-grained
l:l Pegmatite, pegmatitic granite
l:l Granite to granodiorite, metamorphic, medium-grained
] Amphibolite
l:l Felsic to intermediate volcanic rock, metamorphic
Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT yerog 9y Depth
Borehole zone for PDZ
Length
f’O’E‘n"r)OC fosk Rock altorat ook Density Suceptibility Natural SPR Pressure build up
Rock oc ock alteration oc (kg/m*3) (SIE- Gamma (ohm) mis) - - o Vertical depth
Type Alteration intensity Occurence [N RN ————— Description Description Description RHB-70
2650 2700 | 0 3000 | o 100 | 200 2000 | 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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Title GEOLOGY KFR37

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR37 Northing [m] 6702050.31
Diameter [mm] Easting [m] 1633033.49
Length [m] 204.900 Elevation [m] 4.40
Bearing [°] 188.51 Plot Date 2010-03-09
Inclination [°] -62.49 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
Granite, fine- to medium-grained [ Breceia

Pegmatite, pegmatitic granite
Granite, metamorphic, aplitic

Granite to granodiorite, metamorphic, medium-grained

Y

Amphibolite

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT ycrogeoogy Depth
Borehole zone for PDZ
Length
’”’TmT)OC rock Rock al Rock Density Suceptibility Natural SPR Pressure build up
Rock ocl ock alteration ocl (kg/m*3) (SIE-5) Gamma (ohm) K (mis) g . - Vertical depth
Type Alteration intensity Occurence —— | c— | e (URD) —— Descnpnon Descrlptlon Descrlptlon RHB-70
2650 2700 | 0 3000 | o 100 | 200 2000 | 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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Title

GEOLOGY KFR38

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR38 Northing [m] 6702048.62
Diameter [mm] Easting [m] 1633035.53
Length [m] 185.400 Elevation [m] 4.50
Bearing [°] 92.21 Plot Date 2010-03-09
Inclination [°] -57.59 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
l:l Granite, fine- to medium-grained
l:l Pegmatite, pegmatitic granite
l:l Granite, metamorphic, aplitic
l:l Granite to granodiorite, metamorphic, medium-grained
[ Amphibolite
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Possible deformation Hydrogeology Depth
Borehole zone for PDZ
Length
f'°’"mTOC Rook Rook altoati Rook Density Suceptibility Naturl SPR Pressure build up ]
$§§§ Alteration ocintinesri?ylon Ocourence | ™| _STES 1 TRY (ohm) . 1 Description Description Description Vertical depth
2650 2700 | 0 3000 | o 100 | 200 2000 | 1e-011 0.0001
Transient inj
K (m/s) 2m

1e-011 0.0001

Steady state inj
K (m/s)

1e-011 0.0001

20 ~

40

——

—H

RU1 13.45-42.75 Fine- to medium-grained

metagranite-granodiorite (101057) with subordinate
occurrences of pegmatitic granite (101061) and one

occurrence of aplitic metagranite (101058) and one

of amphibolite (102017).

77

ed by fine- to medium-grained metagranite-granodiorite

1atitic granite (101061), aplitic metagranite (101058) and

ses of fine- to medium-grained granite (111058).
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Title GEOLOGY KFRS51

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR51 Northing [m] 6701898.12
Diameter [mm] 76 Easting [m] 1632963.47
Length [m] 46.850 Elevation [m] -84.99
Bearing [°] 358.76 Plot Date 2010-03-09
Inclination [°] 35.00 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE

Pegmatite, pegmatitic granite
Granite to granodiorite, metamorphic, medium-grained

Amphibolite

I

Felsic to intermediate volcanic rock, metamorphic

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT yarogeo'ogy Depth
Borehole zone for PDZ
Length
fror?n;l')OC Rock Rock al Rock Density Suceptibility Natural SPR Pressure build up
Rock ocl ock alteration ocl (kg/m*3) (SI*E-5) Gamma (ohm) K (m/s) it g it Vertical depth
Type Alteration intensity Oceurence (UR/h) Description Description Description RHB-70
2650 2700 0 3000 0 100 200 2000 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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Title GEOLOGY KFRS52

