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1.

KALABASFONTEIN PROJECT, FORZANDO COMPLEX: GEOTECHNICAL RISK ASSESSMENT

Introduction.

Exxaro Coal Central (ECC) holds a prospecting right to the Kalabasfontein area. As part of
the Mining Right Application an Environmental Impact Assessment (EIA) must be conducted
/ completed. The assessment must consider the impact mining activities will have on the
integrity of the environment or surface structures.

Several features occur on the surface area within the Kalabasfontein Reserve Area that
needs to be protected. The features include dwellings, provincial roads, wetlands, streams
and farmhouses. These features will either be undermined, or mining will occur within 100
m of them.

ECC plans to exploit the No.4 Seam reserves in this area. The reserves will be exploited
through underground mining methods with mining heights (total seam extraction) expected
to range from 2.1 m — 2.7. Mining heights more than 2.7 m may be encountered in localized
zones. The depth of mining in the reserve area will range between 29.0 m and 117.0 m
below ground surface.

This report details the geotechnical methodology that will be followed in the Mine Design
Process to ensure that mining has no impact on the stability or integrity of the surface
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Figure 1: Plan showing Kalabasfontein Project location.




Information provided.

The following information was provided for use in this investigation:

e Locality plans (Figure 1).
e Geological boreholes logs (Appendix 1 & Indicated in Figure 2).

Methodology

The following investigation methodology was used in the risk assessment:
e Analysis of geological borehole log information for pillar designs, sinkhole and
subsidence analysis.

Pillar Design.

Two risks can be expected when undermining surface structures:
e Pillars can collapse, usually over the entire panel,
e Roof failure can occur resulting in sinkhole formation.

a. Pillar Stability.

1) Pillar Strength

The pillar’s strength is calculated using the van der Merwe and Mathey (2013)
equation which is based on the review of 85 panel pillar cases as compared to
the widely used Salamon and Munro (1967) formula which was based on 27
failed panel pillar cases. The van der Merwe and Mathey (2013) formula is given
by:

“.E.B

o, = 5.477

(MPa) (1)

Where:

os - is the pillar strength.
h - is the pillar height.
w - is the pillar width or effective pillar width for rectangular pillars.
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Figure 2: Satellite image showing Kalabasfontein boundaries (Purple) and the boreholes used in the assessment.

2) Pillar Load.

The pillar load is calculated using the tributary area theory which states that
individual pillars carry an equal proportion of the of overburden load. This
assumption applies where the pillars are of uniform size and the panel width is
greater than the depth to the seam. The pillar load for square pillars is given by:

Load = 2225F%% Mpg (2)
Wl n



Where:

H —is the depth to floor of the seam.

C1 —is the pillar center distance in the split direction.

C2 —is the pillar center distance in the advance direction.
ws — pillar width in the split direction.

w;— is the pillar width in the advance direction.

3) Safety Factor

The pillar safety factor is the ratio between the pillar strength and the pillar
load.

Pillar Stroength (3)

Safety Factor = FrTI—

b. Probability of Survival (POS)

A study undertaken by van der Merwe and Mathey (2013a) found that safety factor
on its own is only a subjective evaluation of pillar stability. This is due to the fact that
the survival of the pillar cannot be quantified through a safety factor calculation
although a higher safety factor implies a higher rate of survival.

The concept of probability of survival was introduced to overcome the safety factor
limitations. The following probability of survival formula was derived from the study:

P05,z = 100 — 100Exp[—2.5F5LE] (%) (4)

Where FS is safety factor calculated with equation 3.

van der Merwe and Mathey (2013a) further proposed acceptable POS norms which
are given in the table below:



Table 1: Recommended POS

Category Minimum POS Remarks
(%)

