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Description

In the present supplement to SKB P-05-160 all groundwater head calculations have been redone
on revised borehole elevation data (Z-coordinates).

The borehole coordinates that formed the basis for this revision of groundwater head data were
retrieved from SKB Sicada 2007-03-07 EG154 (provided by SKB in file Krokdata korrigerade
070307 _KLX03-KLX29 utom KLX15, HLX13,15,26-28,32,36-38,43.xls) /Stenberg and
Hékansson 2007/.

A slight displacement in the fracture frequency graph has also been fixed.

Specifically the following appendices are revised and included in this supplement:

Revised appendices Appendix number
Transmissivity and head of 5 m sections Appendix 4.2
Transmissivity and head of detected fractures Appendix 5
Sequential flow logging Appendix 7
Inferred flow anomalies from overlapping flow logging Appendix 8
Plotted conductive fracture frequency Appendix 11
Comparison between section transmissivity and fracture transmissivity Appendix 12
Head in the borehole during flowlogging Appendix 13.1
Air pressure, water level in borehole and pumping rate during flow logging Appendix 13.2
Groundwater recovery after pumping Appendix 13.3
Vertical flow along the borehole at 75 m Appendix 13.4



Reference

Stenberg L, Hakansson N, 2007. Revision of borehole deviation measurements in
Oskarshamn. Svensk Karnbrinslehantering AB (in preparation).
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Laxemar, borehole KLX05
Transmissivity and head of detected fractures
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Head in the borehole without pumping (L=5 m, dL=0.5 m)
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Appendix 5

Transmissivity of fracture
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Appendix 8

PFL - Difference flow logging — Inferred flow anomalies from overlapping flow logging

