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Fig A-1:  Locality Plan 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

A- 3  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

Fig A-2:  Geological Plan 
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Fig A-3:  Thabeng Dam Site Plan
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Fig A-4:  Somabadi Dam Site Plan
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Fig A-5:  Ntabelanga Dam Site Plan
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B1: 
 

THABENG DAM SITE 
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STAGE 1 GEOTECHNICAL ASSESSMENT 

 
 

DAM SITE NAME: Thabeng   RIVER: Kinira 
 
DAM LENGTH: Approx. 280m   DAM HEIGHT: Approx. 53m 
 
GPS CO-ORD ON RIVER: S 30º29'45.51"; E 28º38'22.49"; ELEV. 1347m 
 
APPROX C/L ORIENTATION: NW – SE 
 
TOPOGRAPHY (valley shape, steepness) 
 
LEFT FLANK:  
 
Very steep to precipitous in places 
 
RIVER SECTION:  
 
Steep U-shaped profile.  Both flanks rise steeply from the river. 
 
RIGHT FLANK:  
 
Steep, consistent to slightly convex slope. 
 
GEOLOGICAL INFLUENCE:  
 
Dolerite sill through river section and up the right flank.  Dolerite on left flank is thinner and not as 
prevalent so that founding is likely to be in both dolerite and sandstone. 
 
BASIN MORPHOLOGY:  
 
Just upstream of the dam the river flows in a steep sided valley.  Further upstream in the mid to 
upper backwater reaches the topography moderates.  The geology comprises predominantly 
sandstone, as well as mudrock of the Molteno Formation. 
 

GEOLOGY 
 
OUTCROP:  
 
Dolerite outcrop in the river section. 
 
JOINTS (no, condition, spacing, orientation):  
 
Orthogonal joints sets, two sub-vertical and one sub-horizontal.  Comprise moderate and high angle 
subvertical joints that dip upstream and downstream respectively.  Major strike direction is NW – SE. 
 

STRUCTURAL FEATURES (dykes, faults, lineaments)  
 
AERIAL PHOTOS, MAPS:  
 
No apparent linear features suggesting faults or other structural lineaments.  Stereoscopic aerial 
photographic interpretation was not undertaken, as the other information was deemed adequate.  
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OBSERVED:  
 
Dolerite strike is NW – SE. 
 
SOIL COVER:  
 
Thin soil cover with sub-outcrop on the flanks. 
 
FOUNDING, STABILITY, PROBLEM AREAS, OTHER:  
 
Good founding on dolerite through the river section and right flank.  The left flank is underlain by 
dolerite as well as by sandstone and intercalated mudrock.  Pronounced bedding in the sedimentary 
rocks, whilst appearing tight, could lead to higher grout takes on the left flank. 
 
BASIN GEOL:  
 
Mainly sandstone with intercalated mudrock.  Occasional dolerite dykes in the basin.  Dolerite sills 
were only evident in the upper reaches of the basin. 
 

CONSTRUCTION MATERIALS 
 
CLAY:  
 
No source of core material identified in the impoundment basin during this initial assessment, but 
the presence of mudrock of the Molteno Formation in the basin suggests that suitable core material 
is likely to be available.  Mudrock of the Tarkastad Formation is plentiful downstream of the dam site.  
In addition, reddish brown, clayey colluvial soils associated with dolerite occur downstream of the 
dam. 
 
SOIL / ROCK FILL:  
 
Core trench excavation and dolerite rock quarry 
 
SAND (concrete, filter):  
 
River sand.  Extensive deposits of sand occur upstream of the dam near to Kinira Drift. 
 
ROCK (concrete, rip-rap):  
 
Dolerite quarry.  Initial indications suggest a paucity of suitable dolerite quarry sites in the basin, but 
there is an extensive body of dolerite downstream of the dam. 
 
PROBLEM AREAS:  
 
At this stage indications are that the most suitable sources of core and rock aggregate occur 
downstream of the dam, consequently with higher environmental impacts effecting their exploitation, 
as they would ultimately not be inundated following impoundment and would require rehabilitation. 
 

INFRASTRUCTURE 
 
ROADS:  
 
A number of roads will be inundated including the R56, the Kinira Drift road and the road to Pontseng 
/ Lekhalaneng. 
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HOUSES:  
 
A water treatment works being constructed near Kinira Drift, as well as associated pipelines would 
be inundated.  There is also a weir and gauging station at Kinira Drift. 
 
CULTIVATION:  
 
Due to the relatively narrow impoundment basin and limited cultivation, inundation of cultivated areas 
in the lower reaches would be limited.  Inundation of cultivation would occur around Kinira Drift and 
possibly upstream of the main road. 
 

FURTHER INVESTIGATIONS 
 
BOREHOLES (where, access):  
 
Rotary core drilling will be required along the dam centre-line, spillway, appurtenant structures and 
to prove a rock quarry.  Access along the dam axis is difficult due to the steep topography. 
 
TRIAL PITS (where, access):  
 
Access for mechanical excavating equipment will be restricted along the dam centre-line due to the 
steep topography, especially along the left flank.  This will be a limiting factor to the undertaking of 
centre-line trial pitting.  Trial pits would be required to prove construction material volumes and 
quality. 
 
