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Abstract

This report presents the results from four days of geological mapping of KFM06C, a 1 km
long telescopic borehole in the Forsmark area, by using the Boremap system. The mapping
is part of a project initiated to evaluate possible differences in the geological judgement
and the methodology used for the drill core logging at Forsmark and subarea Laxemar site
investigation areas. During the four days period, an interval from 176.5 to 360.9 metres of
KFMO06C was mapped. All lithological features that occur within this interval have been
registered and documented with the same criteria used by the SwedPower team during the
regular geological logging of boreholes in the Forsmark area.

The 184.4 metres long interval of KFMO06C is dominated by a medium-grained metagranite.
Other frequent rock types in the interval include pegmatitic granite, amphibolite, aplitic
metagranite and fine- to finely medium-grained granite. None of these occurrences exceed a
few metres in length along the borehole. Virtually all rocks have experienced Svecofennian
metamorphism under amphibolite facies conditions. Structurally, the rocks are characterised
by composite L-S fabrics, with a slight predominance of linear mineral fabrics. Seven minor
zones of more intense ductile deformation have been registered in the mapped interval of
KFMO06C. A faint to weak oxidation of feldspars is generally associated with more intensely
fractured intervals.

The total number of fractures registered in the 184.4 metres long interval of KFM06C
amounts to 646. Of these are 219 open, 14 partly open and 413 sealed. Two rather narrow
crush zones occur in the mapped interval. Three fracture sets may be distinguished. (1)
Horizontal to sub-horizontal fractures that are mostly open. The maximum aperture of these
fractures is 4 millimetres. The most frequent infilling minerals are calcite, chlorite and

clay minerals. (2) Steeply dipping fractures, striking roughly N—S. Most of these fractures
are inferred to be sealed. Typical infilling minerals are calcite, chlorite, hematite, adularia,
laumontite, quartz and pyrite. (3) Sealed, vertical to sub-vertical fractures with ENE-WSW
strike. They are mainly restricted to the length interval below ca 280 metres. The majority
is sealed by adularia, calcite and chlorite.



Sammanfattning

Foreliggande rapport redovisar resultaten fran fyra dagars Boremapkartering av KFMO06C,
ett 1 km djupt teleskopborrhél i Forsmarksomradet. Karteringen ingar i ett projekt for att
utvirdera eventuella skillnader 1 geologiska bedomningar och metodiken som anvénds vid
borrkédrnekartering 1 undersdokningsomrade Forsmark respektive delomrade Laxemar. Under
fyradagarsperioden karterades ett langdintervall frén 176,5 till 360,9 meter av KFMO06C.
Alla strukturer och litologiska enheter som forekommer i intervallet registrerades och
dokumenterades med samma kriterier som anvinds av SwedPowers geologer vid den
reguljara borrhalskarteringen i Forsmark.

Det 184,4 meter 1dnga intervallet i KFMO06C domineras av en medelkornig metagranit.
Andra vanligt forekommande bergarter i intervallet dr pegmatitisk granit, amfibolit, aplitisk
metagranit och fin- till fint medelkornig granit. Enskilda forekomster uppgar aldrig till mer
an nagra meters borrhalslangd. I det ndrmaste alla bergarter har genomgatt Svekofennisk
amfibolitfacies-metamorfos. Bergarterna karaktériseras av en sammansatt L-S-struktur, med
en nagot tydligare mineralstidnglighet. Sju mindre zoner med mer kraftig duktil deformation
har registrerats i det karterade intervallet av KFMO6C. En svag till mycket svag oxidation
av féltspater upptrader normalt i l&ngdintervall som ar mer kraftigt uppspruckna.

