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Fig A-1: Locality Plan  
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Fig A-2: Geological Plan
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Fig A-3: Dam Site Plan 
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Fig A-4: Borrow Pit Locations
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Fig A-4a: Quarry Borrow Pit Site
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Fig A-4b: Core Borrow Pit Site
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Fig A-4c: Fit Trial Pit Site
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Fig A-4d: Sand Borrow Pit Site
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Fig A-5: Pipeline Test Pits
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Fig A-6: Tunnel Boreholes



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: LALINI DAM AND HYDROPOWER SCHEME: APPENDICES 

 

B - 1  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 
APPENDIX B 

 
DAM BOREHOLE LOGS, PHOTOPGRAPHS 

AND WATER PRESSURE TESTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: LALINI DAM AND HYDROPOWER SCHEME: APPENDICES 

 

B - 2  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 
Fig B-1.1:   Borehole D1 - Log  
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Fig B-1.2:   Borehole D1 - Log
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Fig B-2:   Borehole D1 – Box 1 to 4 Dry 
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Guage 
Pressure 

(Bars)  
A 

Pressure due 
to Guage 

Height (Bars) 
B 

Pressure due 
to water height 

above water 
table (Bars) 

C 

Test 
Pressure 

(Bars) 
A+B+C 

Duration 
(Seconds) 

Injected 
Volume 

(l) 
Top Level 

Bottom 
Level 

Length of 
hole 

time in 
minutes 

litres / 
metre 

/minute 

Lugeon 
Units 

WPT 10 – 16.3m 

1.5 0 0 1.5 600 82 10 16.3 6.3 10 1.3016 9 

2.6 0 0 2.6 600 120 10 16.3 6.3 10 1.9048 7 

3.75 0 0 3.75 600 122.9 10 16.3 6.3 10 1.9508 5 

2.6 0 0 2.6 600 125.2 10 16.3 6.3 10 1.9873 8 

1.5 0 0 1.5 600 70 10 16.3 6.3 10 1.1111 7 

WPT 16.3- 21.46m 

1.95 0 0 1.95 600 83.5 16.3 21.46 5.16 10 1.6182 8 

3.4 0 0 3.4 600 96.4 16.3 21.46 5.16 10 1.8682 5 

4.85 0 0 4.85 600 183.7 16.3 21.46 5.16 10 3.5601 7 

3.4 0 0 3.4 600 154.8 16.3 21.46 5.16 10 3 9 

1.95 0 0 1.95 600 90.5 16.3 21.46 5.16 10 1.7539 9 

WPT 21.46 – 25.39m 

2.25 0 0 2.25 600 64.6 21.46 25.39 3.93 10 1.6438 7 

3.95 0 0 3.95 600 76.3 21.46 25.39 3.93 10 1.9415 5 

5.65 0 0 5.65 600 98.2 21.46 25.39 3.93 10 2.4987 4 

3.95 0 0 3.95 600 73.6 21.46 25.39 3.93 10 1.8728 5 

2.25 0 0 2.25 600 52.4 21.46 25.39 3.93 10 1.3333 6 

Mzimvubu  
Input Data 

Depth from top of embankment to water table (m) 0   

Borehole No D1 Height of guage above top of embankment (m) 0   

 
Table B-1:   Water Pressure Tests – Borehole D1 
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Fig B-3.1:   Borehole D2 - Log 
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Fig B-3.2:   Borehole D2 - Log 
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Fig B-4:   Borehole D2 – Box 1 to 4 Dry 
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Guage 
Pressure 

(Bars)  
A 

Pressure due 
to Guage 

Height (Bars) 
B 

Pressure due 
to water height 

above water 
table (Bars) 

C 

Test 
Pressure 

(Bars) 
A+B+C 

Duration 
(Seconds) 