GEOPHYSICS:  
 
A seismic refraction survey is recommended along the dam axis, with transverse traverses at the 
positions of structures and to pick up stratigraphic dip. 
 
OTHER: 
 
Joint orientation surveys, stability analyses, aerial photographic interpretation if deemed necessary, 
rock strength testing, materials testing, water pressure testing and analysis of grouting requirements, 
dam and basin mapping. 
 
Quarry and borrow pit investigations. 
 
ADVANTAGES OF SITE: 
 
Good valley profile, which lends itself to either earth-fill, rockfill or concrete dam construction. 
 
Good founding on dolerite in the river section and right flank.  The cut-off on the left flank is likely to 
be in a combination of dolerite and sedimentary rocks. 
 
Joints in the dolerite appear to be tight, resulting in low seepage losses and low grout takes. 
 
The basin topography contributes to a high storage to area ratio thereby minimising evaporation 
losses. 
 
DISADVANTAGES OF SITE: 
 
Difficult access due to steep valley sides, particularly along the left flank. 
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Based upon this initial assessment potential sources of core and rock aggregate do not appear to 
be readily available in the basin, although they occur a short distance downstream. 
 
Inundation of infrastructure in the basin would occur, including a water treatment works currently 
under construction. 
 
GENERAL 
 
No fatal flaws were identified in respect of the dam site and founding conditions. 
 
The valley profile is suitable for an earth embankment, rockfill or concrete dam. 
 
This suitability assessment is based solely on geotechnical parameters and does not consider the 
other interrelated criteria such as hydrology, engineering or socio-economic factors.  It also does not 
consider the site location relative to end user requirements. 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

B - 7  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

B2:  
 

SOMABADI DAM SITE 
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STAGE 1 GEOTECHNICAL ASSESSMENT 

 
 

DAM SITE NAME: Somabadi     RIVER: Kinira 
 
DAM LENGTH: Approx. 630m     DAM HEIGHT: Approx. 59m 
 
GPS CO-ORD ON RIVER: S 30º34'59.79"; E 28º41'35.5"; ELEV. 1276m 
 
APPROX C/L ORIENTATION: NE – SW 
 
TOPOGRAPHY (valley shape, steepness) 
 
LEFT FLANK:  
Initially steep and then a wide terrace and again becoming steep 
 
RIVER SECTION:  
U-shaped.  Steep banks. 
 
RIGHT FLANK:  
Very steep, consistent slope 
 
GEOLOGICAL INFLUENCE:  
Sandstone outcrop in the riverbed and in the river banks.  Sub-outcrop of sandstone on the right 
flank and a major proportion of the left flank.  Dolerite occurs on the upper left flank. 
 
BASIN MORPHOLOGY:  
Variable, ranging from steep valley sides to moderately flat. 
 

GEOLOGY 
 
OUTCROP:  
Sandstone outcrop in the river section. 
 
JOINTS (no, condition, spacing, orientation):  
Pronounced bedding in the sandstone dipping at a low angle in a downstream direction. 
 
STRUCTURAL FEATURES (dykes, faults, lineaments)  
 
AERIAL PHOTOS, MAPS: No observed linear features to suggest faults or structural lineaments. 
 
OBSERVED: None. 
 
SOIL COVER: Generally thin 
 
FOUNDING, STABILITY, PROBLEM AREAS, OTHER:  
Good founding on sandstone.  Pronounced bedding partings are potentially conducive to seepage 
losses and may result in relatively high grout takes. 
 
BASIN GEOL:  
Tarkastad Formation sandstone and mudrock, with intrusive dolerite. 
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CONSTRUCTION MATERIALS 
 
CLAY:  
Mudrock occurs in abundance in the basin.  Red-brown colluvial soils of doleritic oroigin occur in 
abundance on the high lying area to the north-east of the dam. 
 
SOIL / ROCK FILL:  
Sandstone and dolerite from foundation excavations and a rock quarry.  An elevated saddle on the 
left flank could be excavated to create an off-channel spillway and to generate dolerite material. 
 
SAND (concrete, filter):  
River sand from upstream, of which there are a number of deposits 
 
ROCK (concrete, rip-rap):  
Dolerite quarry. 
 
PROBLEM AREAS:  
No apparent problems in respect of materials. 
 

INFRASTRUCTURE 
 
ROADS:  
A number of roads would be inundated. 
 
HOUSES:  
This was not ascertained in this assessment. 
 
CULTIVATION:  
Extensive areas of cultivation in the basin would be inundated. 
 
BOREHOLES (where, access):  
Rotary core drilling would be required along the dam axis, spillway, appurtenant structures and to 
prove potential rock quarry sites.  Drilling could possibly also be undertaken in the saddle area 
adjacent to the upper left flank to prove the feasibility of creating an off-channel spillway, which could 
duplicate as a rock quarry. 
 
TRIAL PITS (where, access):  
Difficult access along most of the dam axis, especially the right flank may curtail the successful 
undertaking of trial pits along the entire dam axis.  Trial pits would be required to investigate 
appurtenant works and to prove borrow pits. 
 
GEOPHYSICS:  
Seismic refraction traverses along and transverse to the dam axis. 
 