Det totala antalet sprickor som registrerats i det 184,4 meter langa intervallet av KFMO06C
uppgér till 646. Av dessa dr 219 6ppna, 14 partiellt oppna och 413 ldkta. Tva mindre
krosszoner forekommer i det karterade intervallet. Tre sprickgrupper kan urskiljas. (1)
Horisontella till subhorisontella sprickor som till storsta delen dr 6ppna. Den maximala
aperturen hos dessa uppgér till 4 millimeter. De vanligast forekommande sprickfyllnads-
mineralen ar kalcit, klorit och lermineral. (2) Brant stupande sprickor som stryker ungefar
N-S. De flesta av dessa sprickor bedoms vara lakta. Typiska sprickmineral inkluderar
kalcit, klorit, hematit, adularia, laumontit, kvarts och pyrit. (3) Lékta, vertikala till sub-
vertikala sprickor som stryker ENE—VSV. De ér huvudsakligen begrinsade till ett 1angd-
intervall under ca 280 meter. Majoriteten av dem dr lédkta med adularia, kalcit och klorit.
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1 Introduction

Since 2002, SKB investigates two potential sites at Forsmark and Oskarshamn, for a deep
repository in the Swedish Precambrian basement. In order to characterise the bedrock down
to a depth of about 1 km at the two site investigation areas, SKB launched several extensive
drilling programmes. A detailed geological logging of the drill cores obtained through the
drilling programs is essential for subsequent sampling and borehole investigations, and
consequently, for the three-dimensional modelling of the two sites. For this purpose, the
so-called Boremap system has been developed. The system integrates results from geologi-
cal drill core logging, or alternatively, the drill cuttings when a core is not available, with
information from BIPS-logging (Borehole Image Processing System) and calculates the
absolute position and orientation of fractures and various planar lithological features (SKB
MBD 143.006 and 146.005).

To assure the comparability between the two site investigation areas, it is essential that there
is a general consensus in the geological judgements and the methodology used for the drill
core logging. The subject has arisen as the geologists involved in the logging have been
strictly tied to one of the site investigation areas, and the exchange of experiences is rather
limited. In order to evaluate possible differences in the mapping, SKB initiated a project
where the core logging teams at the two sites were switching locality to work with a drill
core from the other site investigation area. The two boreholes chosen for the mapping were
telescopic drilled borehole KFM06C from the Forsmark site investigation area and core
drilled borehole KLLX07B from the subarea Laxemar, which is part of the Simpevarp site
investigation area at Oskarshamn.

This document reports the results from the comparative geological logging of borehole
KFMO06C performed by geologists from SwedPower AB. The activity is part of the site
investigation at Forsmark. The work was carried out in accordance with activity plan AP
PF 400-05-086. In Table 1-1 controlling documents for performing this activity are listed.
Both activity plan and method descriptions are SKB’s internal controlling documents.

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

Activity plan Number Version

Jamférande Boremapkartering pa del av teleskopborrhal KFM06C AP PF 400-05-086 1.0
och KLX07B

Method documents Number Version
Metodbeskrivning fér Boremap-kartering SKB MD 143.006 2.0
Nomenklatur vid Boremap-kartering SKB MD 143.008 1.0
Matsystembeskrivning for Boremapkartering, Boremap v 3.0 SKB MD 146.005 1.0




2  Objective and scope

Borehole KFMO06C is a ca 1 km long, telescopic borehole drilled in the northern part of the
Forsmark site investigation area with 60° inclination towards NNE (026°). It starts with
percussion drilling (@ = 251 mm) to a length of 100.40 metres, followed by core drilling

at @ = 86 millimetres to a length of 102.08 metres, and at @ = 77 millimetres down to

full borehole length at 1,000.43 metres. The diameters of the two drill cores are 70 and

51 millimetres, respectively, under ideal conditions. The available BIPS-image of KFM06C
covers the core drilled length interval at @ = 77 millimetres.

The comparative geological logging of KFMO6C starts at 176.5 metres adjusted length, and
should proceed for 4x8 hours. This includes 15-20 minutes of daily mapping controls by
examination of Boremap generated variable/summary reports and a WellCad log to match.
The length of the interval, which was mapped during the four days, amounts to 184.4 metres
(176.5-360.9 meters). All structures and lithologies that occur within this interval have been
registered and documented with the same criteria used by the SwedPower team during the
regular geological logging of the boreholes in the Forsmark area.