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR52 Northing [m] 6701963.79
Diameter [mm] 76 Easting [m] 1633066.43
Length [m] 29.950 Elevation [m] -74.59
Bearing [°] 138.50 Plot Date 2010-10-06
Inclination [°] 10.00 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE

Granite, fine- to medium-grained
Pegmatite, pegmatitic granite
Granite to granodiorite, metamorphic, medium-grained

Amphibolite

11101

Cataclastic rock

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT yerog 9y Depth
Borehole zone for PDZ
Length
frorPn;I')OC Rock Rock alterafi Rock Density Suceptibility Natural SPR Pressure build up Transient inj Steady state inj
Rock oc ock alteration ocl (kg/m*3) (SPE-5) Gamma (ohm) K (m/s) K (m/s) 2m K (m/s) . o ig Vertical depth
Type Alteration intensity Occurence (uR/h) Description Description Description RHB-70
2650 2700 0 3000 0 100 200 2000 1e-006 1 1e-011 1e-005 1e-011 1e-005
Below measur limit
10m K (m/s)
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Title GEOLOGY KFRS57

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR57 Northing [m] 6702050.77
Diameter [mm] 56 Easting [m] 1632854.91
Length [m] 25.380 Elevation [m] -87.59
Bearing [°] 230.51 Plot Date 2010-03-09
Inclination [°] -89.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE

Granite, fine- to medium-grained
Pegmatite, pegmatitic granite
Granite to granodiorite, metamorphic, medium-grained

Amphibolite

Jiall

Felsic to intermediate volcanic rock, metamorphic

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT ycrogeoogy Depth
Borehole zone for PDZ
Length
fron(wn']l')OC Rock Rock al Rock Density Suceptibility Natural SPR Pressure build up
Rock oc ock alteration oc (kg/m*3) (SI*E-5) Gamma (ohm) K (m/s) P P ot Vertical depth
Type Alteration intensity Occurence (WR/h) Description Description Description RUB-70
2650 2700 | 0 3000 | o 100 | 200 2000 | 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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P-10-07

Title

GEOLOGY KFR61

Site

Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Activity Type

FORSMARK - SFR
KFR61

56

70.900

38.41

-43.99

GE299

Coordinate System
Northing [m]
Easting [m]
Elevation [m]

Plot Date

Date of mapping

RT90-RHB70
6701382.45
1632391.99
1.40
2010-03-09
2009-10-26

ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
l:l Granite, fine- to medium-grained
l:l Pegmatite, pegmatitic granite
l:l Granite, granodiorite and tonalite, metamorphic, fine- to medium-grained
[ Amphibolite
l:l Felsic to intermediate volcanic rock, metamorphic
Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT ycrogeoogy Depth
Borehole zone for PDZ
Length
f’°’Z‘mT)°C ook Rock af Rock Density Suceptibility Natural SPR Pressure build up
Rock oc ock alteration oc (kg/m*3) (SI"E- Gamma (ohm) K (m/s) - . o Vertical depth
Type Alteration intensity Occurence —(uRM) Description Description Description RHB-70
2650 2700 0 3000 0 100 200 2000 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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Title

GEOLOGY KFR62

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR62 Northing [m] 6701368.43
Diameter [mm] 56 Easting [m] 1632401.86
Length [m] 82.800 Elevation [m] 0.60
Bearing [°] 4291 Plot Date 2010-03-09
Inclination [°] -44.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
l:l Pegmatite, pegmatitic granite
l:l Felsic to intermediate volcanic rock, metamorphic
l:l Cataclastic rock
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Possible deformation Hydrogeology Depth
Borehole zone for PDZ
Length
f’°’z‘mT)°C Rock Rook allrat Rook Density Suceptibility Natural SPR Pressure build up
Rock ocCl ock alteration ocl kg/m*3 SI*E-5, Gamma hi K (m/s it g it Vertical depth
Type Alteration intensity Occurence & ; __(WRh) (ohm) R Description Description Description RHB-70
2650 2700 | 0 3000 | o 100 | 200 2000 | 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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Title