OTHER: 
Joint orientation surveys, stability analyses, rock strength testing, materials testing, water pressure 
testing, dam and basin mapping, aerial photographic interpretation if deemed necessary, quarry and 
borrow pit investigations. 
 
ADVANTAGES OF THE SITE: 
Good valley profile. 
Good founding on sandstone. 
A saddle adjacent to the upper left flank has the potential to be excavated as a rock quarry and to 
serve as an off-channel spillway.  Further investigation would be required to verify the feasibility of 
this. 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

B - 10  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 
Construction materials appear to be readily available within relatively close proximity to the dam. 
 
DISADVANTAGES OF THE SITE: 
There is difficult access along the dam axis due to steep valley sides. 
Pronounced bedding planes imply possible high grout takes. 
Inundation of roads and cultivation would occur. 
 
GENERAL 
 
No fatal flaws identified. 
 
The valley profile and founding conditions are suitable for a number of dam alternatives including 
earth embankment, rockfill and concrete. 
 
This assessment entailed a suitability assessment based solely on geotechnical parameters.  It does 
not consider the other inter-related criteria, such as hydrology, engineering and socio-economic 
aspects that will ultimately influence the feasibility of this site.  It also does not consider the site 
location relative to end-user requirements. 
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B3:  
 

NTABELANGA DAM SITE 
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STAGE 1 GEOTECHNICAL ASSESSMENT 

 
 

DAM SITE NAME: Ntabelanga      RIVER: Tsitsa 
 
DAM LENGTH: Approx. 350m      DAM HEIGHT: Approx. 53m 
 
GPS CO-ORD ON RIVER: S31º07'01.18"; E 28º40'20.7"; ELEV. 898m 
 
APPROX C/L ORIENTATION: NW – SE 
 
TOPOGRAPHY (valley shape, steepness) 
 
LEFT FLANK:  
Steep consistent to slightly convex slope rising from the river 
 
RIVER SECTION:  
U-shaped profile with the channel skewed towards the left flank.  Dolerite outcrop across the river 
and in the left bank.  Steep incline up the left flank.  Gentle to moderately sloping terrace extends 
from the right bank, thereafter steepening up the right flank. 
 
RIGHT FLANK:  
There is a narrow terrace extending from the river bank, steepening into a concavo-convex slope at 
the bottom becoming convex, at a generally steep gradient. 
 
GEOLOGICAL INFLUENCE:  
Dolerite sill outcropping in the river section.  Dolerite outcrop and sub-outcrop up the right flank.  
Dolerite on the left flank occurs beneath a cover of soil.  The top of the left flank is underlain by 
sandstone. 
 
BASIN MORPHOLOGY:  
Variable topography comprising mainly sedimentary rocks of the Tarkastad Formation, with dolerite 
intrusions generally forming positive relief features. 
 

GEOLOGY 
 
OUTCROP:  
Dolerite outcrops in the river section and on the mid to upper right flank 
 
JOINTS (no, condition, spacing, orientation):  
Three main orthogonal joints sets, two sub-vertical and one sub-horizontal.  Sub-vertical joints 
comprise an obliquely striking joint dipping steeply upstream and a diagonal, near-vertical joint.  The 
sub-horizontal joint dips moderately from right to left. 
 

STRUCTURAL FEATURES (dykes, faults, lineaments)  
 
AERIAL PHOTOS, MAPS:  
No observed linear features to suggest faults or structural lineaments.  Stereoscopic aerial photo 
interpretation on stereo-pairs was not undertaken, as the existing information was deemed adequate. 
 
OBSERVED:  
There is a cross-cutting dolerite sill and valley constriction at the dam site.  No linear features 
observed in the vicinity of the dam. 
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SOIL COVER:  
Thin to moderate soil cover on the left flank.  The river terrace on the right flank is covered by 
alluvium, comprising soil and boulders of unknown thickness.  The mid to upper right flank is 
characterised by dolerite outcrop and sub-outcrop. 
 
FOUNDING, STABILITY, PROBLEM AREAS, OTHER:  
Founding conditions appear to be good.  Based upon the surface indications it is presumed that the 
cut-off will be in dolerite bedrock at relatively shallow depth.  Foundations on the upper left flank will 
be in sandstone.  Inundation and resultant saturation could induce small-scale slope instability in the 
left hand side river bank a few hundred metres upstream of the dam. 
 
BASIN GEOLOGY:  
Mainly sedimentary rocks, comprising mudrock and sandstone. 
 

CONSTRUCTION MATERIALS 
 
CLAY:  
Purple mudrock occurs in abundance in the basin just upstream of the dam.  Reddish brown colluvial 
soil of doleritic origin are also evident in the basin just upstream of the dam. 
 
SOIL / ROCK FILL:  
Dolerite rock / weathered dolerite from the dam foundations, as well as from potential dolerite quarry 
sites in the basin upstream of the dam.  Sandstone and possibly mudrock could be considered for 
use as embankment fill.  
 
SAND (concrete, filters):  
River sand from upstream.  Whilst high river flow at the time of the assessment prevented a detailed 
assessment, there appears to be a potential source of alluvial sand upstream of the dam in the 
vicinity of the low level bridge crossing.  A further reconnaissance is required during periods of low 
flow to optimise location. 
 
