
P-06-128

Oskarshamn site investigation

Geological single-hole interpretation 
of KLX05, HLX15, HLX18, HLX19 
and HLX32

Seje Carlsten, Geosigma AB

Peter Hultgren, Svensk Kärnbränslehantering AB

Håkan Mattsson, GeoVista AB

Roy Stanfors, Roy Stanfors Consulting 

Carl-Henric Wahlgren, Geological Survey of Sweden 

Supplement 1
October 2007

Svensk Kärnbränslehantering AB
Swedish Nuclear Fuel
and Waste Management Co
Box 250, SE-101 24 Stockholm 
Tel +46 8 459 84 00



2

Description

There has been a quality revision regarding the BIPS orientation data, which generate the beta 
angels. Another quality revision has been done on the borehole deviation data. As these data 
serve as input data to the Boremap mapping a re-calculation of Boremap data has therefore been 
performed. This has result in new orientation data in SICADA in use flagged 2007-09-14.

Re-calculated data generates new set of data in:

Appendix 1 KLX05

Appendix 2 HLX15

Appendix 3 HLX18

Appendix 4 HLX19

Appendix 5 HLX32
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Fine-grained granite
Pegmatite
Granite
Ävrö granite
Quartz monzodiorite
Diorite / Gabbro
Fine-grained dioritoid
Fine-grained diorite-gabbro

Oxidized
Chloritisized
Epidotisized
Saussuritization

unclassified
dens<2680
2680<dens<2730
2730<dens<2800
2800<dens<2890
dens>2890

SILICATE DENSITY
unclassified
sus<0.001
0.001<sus<0.01
0.01<sus<0.1
sus>0.1

SUSCEPTIBILITET
unclassified
gam<10
10<gam<20
20<gam<30
gam>30

NATURAL GAMMA

Signed data

Coordinate System RT90-RHB70

Length [m] 1000.160

Title SINGLE HOLE INTERPRETATION KLX05    

Diameter [mm] 76

Elevation [m.a.s.l.] 17.56Inclination [°] -65.21

Borehole KLX05    

Site LAXEMAR                 

Northing [m] 6365632.52 Surveying Date

Easting [m] 1548909.46

Date of mapping 2005-03-14 16:38:00

ROCKTYPE LAXEMAR                 

Plot Date 2007-10-14 22:03:05

Drilling Stop Date 2004-08-25 11:30:00

Bearing [°] 190.19

ROCK ALTERATION

Drilling Start Date 2004-08-11 07:00:00

Rock
Type

Rock
Alteration

Open and
Partly Open
Fractures

0 30

Sealed
Fractures

0 30

Crush

BOREMAP DATA

Silicate 
Density

Natural 
Gamma

Radiation

Magnetic 
Susceptibility

Estimated 
Fracture Freq

(fr/m)

0 20

GENERALIZED GEOPHYSICAL DATA

Description
Rock Unit

Rock Unit Open and Partly Open Fractures
(Projection Wulff)

Rock Unit Sealed Fractures
(Projection Wulff)

ROCK UNIT

Description
Possible Deformation Zone

Possible Deformation Zone 
Open and Partly Open Fractures

(Projection Wulff)

Possible Deformation Zone Sealed Fractures
(Projection Wulff)

POSSIBLE DEFORMATION ZONES
Length

1m:500m

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

110.0

120.0

130.0

108.33

100.50

107.50

For description see 
text in report or in 
SICADA

DZ1

0°

270° 90°

180°

0°

270° 90°

180°
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140.0

150.0

160.0

170.0

180.0

190.0

200.0

210.0

220.0

230.0

240.0

250.0

260.0

270.0

280.0

290.0

300.0

310.0

320.0

330.0

340.0

210.97

RU1                               
Dominated by a mixture of 
Ävrö granite (501044) and 
fine-grained granite 
(511058).  Subordinate rock 
types comprise pegmatite 
(501061) and fine-grained 
dioritoid (501030). 
Confidence: 3