GEOLOGY KFR63

SKB

Site

Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Activity Type

FORSMARK - SFR
KFR63

56

15.080

230.51

-89.99

GE299

Coordinate System
Northing [m]
Easting [m]
Elevation [m]

Plot Date

Date of mapping

RT90-RHB70
6701226.87
1632315.81
0.80
2010-03-09
2009-10-26

P-10-07

85

ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
l:| Felsic to intermediate volcanic rock, metamorphic
Possible deformation Hydrogeology
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Depth
Borehole zone for PDZ
Length
fror?n;l')OC Rock Rock at Rook Density Suceptibility Natural SPR Pressure build up
Rock ocl ock alteration oCl kg/m*3 SI*E-5 Gamma h K (m/ o it P Vertical depth
Type Alteration intensity Oceurence (kgim3) (SPES) (WR/h) (ohm) (m's) Description Description Description ol der
2650 2700 0 3000 0 100 200 2000 1e-011 0.0001
Transient inj
K (m/s) 2m
1e-011 0.0001
Steady state inj
K (m/s)
1e-011 0.0001
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GEOLOGY KFR64
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Title

GEOLOGY KFR65

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR65 Northing [m] 6701403.62
Diameter [mm] 56 Easting [m] 1632406.04
Length [m] 39.680 Elevation [m] 0.00
Bearing [°] 230.51 Plot Date 2010-09-23
Inclination [°] -89.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
|:| Granite, fine- to medium-grained
|:| Pegmatite, pegmatitic granite
|:| Felsic to intermediate volcanic rock, metamorphic
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Possible deformation Hydrogeology Depth
Blfxrehg:e zone for PDZ
eng
fror?n;l')OC Rock Rock al X Rock Density Suceptibility Natural SPR Pressure build up Transient inj Steady state inj )
?}c/y;le( Alte?action ocime;;esrna;lon Occgfence (kg/m*3) (SI*E-5) G(ig/mh;! (ohm) K (m/s) K (m/s) 2m K (m/s) Description Description Description Verg%alla_t;eopth
2650 2700 3000 100 200 2000 1e-006 1 1e-006 1e-011 1e-005
Below measur limit
10m K (m/s)
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Title

GEOLOGY KFR66

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR66 Northing [m] 6701420.17
Diameter [mm] 56 Easting [m] 1632417.16
Length [m] 29.170 Elevation [m] 0.00
Bearing [°] 230.51 Plot Date 2010-09-23
Inclination [°] -89.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
[ ] Pegmatite, pegmatitic granite
I Amphibolite
l:| Cataclastic rock
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Possible deformation Hydrogeology Depth
Borehole zone for PDZ
Length
fron('ln;l')OC X Density Suceptibility Natural SPR Pressure build up Transient inj Steady state inj .
%\;: AI!E?aCt‘i(on Roc:iﬁta\eliri?ytlon Oczsg(noe (kg/m*3) (SI*E-5) G(zg/rrr:)a (ohm) K (m/s) K (m/s) 2m K (m/s) Description Description Description Ver'g%aégeopth
2650 2700 0 3000 0 100 200 2000 1e-006 1 1e-006 1e-011 1e-005
Below measur limit
10m K (m/s)
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1e-006 1e-008 1
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Title