3 Equipment

3.1 Description of equipment/interpretation tools

All BIPS-based mapping was performed in Boremap v 3.6. This software contains the
bedrock and mineral standard used by the Geological Survey of Sweden (SGU) for geologi-
cal mapping of the surface at the Forsmark site investigation area, to enable correlation with
the surface geology. Additional software used during the course of the geological logging
was BIPS Viewer v 1.10 and Microsoft Access. The final data presentation was made by
Geoplot and WellCAD v 3.2.

The following equipment was used to facilitate the core logging: folding rule, concentrated

hydrochloric acid diluted with three parts of water, unglazed porcelain plate, knife, hand
lens, paintbrush and tap water.
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4 Execution

41 General

During the core logging, the ca 900 metres drill core obtained from the interval
102.08-1,000.43 metres of KFMO06C was available in its full length on roller tables in the
core-mapping accommodation at Forsmark (the Llentab hall, near the SKB/SFR-office). No
thin-sections were available from the drill cores, and all lithological descriptions are based
on ocular inspection. The mapping was done by two geologists; one did the core logging
while the other registered the information in Boremap.

The core logging of KFM06C was performed in Boremap v 3.6 according to activity plan
AP PF 400-05-086 (SKB internal document) following the SKB method description/instruc-
tion for Boremap mapping, SKB MD 143.006 (v 2.0) and 143.008 (v 1.0). A WellCAD

summary of the mapping is presented in Appendix 1.

4.2 Preparations

The length registered in the BIPS-image deviates from the true borehole length with
increasing depth, and the difference at the bottom of KFMO06C is about 5 metres. It was,
therefore, necessary to adjust the length in KFM06C with reference to groove millings

cut into the borehole wall at every 50 metres. The precise level of each reference mark

can be found in SKB’s database SICADA (Appendix 4). This adjustment was done already
during the start of the regular mapping of KFM06C. Consequently, it was copied directly
into the database used for the comparative mapping.

Data necessary for calculations of absolute orientation of structures in the borehole includes
borehole diameter, azimuth and inclination, and these data were imported directly from
SKB’s database SICADA (Appendices 2 and 3).

4.3 Data handling

To obtain the best possible data security, the mapping was performed on the SKB intranet,
with regular back-ups on the local drives.

To avoid that any broken fractures become unregistered, the number of broken fractures in
the drill core was regularly checked against the number of registered fractures in Boremap.
The quality routines include also daily controls of the mapping by detailed examination of
Boremap generated variable/summary reports and WellCad log to match. The final quality
check of the mapping was done by a routine in the Boremap software. The primary data
were subsequently exported to the SKB database SICADA, where they are traceable by
the activity plan number.

13



4.4 Analyses and interpretations

A major flaw in Boremap system is the distinction between fractures that intersect the whole
borehole (‘infinite fractures’) and those that end within the drill core (‘finite fractures’). The
latter category includes fractures that (1) are slightly curved and runs more or less parallel
with the borehole axis, (2) ends in other fractures, (3) splays from other fractures and (4)
with no immediately obvious reason ends in the drill core. For modelling purposes, it was
decided to separate those fractures that intersect the central borehole axis from those that
never reach the centre. Fractures limited to less than half of the borehole are, therefore,
marked by ‘#’ in the attached comments.

Another problem with the core logging system is related to geological features (mainly
fractures) that can be observed only in the drill core. This problem usually arises from poor
resolution in the BIPS-image, which in the present case often is caused by the occurrence
of suspension from drilling, brownish black coating from the drilling rods on the borehole
walls and/or disturbances in the movement of the BIPS-camera. However, even in the most
perfect BIPS-image, it is sometimes difficult to distinguish a thin fracture, sealed by a low
contrast mineral. All fractures observed in the drill core, but not recognized in the BIPS-
image, have been registered as ‘not visible in BIPS’ in Boremap, to prevent them from
being used in forthcoming fracture orientation analysis. If possible, they are still oriented
relative to other structures. Fractures supposed to be induced by the drilling activities fall
within this category. Obviously drilling-induced fractures are not included in the mapping.