Borehole Length L, . Q, dh, Q, dh, T, h, Comments
ID toflow (m) (m) (m?s) (m) (md/s) (m) (m?/s) (m.a.s.l.)
anom.
L (m)
KLX05 108.2 1 01 - 10.29 1.50E-06 0.22 1.5E-07 -
KLX05 109.5 1 01 - 10.23 1.67E-06 0.29 1.7E-07 -
KLX05 110.2 1 01 - 10.20 7.78E-07 0.31 7.8E-08 -
KLX05 112.8 1 01 - 10.06 3.61E-05 0.30 3.7E-06 -
KLX05 114.2 1 01 - 10.09 6.94E-09 0.29 7.0E-10 - *
KLX05 116.7 1 01 - 10.26  4.44E-06 0.17 4.4E-07 -
KLXO05 118.0 1 01 - 10.33 1.33E-08 0.10 1.3E-09 - *
KLX05 118.5 1 01 - 10.33 3.33E-08 0.08 3.2E-09 -
KLX05 120.9 1 01 - 10.19 2.33E-08 0.13 2.3E-09 -
KLX05 121.6 1 01 - 10.16  2.56E-08 0.17 2.5E-09 -
KLX05 1225 1 01 - 10.11  3.61E-08 0.21 3.6E-09 -
KLX05 124.0 1 01 - 10.10 4.72E-05 0.24 4.7E-06 -
KLX05 124.9 1 01 - 10.13  8.33E-09 0.30 8.4E-10 - *
KLX05 130.9 1 01 - 10.26 5.28E-09 0.27 5.2E-10 - *
KLX05 135.6 1 01 - 10.13 6.39E-07 0.16 6.3E-08 -
KLX05 136.4 1 01 - 10.18 1.47E-08 0.11 1.5E-09 - *
KLX05 138.6 1 01 - 10.30 7.22E-07 0.13 7.0E-08 -
KLX05 142.2 1 01 - 10.27 3.61E-07 0.25 3.6E-08 -
KLX05 143.7 1 01 - 10.18 2.78E-06 0.31 2.8e-07 -
KLX05 144.0 1 01 - 10.17  8.06E-07 0.31 8.1E-08 - *
KLXO05 146.1 1 01 - 10.14 1.22E-08 0.36 1.2E-09 -
KLX05 149.4 1 01 - 10.30 2.11E-06 0.29 2.1E-07 -
KLX05 150.9 1 01 - 10.37 5.83E-06 0.24 5.7E-07 -
KLX05 151.6 1 01 - 10.39 8.89E-08 0.22 8.7E-09 -
KLX05 153.2 1 01 - 10.33 9.72E-09 0.17 9.5E-10 -
KLX05 154.6 1 01 - 10.24 4.72E-08 0.16 4.6E-09 -
KLX05 155.8 1 01 - 10.20 9.44E-08 0.18 9.3E-09 -
KLX05 157.2 1 01 - 10.17 6.94E-08 0.23 6.9E-09 -
KLX05 159.8 1 01 - 10.26  3.89E-09 0.33 3.9E-10 - *
KLX05 163.0 1 01 - 10.43 4.44E-09 042 4.4E-10 - *
KLX05 174.0 1 01 - 10.43 6.94E-09 0.29 6.8E-10 - *
KLX05 174.6 1 01 - 10.46 6.94E-09 0.28 6.8E-10 - *
KLX05 182.1 1 01 - 10.27 1.89E-08 0.40 1.9E-09 -
KLX05 183.0 1 01 - 10.30 1.25E-08 0.42 1.3E-09 -
KLX05 185.5 1 01 - 1042 1.06E-07 0.48 1.1E-08 -
KLX05 188.8 1 01 - 10.50 4.72E-08 0.52 4.7E-09 -
KLX05 189.6 1 01 - 1046 6.11E-09 0.51 6.1E-10 - *
KLX05 200.8 1 01 - 10.58 8.89E-07 0.35 8.6E-08 -
KLX05 2061 1 01 - 10.39 1.28E-06 0.49 1.3E-07 -
KLX05 208.0 1 01 - 10.39 3.89E-08 0.57 3.9E-09 -
KLX05 209.7 1 01 - 10.44 4.72E-08 0.60 4.8E-09 -
KLX05 211.7 1 01 - 10.53 5.00E-09 0.64 5.0E-10 - *
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Borehole Length L, .. Q dh, Q, dh, T, h, Comments
ID toflow (m) (m) (mds) (m) (m?3/s) (m) (m?/s) (m.a.s.l.)
anom.
L (m)
KLX05 213.6 1 01 - 10.62 7.50E-08 0.66 7.5E-09 -
KLX05 225.6 1 01 - 10.57 4.72E-09 0.67 4.7E-10 - *
KLX05 230.8 1 01 - 10.68 2.75E-07 0.60 2.7E-08 -
KLX05 236.9 1 01 - 10.52 9.72E-08 0.63 9.7E-09 -
KLX05 2391 1 01 - 10.56 1.33E-06 0.62 1.3E-07 -
KLX05 2419 1 01 - 10.69 7.22E-09 0.64 7.1E-10 - *
KLXO05 242.9 1 01 - 10.74 6.94E-09 0.63 6.8E-10 - *
KLX05 245.8 1 01 - 10.74 5.56E-08 0.61 5.4E-09 -
KLX05 246.3 1 01 - 10.74 5.83E-06 0.60 5.7E-07 -
KLX05 247.8 1 01 - 10.70  7.22E-07 0.59 7.1E-08 -
KLX05 248.3 1 01 - 10.69 6.94E-09 0.58 6.8E-10 - *
KLX05 251.3 1 0.1 1.58E-07 10.61 1.28E-05 0.62 1.3E-06 10.7
KLX05 258.1 1 01 - 10.68 1.25E-08 0.63 1.2E-09 -
KLX05 263.2 1 01 - 10.83 8.33E-08 0.67 8.1E-09 -
KLX05 286.8 1 01 - 10.77 1.47E-08 0.78 1.5E-09 -
KLX05 290.0 1 01 - 10.69 4.17E-09 0.77 4.2E-10 - *
KLX05 290.9 1 01 - 10.69 4.72E-09 0.80 4.7E-10 - *
KLX05 303.8 1 01 - 10.67 1.08E-07 0.86 1.1E-08 -
KLX05 319.8 1 01 - 10.74 3.61E-09 0.98 3.7E-10 - *
KLX05 410.9 1 01 - 11.23 1.33E-08 1.25 1.3E-09 -
KLX05 424.2 1 01 - 11.26 1.08E-08 1.30 1.1E-09 -
KLX05 426.9 1 01 - 1129 5.83E-09 1.29 5.8E-10 - *
KLX05 487.2 1 01 - 11.48 4.44E-09 1.52 4.4E-10 - *
KLX05 494.8 1 01 - 11.52 3.33E-09 1.53 3.3E-10 - *
KLX05 628.6 1 01 - 11.95 5.56E-08 2.09 5.6E-09 -
KLX05 704.5 1 01 - 1246 6.11E-08 2.36 6.0E-09 - *
KLX05 710.6 1 01 - 12.45 4.44E-08 250 4.4E-09 -
KLX05 7911 1 01 - 12.55 3.33E-08 2.82 3.4E-09 -
KLX05 898.0 1 01 - 13.03 2.78E-08 3.26 2.8E-09 - *