210.97

291.58

RU2                               
Completely dominated by 
granite (501058). 
Subordinate rock types 
comprise fine-grained 
dioritoid (501030), quartz 
monzodiorite (501036), 
Ävrö granite (501044), 
fine-grained diorite to 
gabbro (505102), and 
fine-grained granite 
(511058). Scattered 
sections are foliated. 
Section 244-255 m is 
characterized by very high 
magnetic susceptibility. 
Confidence: 3

291.58

261.23

263.00

For description see 
text in report or in 
SICADA

DZ2

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°
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350.0

360.0

370.0

380.0

390.0

400.0

410.0

420.0

430.0

440.0

450.0

460.0

470.0

480.0

490.0

500.0

510.0

520.0

530.0

540.0

550.0

473.30

RU3                               
Dominated by a mixture of 
Ävrö granite (501044) and 
diorite to gabbro (501033). 
Subordinate rock types 
comprise fine-grained 
granite (511058), 
fine-grained dioritoid 
(501030), fine-grained 
diorite to gabbro (505102), 
granite (501058) and 
pegmatite (501061).  
Scattered sections are 
foliated. The diorite to 
gabbro section 340-375 m 
is characterized by very 
high magnetic susceptibility 
(>0.1 SI) and high density 
(>2875 kg/m3), whereas the 
diorite to gabbro in section 
406-436 m has markedly 
lower magnetic 
susceptibility. Confidence: 3

473.30

403.40

406.10

For description see 
text in report or in 
SICADA

477.50

478.10

For description see 
text in report or in 
SICADA

DZ3

DZ4

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°
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560.0

570.0

580.0

590.0

600.0

610.0

620.0

630.0

640.0

650.0

660.0

670.0

680.0

690.0

700.0

710.0

720.0

730.0

740.0

750.0

760.0

691.93

RU4                               
Totally dominated by quartz 
monzodiorite (501036). 
Subordinate rock types 
comprise pegmatite 
(501061), fine-grained 
granite (511058), 
fine-grained dioritoid 
(501030) and fine-grained 
diorite to gabbro (505102) 
Scattered sections are 
foliated. The pegmatite 
dykes are characterized by 
very high natural gamma 
radiation (70-150 µR/h). 
Confidence: 3

691.93

752.12

RU5                               
Totally dominated by 
fine-grained granite 
(511058). Subordinate rock 
type comprises pegmatite 
(501061). The rock unit is 
more or less foliated. The 
entire section is 
characterized by low 
density (>2670 kg/m3), low 
magnetic susceptibility and 
high natural gamma 
radiation (40-50 µR/h). 
Confidence: 3

752.12

576.60

577.60

For description see 
text in report or in 
SICADA

590.35

590.85

For description see 
text in report or in 
SICADA

654.40

655.50

For description see 
text in report or in 
SICADA

DZ5

DZ6

DZ7

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°
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770.0

780.0

790.0

800.0

810.0

820.0

830.0

840.0

850.0

860.0

870.0

880.0

890.0

900.0

910.0

920.0

930.0

940.0

950.0

960.0

RU4                               
Totally dominated by quartz 
monzodiorite (501036). 
Subordinate rock types 
comprise pegmatite 
(501061), fine-grained 
granite (511058), 
fine-grained dioritoid 
(501030) and fine-grained 
diorite to gabbro (505102). 
Scattered sections are 
foliated. The pegmatite 
dykes are characterized by 
very high natural gamma 
radiation (c. 100 µR/h). 
Confidence: 3