The resolution of the BIPS-image does generally make it possible to estimate the width of
fractures with an error of + 0.5 millimetres. Thus, reliable measurements of fracture widths/
apertures less than 1 millimetre are possible to obtain in the drill core, and the minimum
width/aperture given is therefore 0.5 millimetre.

The fracture mapping focuses on the division into broken and unbroken fractures, depend-
ing on whether they are parting the core or not. Broken fractures include both open fractures
and originally sealed fractures, which were broken during the drilling. To decide if a
fracture was open, partly open or sealed in the rock volume (i.e. in situ), SKB has developed
a confidence classification expressed at three levels, ‘possible’, ‘probable’ and ‘certain’, on
the basis of the weathering of the fracture surface and fit of the fracture planes. The criteria
for this classification are given in SKB method description for Boremap mapping, SKB

MD 143.006 (v 2.0).

Up to four infilling minerals can be registered in the database for each fracture. As far as
possible, they are given in order of decreasing abundance in the fracture. Additional miner-
als (i.e. five or more), which occur in a few fractures, are noted in the attached comment.
However, it must be emphasized that this provides no information of the volumetric amount
of individual minerals. In a fracture with two minerals, the mineral registered as ‘second
mineral’ may range from sub-microscopic staining up to amounts equal to that of the
mineral registered as ‘first mineral’. Hematite, for example, occur consistently as extremely
thin coatings or impurities in other fracture minerals, such as adularia and laumontite.
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4.5 Nonconformities

Some fracture filling minerals are more conspicuous than other. For example, the distinct
red tinting shown by sub-microscopic hematite reveals extremely low concentrations of

the mineral. Also the use of diluted hydrochloric acid for identification of calcite makes it
possible to detect amounts that are macroscopically invisible. The amount of fractures filled
with other less conspicuous minerals may, on the other hand, be underestimated. Pyrite,
which typically forms up to millimetre-sized, isolated crystals, might for example be under-
represented in unbroken fractures.

As in previous cored boreholes, the comparative mapping of KFM06C was locally ham-
pered by brownish black coatings on the borehole walls as well as mottling of the BIPS-
image. The dark coating is frequent in the mapped interval, where it typically forms a spiral
pattern or a single band along the borehole axis. This coating phenomenon is obviously

drill induced, and the explanation proposed is that the coatings originate from metal frag-
ments abraded from the drill rods. Intervals with mottled BIPS-image occur at four levels:
201.64-202.14, 230.58-232.16, 269.25-271.80, 284.45-286.68 metres (adjusted length).
Geological features (e.g. fractures) depicted in these mottled intervals are typically distorted
and sometimes difficult to distinguish (Figure 4-1). The mottling is obviously a result of
disturbances in the normally constant movement of the BIPS-camera.

201.300
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201,400 S
201790 ST

201450
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Figure 4-1. Mottling of the BIPS-image, due to disturbances in the logging movement of the
BIPS-camera.
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5 Results

5.1 Core lithology

The 184.4 metres long interval of KFMO06C, which was subjected to the comparative map-
ping, is dominated by a medium-grained metagranite (rock code 101057) with a tendency
to be slightly granodioritic. Other frequent rock units in the interval includes pegmatitic
granite (rock code 101061), amphibolite (rock code 102017), aplitic metagranite (rock

code 101058) and fine- to finely medium-grained granite (rock code 111058). The maxi-
mum length of individual occurrences is ca 6.8 metres, though the vast majority are less
than a few metres in length. Except for some late veins or dykes, all rocks have experienced
Svecofennian metamorphism under amphibolite facies conditions.