ROCK (concrete, rip-rap, filters):  
Dolerite occurs in relative abundance in the basin and it is recommended that further reconnaissance 
be undertaken to identify a potential dolerite quarry within the basin.  There also appears to be 
potential for forming the top of the right flank into an off-channel spillway with the excavation 
duplicating as a rock quarry. 
 
PROBLEM AREAS:  
No apparent problems in respect of materials. 
 

INFRASTRUCTURE 
 
ROADS:  
Roads, including an upstream river crossing would be inundated. 
 
HOUSES:  
The effect on houses was not ascertained as the FSL had not been delineated. 
 
CULTIVATION:  
Extensive areas of cultivation would be inundated. 
 
BOREHOLES (where, access):  
Rotary core drilling would be required along the dam axis, at the spillway, structures and to prove a 
rock quarry.  Both flanks are steep, necessitating difficult skid set-ups. 
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TRIAL PITS (where, access):  
Trial pits by means of an excavator / TLB along the dam centre-line and in potential borrow pits.  
Machine access to both flanks, particularly the left flank, will be extremely difficult and may preclude 
trial pits along sections of the dam axis. 
 
GEOPHYSICS:  
A seismic refraction survey with traverses orientated parallel and transverse to the dam centre-line 
and to include the positions of the spillway, intake and outlet works. 
 
OTHER: 
Joint orientation surveys, stability analyses, possibly aerial photographic interpretation if 
subsequently deemed necessary, dam and basin mapping to identify potential problems and 
influence factors, rock strength testing, materials testing, water pressure testing and analysis of 
grouting requirements. 
 
Quarry and borrow pit investigations. 
 
ADVANTAGES OF THE SITE: 
 
Good valley profile. 
Good founding on dolerite, with indications of a relatively shallow cut-off. 
Whilst joints are high angle, they appear tight, so that seepage losses and grout takes are not 
expected to be excessive. 
Whilst requiring further assessment, excavating an off-channel spillway into the right flank could 
double as a rock quarry. 
Construction materials appear to be readily available in the basin. 
 
DISADVANTAGES OF THE SITE: 
 
Access along the dam axis for mechanical plant will generally be difficult due to steep valley sides. 
There will be inundation of cultivation and roads in the basin. 
 
GENERAL 
 
No fatal flaws identified. 
 
The observed conditions in respect of the site cross-sectional profile and the apparent founding 
conditions appear to lend themselves to a number of dam options, namely earthfill, rockfill or 
concrete. 
 
This assessment entailed a suitability assessment based solely on geotechnical parameters.  It does 
not consider the other inter-related criteria, such as hydrology, engineering and socio-economic 
aspects that will ultimately influence the feasibility of this site.  It also does not consider the site 
location relative to end-user requirements. 
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APPENDIX C 

 

PHASE 1 ROTARY CORE DRILLING 
INVESTIGATION 
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C1:  
 

THABENG DAM SITE 
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Fig C-1.1:  Borehole Logs (T1) 
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Fig C-1.2:  Borehole Logs (T1)
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Fig C-2: Water Pressure Testing Report (T1) 
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Fig C-3: Borehole T1 Core Box 1 of 6 
 

Fig C-4: Borehole T1 Core Box 2 of 6 
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Fig C-5: Borehole T1 Core Box 3 of 6 
 

 
 
Fig C-6: Borehole T1 Core Box 4 of 6 
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Fig C-7: Borehole T1 Core Box 5 of 6 
 

 
 

Fig C-8: Borehole T1 Core Box 6 of 6 
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Fig C-9.1:  Borehole Logs (T2)
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Fig C-9.2:  Borehole Logs (T2)
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Fig C-10 Water Pressure Testing Report (T2) 
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Fig C-11: Borehole T2 Core Box 1 of 6 
 
 

 
 
Fig C-12: Borehole T2 Core Box 2 of 6 
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Fig C-13: Borehole T2 Core Box 3 of 6 
 

 
 
Fig C-14: Borehole T2 Core Box 4 of 6 
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Fig C-15: Borehole T2 Core Box 5 of 6 
 

 
 
Fig C-16: Borehole T2 Core Box 6 of 6 
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C2:  
 

SOMABADI DAM SITE 
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Fig C-17.1:  Borehole Logs (S1)
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Fig C-17.2:  Borehole Logs (S2)
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Fig C-18: Water Pressure Testing Report (S1) 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

C - 18  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 

 

 
 
Fig C-19: Borehole S1 Core Box 1 of 6 
 

 
 
Fig C-20: Borehole S1 Core Box 2 of 6 
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Fig C-21: Borehole S1 Core Box 3 of 6 
 

 
 
Fig C-22: Borehole S1 Core Box 4 of 6 
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Fig C-23: Borehole S1 Core Box 5 of 6 
 

 
 
Fig C-24: Borehole S1 Core Box 6 of 6 
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Fig C-25.1:  Borehole Logs (S2)
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Fig C-25.2:  Borehole Logs (S2)
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Fig C-26: Water Pressure Testing Report (S2) 
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Fig C-27: Borehole S2 Core Box 1 of 6 
 

 
 