0°

270° 90°

180°

0°

270° 90°

180°
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970.0

980.0

990.0

1000 0

995.22



9

Pegmatite
Quartz monzodiorite

Oxidized unclassified
dens<2680
2680<dens<2730
2730<dens<2800
2800<dens<2890

SILICATE DENSITY
unclassified
sus<0.001
0.001<sus<0.01
0.01<sus<0.1

SUSCEPTIBILITET
unclassified
gam<10
10<gam<20
20<gam<30
gam>30

NATURAL GAMMA

Signed data

Coordinate System RT90-RHB70

Length [m] 151.900

Title SINGLE HOLE INTERPRETATION HLX15    

Diameter [mm] 137

Elevation [m.a.s.l.] 4.81Inclination [°] -58.36

Borehole HLX15    

Site LAXEMAR                 

Northing [m] 6365361.98 Surveying Date

Easting [m] 1548664.02

Date of mapping 2004-07-29 12:12:00

ROCKTYPE LAXEMAR                 

Plot Date 2007-10-15 22:03:14

Drilling Stop Date 2004-04-29 09:30:00

Bearing [°] 184.65

ROCK ALTERATION

Drilling Start Date 2004-04-27 07:00:00

Rock
Type

Rock
Alteration

Open and
Partly Open
Fractures

0 30

Sealed
Fractures

0 30

Crush Pentration
Rate (s/20cm)

0 50

BOREMAP DATA

Silicate 
Density

Natural 
Gamma

Radiation

Magnetic
Susceptibility

Estimated 
Fracture Freq

(fr/m)

0 20

GENERALIZED GEOPHYSICAL DATA

Description
Rock Unit

Rock Unit Open and Partly Open Fractures
(Projection Wulff)

Rock Unit Sealed Fractures
(Projection Wulff)

ROCK UNIT

Description
Possible Deformation Zone

Possible Deformation Zone 
Open and Partly Open Fractures

(Projection Wulff)

Possible Deformation Zone Sealed Fractures
(Projection Wulff)

POSSIBLE DEFORMATION ZONES
Depth

1m:500m

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

110.0

120.0

130.0

12.04

RU1                                      
Totally dominated by 
quartz monzodiorite. 
Subordinate rock types 
include pegmatite, 
fine-grained granite and 
granite. Large variations in 
the silicate density, ranging 
from 2650 kg/m3 up to 
2890 kg/m3. Low density 
often corresponds to high 
natural gamma radiation. 
Confidence: :2                       

0°

270° 90°

180°

0°

270° 90°

180°

140.0

150.0 151.32
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Fine-grained granite
Pegmatite
Ävrö granite
Fine-grained dioritoid

Oxidized unclassified
dens<2680
2680<dens<2730
2730<dens<2800
2800<dens<2890
dens>2890

SILICATE DENSITY
unclassified
sus<0.001
0.001<sus<0.01
0.01<sus<0.1

SUSCEPTIBILITET
unclassified
gam<10
10<gam<20
20<gam<30
gam>30

NATURAL GAMMA

Signed data

Coordinate System RT90-RHB70

Length [m] 181.200

Title SINGLE HOLE INTERPRETATION HLX18    

Diameter [mm] 139

Elevation [m.a.s.l.] 4.04Inclination [°] -57.59

Borehole HLX18    

Site LAXEMAR                 

Northing [m] 6365919.12 Surveying Date

Easting [m] 1550067.64

Date of mapping 2005-03-15 17:14:00

ROCKTYPE LAXEMAR                 

Plot Date 2007-10-15 22:03:14

Drilling Stop Date 2004-07-06 17:30:00

Bearing [°] 135.91

ROCK ALTERATION

Drilling Start Date 2004-07-01 12:00:00

Rock
Type

Rock
Alteration

Open and
Partly Open
Fractures

0 30

Sealed
Fractures

0 30

Crush Pentration
Rate (s/20cm)

0 50

BOREMAP DATA

Silicate 
Density

Natural 
Gamma

Radiation

Magnetic
Susceptibility

Estimated 
Fracture Freq

(fr/m)

0 20

GENERALIZED GEOPHYSICAL DATA

Description
Rock Unit

Rock Unit Open and Partly Open Fractures
(Projection Wulff)

Rock Unit Sealed Fractures
(Projection Wulff)

ROCK UNIT

Description
Possible Deformation Zone

Possible Deformation Zone 
Open and Partly Open Fractures

(Projection Wulff)