The medium-grained metagranite (101057) is rather equigranular with elongated quartz
domains, alternating with feldspar-dominated domains and thin streaks of biotite. The
colour of the rock varieties ranges from greyish red to grey, whereas completely grey
varieties, lacking the reddish tint, are sparse and typically associated with amphibolites.

Amphibolites (102017) and related rocks are generally fine-grained, equigranular and with
a large proportion of biotite. All extensions and contacts are broadly parallel with the
tectonic fabric.

Dykes, veins and segregations of pegmatite, pegmatitic granite, aplite and leucogranitic
material are frequent throughout the interval. Most occurrences are some decimetre or

less, but several pegmatites/pegmatitic granites reach up to a few metres in length. The
pegmatitic granites are generally texturally heterogeneous, often with a highly variable
grain-size, and some occurrences include intervals of finely medium-grained, equigranular
granite. Rather coarse magnetite, and subordinately hematite, has been identified in some
pegmatites. Despite the textural variability and temporal span within this unit, most of these
rocks were grouped as ‘pegmatite, pegmatitic granite’ (101061). Other, related rocks, which
includes aplitic metagranite (101058), fine- to finely medium-grained granite (111058)

and aplite (1062) are often highly reminiscent of each other. A distinctive criterion apart
from the late-tectonic character of the aplite (1062) and the fine- to finely medium-grained
granite (111058), is the anomalously high natural gamma radiation of fine- to finely
medium-grained granite. Quartz-dominated segregations or veins were coded as 8021.

In addition, there are a few minor occurrences of granodiorite and tonalite in the interval.
None of them appears to fit into the bedrock nomenclature defined by SKB (‘Regler {for
bergarters bendmningar vid platsundersokningarna i Simpevarp och Forsmark’, v 1.0).
Instead they were coded as 1056 (unspecified granodiorite) and 1053 (unspecified tonalite).

5.2 Ductile structures

Most rocks in the mapped interval of KFMO06C are characterised by composite L-S fabrics,
with a slight predominance of linear mineral fabrics. However, the relative intensity of the
two components is locally variable. The intensity of the deformational fabric is mostly
weak to medium. It must, however, be emphasized that it often is difficult to distinguish
tectonic fabric visually in the pegmatites and some of the fine-grained mafic rocks. The
fact that they may appear massive does not necessarily implicate that they actually are
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post-kinematic. The foliation is generally E-W trending with a moderate dip towards south.
None of the linear fabrics have been possible to register with the present methodology, but
the general impression is that they are gently to moderately dipping.

Totally seven narrow zones of more intense ductile deformation have been registered in
the mapped interval of KFMO6C. All of them are found in a ca 50 metres long interval
between 180 and 230 metres (adjusted length). Except for a 1.4 metre wide zone at
223.6-225.0 metres adjusted length, individual zones range up to about three decimetres.
The protolith in the zones seems mainly to be a highly deformed and grain-size reduced
variety of the metagranite (101057). All shear zones are more or less parallel with the local
tectonic foliation.

5.3 Alteration

Except for a decimetre-wide occurrence of pre-metamorphic albitization in the aplitic
metagranite (101058), the only alteration encountered in the mapped interval of KFM06C
is varying degrees of oxidation, manifested as red pigmentation of feldspars. It is generally
associated with more intensely fractured intervals, and is most frequent in the length inter-
val 262-297 metres (adjusted length). The oxidation is normally faint to weak in intensity.