Fig C-28: Borehole S2 Core Box 2 of 6 
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Fig C-29: Borehole S2 Core Box 3 of 6 
 

 
 
Fig C-30: Borehole S2 Core Box 4 of 6 
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Fig C-31: Borehole S2 Core Box 5 of 6 
 

 
 
Fig C-32: Borehole S2 Core Box 6 of 6 
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C3:  
 

NTABELANGA DAM SITE
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Fig C-33.1:  Borehole Logs (N1)
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Fig C-33.2:  Borehole Logs (N1) 
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Fig C-34: Water Pressure Testing Report (N1) 
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Fig C-35: Borehole N1 Core Box 1 of 6 
 

 
 
Fig C-36: Borehole N1 Core Box 2 of 6 
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Fig C-37: Borehole N1 Core Box 3 of 6 
 

 
 
Fig C-38: Borehole N1 Core Box 4 of 6 
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Fig C-39: Borehole N1 Core Box 5 of 6 
 

 
 
Fig C-40: Borehole N1 Core Box 6 of 6 
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Fig C-41.1:  Borehole Logs (N2)
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Fig C-41.2:  Borehole Logs (N2)
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Fig C-42: Water Pressure Testing Report (N2) 
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Fig C-43: Borehole N2 Core Box 1 of 6 
 

 
 
Fig C-44: Borehole N2 Core Box 2 of 6 
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Fig C-45: Borehole N2 Core Box 3 of 6 
 

 
 
Fig C-46: Borehole N2 Core Box 4 of 6 
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Fig C-47: Borehole N2 Core Box 5 of 6 
 

 
 
Fig C-46: Borehole N2 Core Box 6 of 6 
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APPENDIX D 

 

PHASE 2 SITE PLANS 
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Fig D-1:   Ntabelanga Locality Plan 
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Fig D-2:   Ntabelanga Geological Plan 
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Fig D-3:   Site Plan Showing Borehole Positions 
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Fig D-4:   Site Plan Showing Trial Pit Positions 
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Fig D-5:   Site Plan Showing Alternative Spillway Alignments 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

D - 7  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 

 
Fig D-6:   Plan of Saddle Dam Showing Trial Pit Positions 
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Fig D-7:   Plan Showing Borrow Pit Locations 
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Fig D-8:   Core Borrow Pit 1 Site Plan 
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Fig D-9:   Core Borrow Pit 2 Site Plan 
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Fig D-10:   Fill Borrow Pit 1 Site Plan 
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Fig D-11:   Fill Borrow Pit 2 Site Plan 
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APPENDIX E 

 

PHASE 2 BOREHOLE LOGS 
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Fig E-1:   Borehole Logs (N3) 
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Fig E-2:   Water Pressure Testing Report (N3) 
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Fig E-3:  Borehole N3 Core Box 1 of 3 

 
 
Fig E-4:  Borehole N3 Core Box 2 of 3 
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Fig E-5:  Borehole N3 Core Box 3 of 3 
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Fig E-6:   Borehole Logs (N4) 
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Fig E-7:   Water Pressure Testing Report (N4) 
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Fig E-8:  Borehole N4 Core Box 1 of 3 
 

 
 
Fig E-9:  Borehole N4 Core Box 2 of 3 
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Fig E-10:  Borehole N4 Core Box 3 of 3 
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Fig E-11:   Borehole Logs (NL2/1)
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Fig E-12:   Water Pressure Testing Report (NL 2/1) 
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Fig E-13:  Borehole NL 2/1 Core Box 1 of 2 
 

 
Fig E-14:  Borehole NL 2/1 Core Box 2 of 2 
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Fig E-15-1:   Borehole Logs (NL 2/2)
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Fig E-15-2:   Borehole Logs (NL 2/2)
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Fig E-16:  Borehole NL 2/2 Core Box 1 of 3 
 

 
Fig E-17:  Borehole NL 2/2 Core Box 2 of 3 
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Fig E-18:  Borehole NL 2/2 Core Box 3 of 3 
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Fig E-19-1:   Borehole Logs (NL 2/3)
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Fig E-19-2:   Borehole Logs (NL 2/3)
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Fig E-20:   Water Pressure Testing Report (NL 2/3) 
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Fig E-21:  Borehole NL 2/3 Core Box 1 of 6 
 

 
 
Fig E-22:  Borehole NL 2/3 Core Box 2 of 6 
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Fig E-23:  Borehole NL 2/3 Core Box 3 of 6 
 

 
 
Fig E-24:  Borehole NL 2/3 Core Box 4 of 6 
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Fig E-25:  Borehole NL 2/3 Core Box 5 of 6 
 

 
Fig E-26:  Borehole NL 2/3 Core Box 6 of 6 
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Fig E-27-1:   Borehole Logs (NL 2/4)
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Fig E-27-2:   Borehole Logs (NL 2/4)
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Fig E-28:   Water Pressure Testing Report (NL 2/4) 
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Fig E-29:  Borehole NL 2/4 Core Box 1 of 6 
 

 
Fig E-30:  Borehole NL 2/4 Core Box 2 of 6 
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Fig E-31:  Borehole NL 2/4 Core Box 3 of 6 
 