Possible Deformation Zone Sealed Fractures
(Projection Wulff)

POSSIBLE DEFORMATION ZONES
Depth

1m:500m

-20.0

-10.0

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

110 0

15.15

58.76

RU1                                      
Totally dominated by Ävrö 
granite (501044). 
Subordinate rock types 
comprises fine-grained 
granite (511058). Weak to 
medium oxidation. 
Confidence: 2                        

58.76

82.38

RU2                                      
Totally dominated by 
fine-grained dioritoid 
(501030). Subordinate rock 
type comprises pegmatite 
(501061) and fine-grained 
granite (511058). Weak to 
medium oxidation. The 
section is characterized by 
high density in the range 
2850-2900 kg/m3, large 
variations in the magnetic 
susceptibility and low 
natural gamma radiation 
(<10 µR/h). These 
geophysical properties are 
typical for diorite to gabbro 
and do not support the 
rock type classification. 
Confidence: 2                        

82.38

16.50

103.00

For description see 
text in report or in 
SICADA

DZ1

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°



11

110.0

120.0

130.0

140.0

150.0

160.0

170.0

180.0 181.20

RU3                                      
Totally dominated by Ävrö 
granite (501044). 
Subordinate rock types 
comprise fine-grained 
dioritoid (501030), 
fine-grained granite 
(511058), pegmatite 
(501061), diorite to gabbro 
(501033) and fine-grained 
diorite to gabbro (505102). 
Weak to medium oxidation. 
Confidence: 2                        

0°

270° 90°

180°

0°

270° 90°

180°
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Pegmatite
Ävrö granite
Diorite / Gabbro
Fine-grained dioritoid
Fine-grained diorite-gabbro

Oxidized unclassified
dens<2680
2680<dens<2730
2730<dens<2800
2800<dens<2890
dens>2890

SILICATE DENSITY
unclassified
sus<0.001
0.001<sus<0.01
0.01<sus<0.1
sus>0.1

SUSCEPTIBILITET
unclassified
gam<10
10<gam<20
20<gam<30
gam>30

NATURAL GAMMA

Signed data

Coordinate System RT90-RHB70

Length [m] 202.200

Title SINGLE HOLE INTERPRETATION HLX19    

Diameter [mm] 137

Elevation [m.a.s.l.] 5.95Inclination [°] -57.89

Borehole HLX19    

Site LAXEMAR                 

Northing [m] 6365757.88 Surveying Date

Easting [m] 1550090.87

Date of mapping 2005-04-05 17:14:00

ROCKTYPE LAXEMAR                 

Plot Date 2007-10-15 22:03:14

Drilling Stop Date 2004-08-12 20:15:00

Bearing [°] 130.04

ROCK ALTERATION

Drilling Start Date 2004-08-10 13:30:00

Rock
Type

Rock
Alteration

Open and
Partly Open
Fractures

0 30

Sealed
Fractures

0 30

Crush Pentration
Rate (s/20cm)

0 50

BOREMAP DATA

Silicate 
Density

Natural 
Gamma

Radiation

Magnetic
Susceptibility

Estimated 
Fracture Freq

(fr/m)

0 20

GENERALIZED GEOPHYSICAL DATA

Description
Rock Unit

Rock Unit Open and Partly Open Fractures
(Projection Wulff)

Rock Unit Sealed Fractures
(Projection Wulff)

ROCK UNIT

Description
Possible Deformation Zone

Possible Deformation Zone 
Open and Partly Open Fractures

(Projection Wulff)

Possible Deformation Zone Sealed Fractures
(Projection Wulff)

POSSIBLE DEFORMATION ZONES
Depth

1m:500m

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

110.0

120.0

130.0

12.23

120.23

RU1                                      
Dominated by Ävrö granite 
(501044). Subordinate rock 
types comprise diorite to 
gabbro (501033), 
particularly in the section 
12.2-53.5 m, pegmatite 
(501061), fine-grained 
diorite to gabbro (505102) 
and fine-grained granite 
(511058). Weak oxidation. 
Confidence: 2                        