5.4 Fractures
5.4.1 Fracture frequencies and orientations

Excluding crush zones and sealed networks, the total number of open (broken fractures
with aperture > 0), partly open (unbroken fractures with aperture > 0) and sealed fractures
(broken and unbroken fractures with aperture = 0) registered during the comparative map-
ping of KFMO06C amounts to 646, i.e. about 3.5 fractures/m. Of these are 483 visible in the
BIPS-image. Moreover, they can be separated in 219 open, 14 partly open and 413 sealed
fractures. It should be emphasized that there is a certain degree of uncertainty whether a
fracture actually is open or sealed. Throughout the borehole, the frequency of open and
sealed fractures varies rather coherently, with an increased number of open fractures in
intervals with concentrations of sealed fractures (Appendix 1). Considering the fracture
distribution along the mapped interval of KFMO06C, there is two sections with somewhat
increased fracture frequency: 204—228 and 285-305 metres adjusted length. None of these
intervals are especially well-defined, and both are dominated by fractures inferred to be
sealed.

The fracture orientations vary considerably throughout the mapped interval of KFMO06C,
though a stereographic projection in Figure 5-1 reveal three rather distinct fracture sets.
The proportion of open and sealed fractures differs significantly between the sets. The

first fracture set consists of horizontal to sub-horizontal fractures. Fractures of this set are
found throughout both borehole, and most of these fractures are inferred to be open. The
maximum aperture of these fractures is 4 millimetres. A second fracture set consists steeply
dipping fractures, striking N—S. The majority of these fractures are sealed. A third, well-
defined fracture set, mainly restricted to the length interval below ca 280 metres, consists
of vertical to sub-vertical fractures with ENE-WSW strike. In addition, there are a number
of fractures with varying dips towards south. A considerable amount of these fractures are
inferred to be open.

18



Total Data : 484
KFM06C

Figure 5-1. Lower hemisphere, equal-area stereographic projections showing the poles to all
sealed (blue squares) and open (rved squares) fractures in the adjusted length interval 176.5—
360.9 metres of borehole KFMOG6C. A filled, black circle mark the orientation of the borehole axis.

Two rather narrow crush zones occur at 284.66-284.76 and 346.53—-346.57 metres (adjusted
length) in the mapped interval of KFMO06C. Both are gently dipping with an approximate
NE-SW trending strike. There is also a drill induced crush in the adjusted length interval
284.66-285.11 metres, which hence overlaps with the upper of the two crush zones.

Five sealed networks with fractures of highly variable orientation have been registered
in the mapped interval of KFMO06C. The width of individual networks ranges up to a few
decimetres.

One fracture inferred to be core discing has been observed at 258.22 metres adjusted length.

5.4.2 Fracture mineralogy

Chlorite and/or calcite are found in about 75% of the total number of the registered fractures
in the mapped interval of KFMO06C. They are found in all fracture sets discussed above

(cf Figure 5-1). Other infilling minerals, in order of decreasing abundance, include clay
minerals, prehnite, adularia, pyrite, quartz, laumontite, sub-microscopic hematite, biotite,
sericite, epidote, fluorite, galena and unspecified sulphides. There are also 80 fractures that
are virtually free from visible mineral coatings and oxidized walls. These are mostly open,
and a considerable proportion belongs to the horizontal to sub-horizontal fracture set.

The various clay minerals occur typically in open, flat-lying fractures. It is generally
impossible to be more specific regarding the type of clay minerals. However, clay minerals
registered in more steeply dipping fractures are mostly corrensite, often intimately associ-
ated with chlorite.
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All other minerals, as well as the presence of oxidized walls, are preferentially associated
with sealed fractures. A typical mineral assemblage is calcite + chlorite = hematite stained
adularia + pyrite. The assemblage is found in all the fracture sets discussed above, though
the third fracture set is dominated by hematite-stained adularia with subordinate amounts

of calcite and chlorite. Laumontite and to some extent quartz tend to be associated with

this assemblage. Fractures containing this assemblage often exhibit oxidized walls. A
number of very thin (<< I millimetre), sealed fractures are only revealed by their oxidized
walls. Except for staining of various silicates, such as adularia and laumontite, hematite may
occur as thin, reddish coatings, preferentially found in flat lying fractures.