GEOLOGY KFR67

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR67 Northing [m] 6701419.85
Diameter [mm] 46 Easting [m] 1632419.75
Length [m] 48.950 Elevation [m] 0.00
Bearing [°] 34.61 Plot Date 2011-01-19
Inclination [°] -64.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
l:| Pegmatite, pegmatitic granite
[ Amphibolite
l:| Felsic to intermediate volcanic rock, metamorphic
P ibl formation Hydr |
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT ossible deformatio ydrogeology Depth
Borehole zone for PDZ
Length
fror?n']l')OC . Density Suceptibility Natural SPR Pressure build up Transient inj Steady state inj .
%%:l; AI'(IZ?aCtPi(on Rocil;tilgzrita;lon OcESrceknce (kg/m*3) (SI*E-5) G(iglrz? (ohm) K (m/s) K (m/s) 2m K (m/s) Description Description Description Ver;&alla_d%pth
2650 2700 0 3000 100 200 2000 1e-006 1 1e-006 1e-011 1e-005
Below measur limit
10m K (m/s)
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Title GEOLOGY KFR68
Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR68 Northing [m] 6701552.67
Diameter [mm] 56 Easting [m] 1632530.76
Length [m] 128.030 Elevation [m] 0.00
Bearing [°] 82.01 Plot Date 2010-10-28
Inclination [°] -44.99 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
l:l Granite, fine- to medium-grained
l:l Pegmatite, pegmatitic granite
[ Granite to granodiorite, metamorphic, medium-grained
[ Amphibolite
l:l Felsic to intermediate volcanic rock, metamorphic
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Possible deformation Hydrogeology Depth
Borehole zone for PDZ
Length
"or'("J)OC Rock Rock alterati Rock Density Suceptibility (ls\lalural SPR Pressure build up Transient inj Steady state inj
Rock ocl ock alteration ocl kg/m*3) SI*E-! amma hi K (m/s K (m/s) 21 K (m/s F F F Vertical depth
A Al ntongiy O e Gaim3) ¢ R, {ohm) () () 2m () Description Description Description ‘
2650 2700 0 3000 [ 100 200 2000 1e-006 1 1e-006 1 1e-011 1e-005
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P-10-07

Title

GEOLOGY KFR69

Site

Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Activity Type

FORSMARK - SFR
KFR69

201.200
14.51
-45.39
GE299

Coordinate System
Northing [m]
Easting [m]
Elevation [m]

Plot Date

Date of mapping

RT90-RHB70
6701713.56
1632783.24
2.40
2010-03-09
2009-10-26

JIRECAN

ROCKTYPE

Granite, fine- to medium-grained

Pegmatite, pegmatitic granite

Granite, metamorphic, aplitic

Granite to granodiorite, metamorphic, medium-grained

Tonalite to granodiorite, metamorphic

Amphibolite

Felsic to intermediate volcanic rock, metamorphic

ROCK ALTERATION

Sericitisized
m Carbonatization

ROCK ALTERATION INTENSITY

NN Faint
XX Medium

ROCK OCCURENCE

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT yarog 9y Depth
Borehole zone for PDZ
Length
fm’?mT)OC Rock Rock al Rock Density Suceptibility Natural SPR Pressure build up
Rock ocl ock alteration ocl (kg/m*3) (SI*E-5) Gamma (ohm) K (m/s) P P P Vertical depth
Type Alteration intensity Occurence — RN Descrlptlon Descnptlon Descrlptlon RHB-70
2650 2700 0 3000 0 100 200 2000 1e-011
Transient inj
K (m/s) 2m
1e-011
Steady state inj
K (m/s)
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Title

GEOLOGY KFR70

Site FORSMARK - SFR Coordinate System RT90-RHB70
Borehole KFR70 Northing [m] 6701712.85
Diameter [mm] Easting [m] 1632823.74
Length [m] 172.500 Elevation [m] 2.50
Bearing [°] 61.81 Plot Date 2010-03-09
Inclination [°] -51.29 Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE

l:l Pegmatite, pegmatitic granite
l:l Granite to granodiorite, metamorphic, medium-grained