Injected 
Volume 

(l) 
Top Level 

Bottom 
Level 

Length of 
hole 

time in 
minutes 

litres / 
metre 

/minute 

Lugeon 
Units 

WPT 7.0 – 12.0m 

1.1 0 0 1.1 600 6 7 12 5 10 0.12 1 

1.9 0 0 1.9 600 11 7 12 5 10 0.22 1 

2 0 0 2 600 25 7 12 5 10 0.5 3 

1.9 0 0 1.9 600 116.2 7 12 5 10 2.324 12 

1.1 0 0 1.1 600 124.8 7 12 5 10 2.496 23 

WPT 12.0- 18.35m 

1.65 0 0 1.65 600 9.1 12 18.35 6.35 10 0.1433 1 

2.85 0 0 2.85 600 48.2 12 18.35 6.35 10 0.7591 3 

4.05 0 0 4.05 600 42.4 12 18.35 6.35 10 0.6677 2 

2.85 0 0 2.85 600 35.1 12 18.35 6.35 10 0.5528 2 

1.65 0 0 1.65 600 25.6 12 18.35 6.35 10 0.4031 2 

WPT 18.5 – 25.82m 

1.4 0 0 1.4 600 114.8 18.5 25.82 7.32 10 1.5683 11 

  0 0 0 600   18.5 25.82 7.32 10 0 0 

  0 0 0 600   18.5 25.82 7.32 10 0 0 

  0 0 0 600   18.5 25.82 7.32 10 0 0 

  0 0 0 600   18.5 25.82 7.32 10 0 0 

Mzimvubu  
Input Data 

Depth from top of embankment to water table (m) 0   

Borehole No D2 Height of guage above top of embankment (m) 0   

 
Table B-2:   Water Pressure Tests – Borehole D2 
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Fig B-5.1:   Borehole D3 - Log 
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Fig B-5.2:   Borehole D3 - Log 
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Fig B-6:   Borehole D3 – Box 1 to 4 Dry 
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Guage 
Pressure 

(Bars)  
A 

Pressure due 
to Guage 

Height (Bars) 
B 

Pressure due 
to water height 

above water 
table (Bars) 

C 

Test 
Pressure 

(Bars) 
A+B+C 

Duration 
(Seconds) 

Injected 
Volume 

(l) 
Top Level 

Bottom 
Level 

Length of 
hole 

time in 
minutes 

litres / 
metre 

/minute 

Lugeon 
Units 

WPT 3.5 – 7.22m 

0.3 0 0 0.3 600 62 3.5 7.22 3.72 10 1.6667 56 

0.55 0 0 0.55 600 49 3.5 7.22 3.72 10 1.3172 24 

0.8 0 0 0.8 600 51.5 3.5 7.22 3.72 10 1.3844 17 

0.55 0 0 0.55 600 43.4 3.5 7.22 3.72 10 1.1667 21 

0.3 0 0 0.3 600 34 3.5 7.22 3.72 10 0.914 30 

WPT 7.5 – 13.5m 

1.2 0 0 1.2 600 90.9 7.5 13.5 6 10 1.515 13 

2.15 0 0 2.15 600 92.4 7.5 13.5 6 10 1.54 7 

3.05 0 0 3.05 600 83.2 7.5 13.5 6 10 1.3867 5 

2.15 0 0 2.15 600 58.2 7.5 13.5 6 10 0.97 5 

1.2 0 0 1.2 600 9.4 7.5 13.5 6 10 0.1567 1 

WPT 13.5 – 24.2m 

2.15 0 0 2.15 600 0 13.5 24.2 10.7 10 0 0 

3.8 0 0 3.8 600 88.1 13.5 24.2 10.7 10 0.8234 2 

5.45 0 0 5.45 600 53.3 13.5 24.2 10.7 10 0.4981 1 

3.8 0 0 3.8 600 86.7 13.5 24.2 10.7 10 0.8103 2 

2.15 0 0 2.15 600 11.5 13.5 24.2 10.7 10 0.1075 0 

Mzimvubu  
Input Data 

Depth from top of embankment to water table (m) 0   

Borehole No D3 Height of guage above top of embankment (m) 0   

 
Table B-3:   Water Pressure Tests – Borehole D3 
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Fig B-7.1:   Borehole D4 - Log 
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Fig B-7.2:   Borehole D4 - Log 
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Fig B-8:   Borehole D4 – Box 1 to 4 Dry 
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Guage 
Pressure 

(Bars)  
A 

Pressure due 
to Guage 

Height (Bars) 
B 

Pressure due 
to water height 

above water 
table (Bars) 

C 

Test 
Pressure 

(Bars) 
A+B+C 

Duration 
(Seconds) 

Injected 
Volume 

(l) 
Top Level 

Bottom 
Level 

Length of 
hole 

time in 
minutes 

litres / 
metre 

/minute 

Lugeon 
Units 

WPT 15.0 – 20.5m 

1.35 0 0 1.35 600 148.4 15 20.5 5.5 10 2.6982 20 

2.4 0 0 2.4 600 169 15 20.5 5.5 10 3.0727 13 

2.4 0 0 2.4 600 92.8 15 20.5 5.5 10 1.6873 7 

2.4 0 0 2.4 600   15 20.5 5.5 10 0 0 

1.35 0 0 1.35 600 150.7 15 20.5 5.5 10 2.74 20 

WPT 20.5 – 24.81m 

1.5 0 0 1.5 600 194.5 20.5 24.81 4.31 10 4.5128 30 

  0 0 0 600   20.5 24.81 4.31 10 0 0 

  0 0 0 600   20.5 24.81 4.31 10 0 0 

  0 0 0 600   20.5 24.81 4.31 10 0 0 

  0 0 0 600   20.5 24.81 4.31 10 0 0 

Mzimvubu  
Input Data 

Depth from top of embankment to water table (m) 0   

Borehole No D4 Height of guage above top of embankment (m) 0   

 
Table B-4:   Water Pressure Tests – Borehole D4 
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APPENDIX C 