 
Fig E-32:  Borehole NL 2/4 Core Box 4 of 6 
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Fig E-33:  Borehole NL 2/4 Core Box 5 of 6 
 

 
Fig E-34:  Borehole NL 2/4 Core Box 6 of 6 
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Fig E-35-1:   Borehole Logs (NL 2/5)
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Fig E-35-2:   Borehole Logs (NL 2/5)
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Fig E-35-3:   Borehole Logs (NL 2/5)
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Fig E-36:   Water Pressure Testing Report (NL 2/5) 
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Fig E-37:  Borehole NL 2/5 Core Box 1 of 6 
 

 
Fig E-38:  Borehole NL 2/5 Core Box 2 of 6 
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Fig E-39:  Borehole NL 2/5 Core Box 3 of 6 
 

 
Fig E-40:  Borehole NL 2/5 Core Box 4 of 6 
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Fig E-41:  Borehole NL 2/5 Core Box 5 of 6 
 

 
Fig E-42:  Borehole NL 2/5 Core Box 6 of 6 
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Fig E-43-1:   Borehole Logs (NL 2/6)
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Fig E-43-1:   Borehole Logs (NL 2/6)
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Fig E-44:   Water Pressure Testing Report (NL 2/6) 
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Fig E-45:  Borehole NL 2/6 Core Box 1 of 5 
 

 
Fig E-46:  Borehole NL 2/6 Core Box 2 of 5 
 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

E - 40  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 

 
Fig E-47:  Borehole NL 2/6 Core Box 3 of 5 
 

 
Fig E-48:  Borehole NL 2/6 Core Box 4 of 5 
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Fig E-49:  Borehole NL 2/6 Core Box 5 of 5 
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Fig E-50:   Borehole Logs (NL 2/7)
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Fig E-51:  Borehole NL 2/7 Core Box 1 of 2 
 

 
Fig E-51:  Borehole NL 2/7 Core Box 2 of 2 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

E - 44  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 

 
Fig E-52-1:   Borehole Logs (NL 2/8)
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Fig E-52-2:   Borehole Logs (NL 2/8)
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Fig E-53:   Water Pressure Testing Report (NL 2/8) 
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Fig E-54:  Borehole NL 2/8 Core Box 1 of 5 
 

 
Fig E-55:  Borehole NL 2/8 Core Box 2 of 5 
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Fig E-56:  Borehole NL 2/8 Core Box 3 of 5 
 

 
Fig E-57:  Borehole NL 2/8 Core Box 4 of 5 
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Fig E-58:  Borehole NL 2/8 Core Box 5 of 5 
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Fig E-59:   Borehole Logs (NL 2/9)
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Fig E-60:   Water Pressure Testing Report (NL 2/9) 
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Fig E-61:  Borehole NL 2/9 Core Box 1 of 3 
 

 
Fig E-62:  Borehole NL 2/9 Core Box 2 of 3 
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Fig E-63:  Borehole NL 2/9 Core Box 3 of 3 
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Fig E-64-1:   Borehole Logs (NL 2/10)
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Fig E-64-2:   Borehole Logs (NL 2/10)
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Fig E-65:   Water Pressure Testing Report (NL 2/10) 
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Fig E-66:  Borehole NL 2/10 Core Box 1 of 6 
 

 
Fig E-67:  Borehole NL 2/10 Core Box 2 of 6 
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Fig E-68:  Borehole NL 2/10 Core Box 3 of 6 
 

 
Fig E-69:  Borehole NL 2/10 Core Box 4 of 6 
 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

E - 59  

DIRECTORATE: OPTIONS ANALYSIS                                                                     OCTOBER 2014 

 

 
Fig E-70:  Borehole NL 2/10 Core Box 5 of 6 
 

 
Fig E-71:  Borehole NL 2/10 Core Box 6 of 6
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Fig E-72-1:   Borehole Logs (NL 2/11)
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Fig E-72-2:   Borehole Logs (NL 2/11)
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Fig E-73:   Water Pressure Testing Report (NL 2/11) 
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Fig E-74:  Borehole NL 2/11 Core Box 1 of 6 
 

 
Fig E-75:  Borehole NL 2/11 Core Box 2 of 6 
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Fig E-76:  Borehole NL 2/11 Core Box 3 of 6 
 

 
Fig E-77:  Borehole NL 2/11 Core Box 4 of 6 
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Fig E-78:  Borehole NL 2/11 Core Box 5 of 6 
 

 
Fig E-79:  Borehole NL 2/11 Core Box 6 of 6 
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Fig E-80:   Borehole Logs (SP 1)
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Fig E-81:  Borehole SP 1 Core Box 1 of 3 
 

 
Fig E-82:  Borehole SP 1 Core Box 2 of 3 
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Fig E-83:  Borehole SP 1 Core Box 3 of 3 
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Fig E-84-1:   Borehole Logs (SP 2)
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Fig E-84-2:   Borehole Logs (SP 2)
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Fig E-85:  Borehole SP 2 Core Box 1 of 6 
 

 
Fig E-86:  Borehole SP 2 Core Box 2 of 6 
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Fig E-87:  Borehole SP 2 Core Box 3 of 6 
 