[ Amphibolite

l:l Breccia
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Title

GEOLOGY KFR71

Site

Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Activity Type

FORSMARK - SFR
KFR71

56

120.900

59.51

2.00

GE299

Coordinate System

Northing [m]
Easting [m]
Elevation [m]
Plot Date

Date of mapping

RT90-RHB70
6701367.83
1632363.08
-33.29
2011-01-19
2009-10-26

ROCKTYPE

1IN

Granite, fine- to medium-grained

Pegmatite, pegmatitic granite

Granite to granodiorite, metamorphic, medium-grained

Granodiorite, metamorphic

Amphibolite

Felsic to intermediate volcanic rock, metamorphic

Cataclastic rock

ROCK ALTERATION

XX Chloritisized

Sericitisized
M Argillization

ROCK ALTERATION INTENSITY

NN Faint
DX Weak
KXE Medium

ROCK OCCURENCE

Possible deformation Hydrogeolo
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Borehole zone for PDZ
Length
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Rock oc ock alteration ocl (kg/m*3) (SIE-5) Gamma (ohm) K (m/s) K (mis) 2m K (mis) " . - Vertical depth
Type Alteration intensity Occurence R Description Description Description RHB-70
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Title GEOLOGY KFR72

Site FORSMARK - SFR Coordinate System

Borehole KFR72 Northing [m]

Diameter [mm] Easting [m]

Length [m] 100.53 Elevation [m]

Bearing [°] Plot Date 2010-09-24

Inclination [°] Date of mapping 2009-10-26

Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
[ Pegmatite, pegmatitic granite P Chloritisized RN Faint [ Amphibolite
[ Granite to granodiorite, metamorphic, medium-grained [ ] Epidotisized XX Weak [T Felsic to intermediate volcanic rock, metamorph
[ Granodiorite, metamorphic [ ] Sericitisized XX Medium
[ Amphibolite Argillization
l:l Felsic to intermediate volcanic rock, metamorphic

Possible deformation Hydrogeolo
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT yerog y Depth
Borehole zone for PDZ
Length
fron('\n;I')OC Rock Rock Density Suceptibility Natural SPR Pressure build up Transient inj Steady state inj
Rock ocl ock alteration Rock (kg/m*3) (SI*E-5) Gamma (ohm) K (m/s) K (m/s) 2m K (m/s) ot rn At Vertical depth
Type Alteration intensity Occurence RN Description Description Description RHB-70
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Below measur limit
10m K (mfs)
1e-006 1 1e-008 1
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Title GEOLOGY KFR89
Site FORSMARK - SFR Coordinate System
Borehole KFR89 Northing [m]
Diameter [mm] Easting [m]
Length [m] 17.00 Elevation [m]
Bearing [°] Plot Date 2011-01-21
Inclination [°] Date of mapping 2009-10-26
Activity Type GE299
ROCKTYPE ROCK ALTERATION ROCK ALTERATION INTENSITY ROCK OCCURENCE
[ ] Graniteto granodiorite, metamorphic, medium-grained l:| Amphibolite
[ Amphibolite
BOREMAP DATA GEOPHYSICS HYDROLOGIC DATA ROCK UNIT Possible deformation Hydrogeology Depth
Borehole zone for PDZ
Length
fronT)OC Rock Rock alterati Rock Density Suceptibility Natural SPR Pressure build up Transient inj Steady state inj
Rock ocl ock alteration ocl kg/m*3 (SI*E-5) Gamma ohm K (m/s K (m/s) 2m K (m/s g g e Vertical depth
Toos Altoeston intensity O e (kg/m"3) o (ohm) (mis) ) (mis) Description Description Description tical der
2650 2700 0 3000 0 100 200 2000 1e-006 1 1e-006 1 1e-006 1
Below measur limit
10m K (m/s)
1e-006 1 1e-008 1
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