 
QUARRY BOREHOLE LOGS AND 

PHOTOGRAPHS 
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Fig C-1:   Borehole Quarry 1 - Log 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: LALINI DAM AND HYDROPOWER SCHEME: APPENDICES 

 

C - 3  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 
 
Fig C-2:   Borehole Quarry 1 – Box 1 to 3 Dry 
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Fig C-3:   Borehole Quarry 2 - Log 
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Fig C-4:   Borehole Quarry 2 – Box 1 to 3 Dry 
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Fig C-5:   Borehole Quarry 3 - Log 
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Fig C-6:   Borehole Quarry 3 – Box 1 to 2 Dry 
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Fig C-7-1:   Borehole Quarry 4 - Log 
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Fig C-7-2:   Borehole Quarry 4 - Log 
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Fig C-8:   Borehole Quarry 4 – Box 1 to 2 Dry 
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Fig C-8:   Borehole Quarry 5 - Log 
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Fig C-9:   Borehole Quarry 5 – Box 1 Dry 
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Fig C-10:   Borehole Quarry 6 - Log 
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Fig C-11:   Borehole Quarry 6 – Box 1 and 2 Dry 
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APPENDIX D 

 
TUNNEL BOREHOLE LOGS, PHOTOGRAPHS 

AND WATER PRESSURE TESTS 
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Fig D-1.1:   Borehole Tunnel 1 - Log 
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Fig D-1.2:   Borehole Tunnel 1 - Log
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Fig D-2:   Borehole Tunnel 1 – Box 1 to 3 
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Fig D-3.1:   Borehole Tunnel 2 - Log 
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Fig D-3.2:   Borehole Tunnel 2 - Log 
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Fig D-3.3:   Borehole Tunnel 2 - Log 
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Fig D-3.4:   Borehole Tunnel 2 - Log 
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Fig D-3.5:   Borehole Tunnel 2 - Log 
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Fig D-3.6:   Borehole Tunnel 2 - Log 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: LALINI DAM AND HYDROPOWER SCHEME: APPENDICES 

 

D - 11  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 
Fig D-4:   Borehole Tunnel 1 – Box 1 to 5 
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Fig D-4:   Borehole Tunnel 1 – Box 6 to 10
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Fig D-5.1:   Borehole Tunnel 3 – Log 
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Fig D-5.2:   Borehole Tunnel 3 – Log 
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Fig D-5.3:   Borehole Tunnel 3 – Log 
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Fig D-5.4:   Borehole Tunnel 3 – Log 
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Fig D-5.5:   Borehole Tunnel 3 – Log 
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Fig D-5.6:   Borehole Tunnel 3 – Log 
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Fig D-6:   Borehole Tunnel 3 – Box 1 to 4
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Fig D-6:   Borehole Tunnel 3 – Box 5 to 10
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Fig D-7.1:   Borehole Tunnel 4 – Log 
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Fig D-7.2:   Borehole Tunnel 4 – Log 
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Fig D-7.3:   Borehole Tunnel 4 – Log 
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Fig D-7.4:   Borehole Tunnel 4 – Log 
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Fig D-7.5:   Borehole Tunnel 4 – Log 
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Fig D-7.6:   Borehole Tunnel 4 – Log 
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Fig D-7.7:   Borehole Tunnel 4 – Log 
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Fig D-7.1:   Borehole Tunnel 4 – Log 
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Fig D-8:   Borehole Tunnel 4 – Box 1 to 5 
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Fig D-8:   Borehole Tunnel 4 – Box 6 to 10 
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Fig D-8:   Borehole Tunnel 4 – Box 11 to 15 
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Fig D-9.1:   Borehole Tunnel 5 – Log 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: LALINI DAM AND HYDROPOWER SCHEME: APPENDICES 

 

D - 33  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 
Fig D-9.2:   Borehole Tunnel 5 – Log 
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Fig D-9.3:   Borehole Tunnel 5 – Log 
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Fig D-9.4:   Borehole Tunnel 5 – Log 
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Fig D-9.5:   Borehole Tunnel 5 – Log 
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Fig D-9.6:   Borehole Tunnel 5 – Log 
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Fig D-9.7:   Borehole Tunnel 5 – Log 
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Fig D-9.8:   Borehole Tunnel 5 – Log 
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Fig D-9.9:   Borehole Tunnel 5 – Log 
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Fig D-9.10:   Borehole Tunnel 5 – Log 
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Fig D-11.1:   Borehole Tunnel 5 – Box 1 to 6 
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Fig D-11.2:   Borehole Tunnel 5 – Box 7 to 12 
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Fig D-11.3:   Borehole Tunnel 5 – Box 13 to 17 
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Fig D-11.4:   Borehole Tunnel 5 – Box 18 to 19 
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Guage 
Pressure 