120.23

RU2

0°

270° 90°

180°

0°

270° 90°

180°

0°0°
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140.0

150.0

160.0

170.0

180.0

190.0

200.0 201.40

RU2                                      
Totally dominated by 
fine-grained dioritoid 
(501030). No subordinate 
rock types. The rock type 
classification below 150 m 
is based solely on 
geophysical logs. The 
section is characterized by 
high density in the range 
2850-3000 kg/m3, and low 
natural gamma radiation 
(<10 µR/h). These 
geophysical properties are 
typical for diorite to gabbro 
and do not support the 
rock type classification. 
Confidence: 2                        

139.00

153.00

For description see 
text in report or in 
SICADA

DZ1

0°

270° 90°

180°

0°

270° 90°

180°

270° 90°

180°

270° 90°

180°
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Fine-grained granite
Quartz monzodiorite
Fine-grained diorite-gabbro

Oxidized unclassified
dens<2680
2680<dens<2730
2730<dens<2800

SILICATE DENSITY
unclassified
sus<0.001
0.001<sus<0.01
0.01<sus<0.1

SUSCEPTIBILITET
unclassified
gam<10
10<gam<20
20<gam<30
gam>30

NATURAL GAMMA

Signed data

Coordinate System RT90-RHB70

Length [m] 162.600

Title SINGLE HOLE INTERPRETATION HLX32    

Diameter [mm] 140

Elevation [m.a.s.l.] 10.84Inclination [°] -58.66

Borehole HLX32    

Site LAXEMAR                 

Northing [m] 6365725.79 Surveying Date

Easting [m] 1546734.36

Date of mapping 2005-04-12 17:36:00

ROCKTYPE LAXEMAR                 

Plot Date 2007-10-15 22:03:14

Drilling Stop Date 2005-01-11 12:30:00

Bearing [°] 28.59

ROCK ALTERATION

Drilling Start Date 2005-01-04 12:00:00

Rock
Type

Rock
Alteration

Open and
Partly Open
Fractures

0 30

Sealed
Fractures

0 30

Crush Pentration
Rate (s/20cm)

0 50

BOREMAP DATA

Silicate 
Density

Natural 
Gamma

Radiation

Magnetic
Susceptibility

Estimated 
Fracture Freq

(fr/m)

0 20

GENERALIZED GEOPHYSICAL DATA

Description
Rock Unit

Rock Unit Open and Partly Open Fractures
(Projection Wulff)

Rock Unit Sealed Fractures
(Projection Wulff)

ROCK UNIT

Description
Possible Deformation Zone

Possible Deformation Zone 
Open and Partly Open Fractures

(Projection Wulff)

Possible Deformation Zone Sealed Fractures
(Projection Wulff)

POSSIBLE DEFORMATION ZONES
Depth

1m:500m

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

110.0

120.0

130.0

12.30

RU1                                      
Totally dominated by 
quartz monzodiorite 
(501036). Subordinate rock 
types comprise 
fine-grained granite 
(511058), fine-grained 
diorite to gabbro (505102) 
and some pegmatite 
(501061). The whole unit is 
weakly oxidized. From 127 
m down to bottom, the 
BIPS image is of bad 
quality. The density is fairly 
constant in the range of 
2680-2740 kg/m3 and the 
magnetic susceptibility 
displays large variations 
between 0.0005-0.015 SI 
in the section 13-125 m. 
Beneath 125 m the 
magnetic susceptibility is 
fairly constant at c. 0.015 
SI. The natural gamma 
radiation is c. 20 µR/h, 
apart from some minor 
sections with increased 
natural gamma radiation. 
Confidence: 2                        

23.00

23.50

For description see 
text in report or in 
SICADA

33.00

37.00

For description see 
text in report or in 
SICADA

104.00

114.00

For description see 
text in report or in 
SICADA

DZ1

DZ2

DZ3

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°

0°

270° 90°

180°
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140.0

150.0

160.0 161.82
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