* Uncertain = The flow rate is less than 30 mL/h or the flow anomalies are overlapping or they are unclear
because of noise.
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Laxemar, borehole KLX05
Calculation of conductive fracture frequency

B  Number of flowing fractures in 5 m section

Appendix 11
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Laxemar, borehole KLX05
Comparison between section transmissivity and fracture transmissivity

Appendix 12

Transmissivity (sum of fracture specific results T;)

Transmissivity (results of 5m measurements T,)

Transmissivity (m?/s)
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Appendix 13.1
(Absolute pressure (Pa) - Airpressure (Pa) + Offset) /(1000 kg/m3 * 9.80665 m/sz) + Elevation (m)

Offset = 2460 Pa (Correction for absolut pressure sensor)

Head in the borehole during flow logging

Laxemar, borehole KLX05

Head(masl)

0.5 m), 2005-04-15 - 2005-04-16

5m, dL

Without pumping (upwards during flow logging, L
With pumping (upwards during flow logging, L

0.5 m), 2005-04-18 - 2005-04-19

5m,dL

0.1 m), 2005-04-20 - 2005-04-22

1m,dL=

With pumping (upwards during flow logging, L

1000

5 6 7 8 9 10 11 12 13 14
Head (masl) RHB70

4
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Air pressure (kPa)

Water level (masl)

Pumping rate (L/min)

Appendix 13.2

Laxemar, borehole KLX05
Air pressure, water level in the borehole and pumping rate during flow logging

Without pumping (dowdwards during borehole-EC), 2005-04-14

Without pumping (L=5m) (upwards during flow logging), 2005-04-15 - 2005-04-16
Waiting for steady-state with pumping, 2005-04-17 - 2005-04-18

With pumping (L=5m) (upwards during flow logging), 2005-04-18 - 2005-04-19
With pumping (L=1m) (upwards during flow logging), 2005-04-20 - 2005-04-22
With pumping (during fracture-EC), 2005-04-22 - 2005-04-25

With pumping (dowdwards during borehole-EC), 2005-04-25

Groundwater recovery after pumping, 2005-04-25 - 2005-04-26
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Appendix 13.3

Laxemar, borehole KLX05

Groundwater recovery after pumping

(Absolute pressure (Pa) - Airpressure (Pa) + Offset) /(1000 kg/m3 * 9.80665 m/sz) + Elevation (m)

Offset = 2460 Pa (Correction for absolut pressure sensor)

Head(masl)

Corrected pressure measured at the length of 976.77 m using absolute pressure sensor

Measured at the length of 19.71 m using water level pressure sensor
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102.0
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100.0
10.5

Air pressure (kPa)

10.4

10.3

10.2

Water level (masl)

10.1

10.0
25000

. 20000

15000

10000

Flow downwards (mL/h

5000

Laxemar, borehole KLX05
Vertical flow along the borehole at the length of 75 m

————&——— Air pressure

—o——— Water level in the borehole
—v— Vertical flow along the borehole without pumping (flow direction downwards)
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