(Bars)  
A 

Pressure due 
to Guage 

Height (Bars) 
B 

Pressure due 
to water height 

above water 
table (Bars) 

C 

Test 
Pressure 

(Bars) 
A+B+C 

Duration 
(Seconds) 

Injected 
Volume 

(l) 
Top Level 

Bottom 
Level 

Length of 
hole 

time in 
minutes 

litres / 
metre 

/minute 

Lugeon 
Units 

WPT 17 – 150.3m 

1.55 0 0 1.55 600 103.9 17 150.3 133.3 10 0.0779 1 

2.7 0 0 2.7 600 136.3 17 150.3 133.3 10 0.1023 0 

3.85 0 0 3.85 600 142.4 17 150.3 133.3 10 0.1068 0 

2.7 0 0 2.7 600 122.2 17 150.3 133.3 10 0.0917 0 

1.33 0 0 1.33 600 110.4 17 150.3 133.3 10 0.0828 1 

WPT 23 – 150.3m 

2.1 0 0 2.1 600 123.8 23 150.3 127.3 10 0.0973 0 

3.65 0 0 3.65 600 181.6 23 150.3 127.3 10 0.1427 0 

4 0 0 4 300 196.1 23 150.3 127.3 10 0.154 0 

3.65 0 0 3.65 600 168 23 150.3 127.3 10 0.132 0 

2.1 0 0 2.1 600 116.5 23 150.3 127.3 10 0.0915 0 

WPT 37.5 – 150.3m 

3.4 0 0 3.4 600 141.6 37.5 150.3 112.8 10 0.1255 0 

5 0 0 5 600 194 37.5 150.3 112.8 10 0.172 0 

5 0 0 5 300 110 37.5 150.3 112.8 10 0.0975 0 

  0 0 0     37.5 150.3 112.8 10 0 0 

3.4 0 0 3.4 600 150.9 37.5 150.3 112.8 10 0.1338 0 

Mzimvubu  
Input Data 

Depth from top of embankment to water table (m) 0   

Borehole No T5 Height of guage above top of embankment (m) 0   

 
Table D-1:   Water Pressure Tests – Borehole T5 
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Fig D-12.1:   Borehole Tunnel 6 – Log 
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Fig D-12.2:   Borehole Tunnel 6 – Log 
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Fig D-12.4:   Borehole Tunnel 6 – Log 
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Fig D-12.4:   Borehole Tunnel 6 – Log 
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Fig D-12.5:   Borehole Tunnel 6 – Log 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: LALINI DAM AND HYDROPOWER SCHEME: APPENDICES 

 

D - 52  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 
Fig D-12.6:   Borehole Tunnel 6 – Log 
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Fig D-13.1:   Borehole Tunnel 6 – Box 1 to 5 
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Fig D-13.2:   Borehole Tunnel 6 – Box 6 to 9
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Fig D-14.1:   Borehole Tunnel 7 – Log 
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Fig D-14.2:   Borehole Tunnel 7 – Log 
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Fig D-14:   Borehole Tunnel 6 – Box 1 to 3
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APPENDIX E 

 
LABORATORY TEST RESULTS 
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E1:  

 

UNCONFINED COMPRESSIVE STRENGTH 
TEST RESULTS 
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PIPELINE TRIAL PIT LOGS 
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Fig F-1.1:   Pipeline Trial Pit 1 
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Fig F-1.2:   Pipeline Trial Pit 2 
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Fig F-1.3:   Pipeline Trial Pit 3 
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Fig F-1.4:   Pipeline Trial Pit 4 
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Fig F-1.5:   Pipeline Trial Pit 5 
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Fig F-1.6:   Pipeline Trial Pit 6 
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Fig F-1.7:   Pipeline Trial Pit 7 
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Fig F-1.8:   Pipeline Trial Pit 8 
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Fig F-1.9:   Pipeline Trial Pit 9 
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Fig F-1.10:   Pipeline Trial Pit 10
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Fig F-1.11:   Pipeline Trial Pit 11 
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CORE BORROW PIT TRIAL PIT LOGS 
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Fig F-2.1:   Core Borrow Pit 1 
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Fig F-2.2:   Core Borrow Pit 2 
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Fig F-2.3:   Core Borrow Pit 3 
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Fig F-2.4:   Core Borrow Pit 4
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Fig F-2.5:   Core Borrow Pit 5 
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Fig F-2.6:   Core Borrow Pit 6 
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Fig F-2.7:   Core Borrow Pit 7 
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SHELL BORROW PIT LOGS 
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Fig F-3.1:   Shell Borrow Pit 1 
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