 
Fig E-88:  Borehole SP 2 Core Box 4 of 6 
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Fig E-89:  Borehole SP 2 Core Box 5 of 6 
 

 
Fig E-90:  Borehole SP 2 Core Box 6 of 6
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Fig E-91:   Borehole Logs (SP 3)
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Fig E-92:  Borehole SP 3 Core Box 1 of 3 
 

 
Fig E-93:  Borehole SP 3 Core Box 2 of 3 
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Fig E-94:  Borehole SP 3 Core Box 3 of 3 
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APPENDIX F 

 

COUNCIL FOR GEOSCIENCE REPORT ON 
SEISMIC REFRACTION AND ELECTRICAL 

RESISTIVITY SURVEYS 
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TRIAL PIT PROFILE DESCRIPTIONS 
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G1:  
 

DAM TRIAL PITS 
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Fig G-1:  Dam Trial Pits Hole No: D8 
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Fig G-2:  Dam Trial Pits Hole No: D23 
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Fig G-3:  Dam Trial Pits Hole No: D25 
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Fig G-4:  Dam Trial Pits Hole No: D26 
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Fig G-5:  Dam Trial Pits Hole No: D26A 
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Fig G-6:  Dam Trial Pits Hole No: D29 
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Fig G-7:  Dam Trial Pits Hole No: D32 
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Fig G-8:  Dam Trial Pits Hole No: D42 
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Fig G-9:  Dam Trial Pits Hole No: D43 
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Fig G-10:  Dam Trial Pits Hole No: D44 
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Fig G-11:  Dam Trial Pits Hole No: D45 
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Fig G-12:  Dam Trial Pits Hole No: D46 
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Fig G-13:  Dam Trial Pits Hole No: D47 
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Fig G-14:  Dam Trial Pits Hole No: D48 
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Fig G-15:  Dam Trial Pits Hole No: D49 
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Fig G-16:  Dam Trial Pits Hole No: D50 
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G2:  
 

SPILLWAY TRIAL PITS 
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Fig G-17:  Spillway Trial Pits Hole No: SP1 
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Fig G-18:  Spillway Trial Pits Hole No: SP2 
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Fig G-19-1:  Spillway Trial Pits Hole No: SP3 
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Fig G-19-2:  Spillway Trial Pits Hole No: SP3 
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Fig G- 20:  Spillway Trial Pits Hole No: SP4 
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Fig G- 21:  Spillway Trial Pits Hole No: SP5 
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Fig G- 22:  Spillway Trial Pits Hole No: SP6 
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Fig G- 23:  Spillway Trial Pits Hole No: SP7 
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G3:  
 

SADDLE DAM TRIAL PITS 
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Fig G- 24:  Saddle Dam Trial Pits Hole No: Saddle 1 
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Fig G- 25:  Saddle Dam Trial Pits Hole No: Saddle 2 
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Fig G- 26:  Saddle Dam Trial Pits Hole No: Saddle 3 
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G4:  
 

CORE BORROW PIT TRIAL PITS 
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Fig G- 27-1:  Core Borrow Pit 1 - Hole No: C1 
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Fig G- 27-2:  Core Borrow Pit 1 - Hole No: C1A 
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Fig G- 28-1:  Core Borrow Pit 1 - Hole No: C2 
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Fig G- 28-2:  Core Borrow Pit 1 - Hole No: C2A 
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Fig G- 29:  Core Borrow Pit 1 - Hole No: C3 
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Fig G- 30-1:  Core Borrow Pit 1 - Hole No: C4 
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Fig G- 30-2:  Core Borrow Pit 1 - Hole No: C4A 
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Fig G- 31:  Core Borrow Pit 1 - Hole No: C5 
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Fig G- 32:  Core Borrow Pit 1 - Hole No: C6 
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Fig G- 33:  Core Borrow Pit 1 - Hole No: C7 
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Fig G- 34:  Core Borrow Pit 1 - Hole No: C8 
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Fig G- 35:  Core Borrow Pit 1 - Hole No: C9 
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Fig G- 36:  Core Borrow Pit 1 - Hole No: C10 
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Fig G- 37:  Core Borrow Pit 2 - Hole No: C11 
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Fig G- 37:  Core Borrow Pit 2 - Hole No: C12 
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Fig G- 38:  Core Borrow Pit 2 - Hole No: C13 
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Fig G- 39:  Core Borrow Pit 2 - Hole No: C14 
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Fig G- 40:  Core Borrow Pit 2 - Hole No: C15 
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Fig G- 41:  Core Borrow Pit 2 - Hole No: C16 
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Fig G- 42:  Core Borrow Pit 2 - Hole No: C17 
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Fig G- 43:  Core Borrow Pit 2 - Hole No: C18 
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Fig G- 44:  Core Borrow Pit 2 - Hole No: C19 
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Fig G- 45:  Core Borrow Pit 2 - Hole No: C20 
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Fig G- 46:  Core Borrow Pit 2 - Hole No: C21 
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Fig G- 47:  Core Borrow Pit 2 - Hole No: C22 
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Fig G- 48:  Core Borrow Pit 2 - Hole No: C23 
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Fig G- 49:  Core Borrow Pit 2 - Hole No: C24 
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Fig G- 50:  Core Borrow Pit 2 - Hole No: C25 
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Fig G- 51:  Core Borrow Pit 2 - Hole No: C26 
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Fig G- 52:  Core Borrow Pit 2 - Hole No: C27 
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Fig G- 53:  Core Borrow Pit 2 - Hole No: C28 
 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