Prehnite is more or less restricted to sealed fractures in amphibolites. Most of these
fractures are rather thin (< 1 millimetre). The identification is therefore difficult and some
of the light greenish mineral mapped as prehnite might be adularia or possibly epidote.
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WellCAD image

Title LEGEND FOR FORSMARK

KFM06C

Appendix: 1

Site FORSMARK
Borehole KFMO6C

Plot Date 2005-12-16 00:28:17
Signed data

SKB

ROCKTYPE FORSMARK
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I Pegmatite, pegmatitic granite
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Granite, metamorphic, aplitic
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_I Granodiorite, metamorphic
- Tonalite to granodiorite, metamorphic
B Dpiorite, quarts diorite and gabbro, metamorphic
- Ultramafic rock, metamorphic
L] Amphibolite
| Cale-silicate rock (skarn)
- Magnetite mineralization associated with cale-silicate rock (skarn)
Sulphide mineral
Felsic to intermediate voleanic rock, metamorphic
| Mafie voleanic rock, metamorphic
Sedi v rock, phic
STRUCTURE STRUCTURE ORIENTATION
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Fine-grained
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Medium to coarse grained
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ROCK ALTERATION
RS
RRRKS
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Weathered
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Sericitisized
Quartz dissolution
Silicification

< Argillization
Albitization
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Saussuritization
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Uralitization

MINERAL
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Epidote
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' Hematite
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 Chlorite
Quartz
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Pyrite
 Clay Minerals
Laumontite
 Prehnite

Asphalt

I itization

w Fract zone alteration

ROCK ALTERATION INTENSITY
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[ Weak
I Medium
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ROUGHNESS
Planar

Undulating
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Irregular
SURFACE
Rough
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CRUSH ALTERATION
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Bl Gouge
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FRACTURE ALTERATION
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FRACTURE DIRECTION
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Title GEOLOGY IN KFM06C Appendix: 1

Site FORSMARK Coordinate System  RT90-RHB70
Borehole KFM06C Northing [m]

Diameter [mm] 77.0 Easting [m]

Length [m] Elevation [m.a.s.l.]

Bearing [°] 26.1 Drilling Start Date

Inclination [°] -60.0 Drilling Stop Date

Date of coremapping Plot Date

Rocktype data from Fracture data from
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Appendix 2

Borehole diameters

Hole Diam T — Drilling: Borehole diameter
KFMO06C, 2005-04-27 14:30:00 — 2005-06-30 13:44:00 (100.400-1,000.430 m).

Sub secup Sub seclow Hole diam Comment
(m) (m) (m)

100.400 102.080 0.086

102.080 1,000.430 0.077

Printout from SICADA 2005-10-12 16:50:52.
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Appendix 4

Length reference marks
Reference Mark T — Reference mark in drillhole

KFMO06C, 2005-06-27 19:00:00 — 2005-06-28 06:00:00 (150.000—960.000 m).

Bhlen Rotation Start flow  Stop flow Stop Cutter time Trace Cutter Comment
(m) speed (/min) (/min) pressure (s) detectable diameter
(rpm) (bar) (mm)

150.00 400.00 250 350 28.0 1 Ja

200.00 400.00 250 350 30.0 1 Ja

250.00 400.00 250 350 30.0 0 Ja

300.00 400.00 250 350 30.0 0 Ja

350.00 400.00 250 400 30.0 0 Ja

400.00 400.00 300 400 30.0 1 Ja

447.00 400.00 400 500 30.0 1 Ja

500.00 400.00 400 550 35.0 0 Ja

550.00 400.00 400 550 35.0 0 Ja

600.00 400.00 400 550 35.0 0 Ja

652.00 400.00 400 600 35.0 1 Ja

700.00 400.00 400 600 40.0 0 Ja

750.00 400.00 400 600 40.0 0 Ja

800.00 400.00 450 600 40.0 1 Ja

850.00 400.00 400 600 40.0 1 Ja

898.00 400.00 400 600 40.0 0 Ja

960.00 400.00 400 600 40.0 0 Ja
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