G - 64  

DIRECTORATE: OPTIONS ANALYSIS                                                                                                  OCTOBER 2014   

 
Fig G- 54:  Core Borrow Pit 2 - Hole No: C29 
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SHELL BORROW PIT TRIAL PITS 
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Fig G- 55:  Fill Borrow Pit - Hole No: F1 
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Fig G- 56:  Fill Borrow Pit - Hole No: F2 
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Fig G- 57:  Fill Borrow Pit - Hole No: F3 
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Fig G- 58:  Fill Borrow Pit - Hole No: F4 
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Fig G- 59:  Fill Borrow Pit - Hole No: F5 
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Fig G- 60:  Fill Borrow Pit - Hole No: F6 
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Fig G- 61:  Fill Borrow Pit - Hole No: F7 
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Fig G- 62:  Fill Borrow Pit - Hole No: F8 
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Fig G- 63:  Fill Borrow Pit - Hole No: F9 
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Fig G- 64:  Fill Borrow Pit - Hole No: F10 
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Fig G- 65:  Fill Borrow Pit - Hole No: F11 
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Fig G- 66:  Fill Borrow Pit - Hole No: F12 
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Fig G- 67:  Fill Borrow Pit - Hole No: F13 
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Fig G- 68:  Fill Borrow Pit - Hole No: F14 
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Fig G- 69:  Fill Borrow Pit - Hole No: F15 
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Fig G- 70:  Fill Borrow Pit - Hole No: F16 
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Fig G- 71:  Fill Borrow Pit - Hole No: F17 
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Fig G- 72:  Fill Borrow Pit - Hole No: F18 
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Fig G- 73:  Fill Borrow Pit - Hole No: F19 
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Fig G- 74:  Fill Borrow Pit - Hole No: F20 
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Fig G- 75:  Fill Borrow Pit - Hole No: F21 
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Fig G- 76:  Fill Borrow Pit - Hole No: F22 
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Fig G- 77:  Fill Borrow Pit - Hole No: F23 
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Fig G- 78:  Fill Borrow Pit - Hole No: F25 
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Fig G- 79:  Fill Borrow Pit - Hole No: F26 
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Fig G- 80:  Fill Borrow Pit - Hole No: F27 
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Fig G- 81:  Fill Borrow Pit - Hole No: F28 
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Fig G- 82:  Fill Borrow Pit - Hole No: F29 
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Fig G- 83:  Fill Borrow Pit - Hole No: F30 
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Fig G- 84:  Fill Borrow Pit - Hole No: F31 
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Fig G- 85:  Fill Borrow Pit - Hole No: F32 
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Fig G- 86:  Fill Borrow Pit - Hole No: F33 
 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

G - 98  

DIRECTORATE: OPTIONS ANALYSIS                                                                                                  OCTOBER 2014   

 
Fig G- 87:  Fill Borrow Pit - Hole No: F34 
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Fig G- 88:  Fill Borrow Pit - Hole No: F35 
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Fig G- 89:  Fill Borrow Pit - Hole No: F36 
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Fig G- 90:  Fill Borrow Pit - Hole No: F37 
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Fig G- 91:  Fill Borrow Pit - Hole No: F38 
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Fig G- 92:  Fill Borrow Pit - Hole No: F39 
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Fig G- 93:  Fill Borrow Pit - Hole No: F40 
 



FEASIBILITY STUDY FOR THE MZIMVUBU WATER PROJECT 
GEOTECHNICAL INVESTIGATIONS: NTABELANGA, SOMABADI AND THABENG DAM SITES:  APPENDICES 

G - 105  

DIRECTORATE: OPTIONS ANALYSIS                                                                                                  OCTOBER 2014   

 
Fig G- 94:  Fill Borrow Pit - Hole No: F41 
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Fig G- 95:  Fill Borrow Pit - Hole No: F42 
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Fig G- 96:  Fill Borrow Pit - Hole No: F43 
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Fig G- 97:  Fill Borrow Pit - Hole No: F44 
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Fig G- 98:  Fill Borrow Pit - Hole No: F46 
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Fig G- 99:  Fill Borrow Pit - Hole No: F46 
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Fig G- 100:  Fill Borrow Pit - Hole No: F47 
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Fig G- 101:  Fill Borrow Pit - Hole No: F48 
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INDICATOR AND STANDARD PROCTOR m/d
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APPENDIX I 

 

LONGITUDINAL SECTION SHOWING 
RECOMMENDED CUT-OFF EXCAVATION 
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Fig I-1:   LS - Recommended Cut-Off Excavation Profile 
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Fig I-2:   LS - Recommended Foundation Excavation Profile for Line 1 
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Fig I-3:   LS - Recommended Foundation Excavation Profile for Line 1 
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Fig I-4:   LS - Recommended Foundation Excavation Profile for Line 2 
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Fig I-5:   LS - Recommended Foundation Excavation Profile for Line 2 
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