Production panel 99.0 Short term, limited access, low traffic
Secondary 99.5 Medium term, general access, medium
development traffic
Main development 99.9 Long term, general access, high traffic
Surface structure (1) 99.99 Low sensitivity to subsidence
Surface structure (2) 99.995 High sensitivity to subsidence, public

access

Pillar Life Index

Van der Merwe (2003) undertook a study of failed pillar cases in both the Vaal and
Witbank Coalfields in an effort to predict the life of pillars before failure. A recent
review or update of the rate scaling was conducted by van der Merwe (2016) taking
into account the concept of Probability of Survival

The amount a pillar has to scale in order to reach a Probability of Survival of 50%, is
given by:

d. = w — [0.002285HhC?]%371 (m) (5)
Where H = mining depth (m)

C = pillar centre distance (m)
h = mining height (m)

The predicted life of the pillar is then given by:

PLI = [ﬁ]j (Years) (6)

Where  m = dimensionless constant, 0.1799 for the No, 1, 2 and 4 Seams
x = dimensionless constant, 0.7549 for the No, 1, 2 and 4 Seams
h = mining height (m).




dc = amount of scaling for POS of 50%

Table 2: Recommended minimum pillar life index

Category Minimum PLI Remarks
(Years)

Production panel 500 years Short term, limited access, low traffic
Secondary 800 years Medium term, general access, medium
development traffic
Main development 1 000 years Long term, general access, high traffic
Surface structure (1) 2 000 years Low sensitivity to subsidence
Surface structure (2) 2 000 years High sensitivity to subsidence, public

access

The calculated pillar life index was found to be in excess of 2000 years.
Cognisance must be given to the fact that no pillar failure has been reported at
Forzando South Coal Mine.

5. Sinkholes

Bulking factor analysis determines the height at which roof failure will progress to before
being arrested by fallen material or by the effect of wedging. Bulking factor is defined as the
ratio of total volume (solid plus void) to solid volume. Bulking factor is an important factor
in determining the amount of material that will spill into the workings and the height of the
goaf (z). A suggested bulking factor for caved sedimentary roof strata of 1, 3 was used. It
should be noted that this approach assumes failure on the immediate roof of an
intersection.

The caving height z is given by:

{thg + Ehzﬂgcnm) B |:(fD5-}3

12 =
2tang

K —1n — (fDg — 2ztang) (—ﬂ}R - z)] (m)

2tang (7)



Where Dg = bord width

f=ratio of bottom of collapse cavity to bord width (i.e. if the bottom of the
collapse is the intersection width, f=1.414)

K = bulking factor

a = angle of repose of collapsed rock

¢ = inclination of collapse cavity sidewall, measured off the vertical. (20°)

The second termination mechanism, wedging out, occurs when the cavity height is given
by:

FD
Zp = o2 (m) (8)

The maximum height of the cavity is then the smallest of z or zm. If the collapse cavity
reaches the bottom of the weathered rock zone, it is assumed that a sinkhole can occur.

Subsidence

The act of mining will ultimately result in some sort of surface subsidence. Whether the
subsidence is visible or not is dependent on the following factors:

e Depth of mining.
e Percentage extraction.
e The time at which the subsidence occurs.

The magnitude of subsidence in a stable pillar system is negligible. Cognisance must be given
to the fact that although highly unlikely, pillar failure might occur resulting in the subsidence.
The maximum subsidence in that unlikely event is given by:

1
Smpr = 2986{1— 2} (m) (9)
hE_."‘:H'
A= 0Loz7 (10)

Where H = mining depth

he = equivalent mining height, mining height x extraction ratio.



Van der Merwe and Madden (2010) further classifies the expected subsidence profile into the
following classes based on the panel width and magnitude of subsidence:

Table 3: Classification of subsidence profiles (Van der Merwe et al, 2010)

Class Sm/H Description
A <0.001 Barely noticeable, smooth, continuous profile, hairline cracks
B 0.001 - Difficult to notice, smooth profile, cracks 1 to 2 cm wide
0.005

C 0.005 — 0.02 | Noticeable in flat terrain, smooth, cracks 2 to 10 cm wide,
compression ridges 1 to 5 cm high

D 0.02 -0.05 | Noticeable in most terrains, visible vertical displacements across
cracks, cracks 10 to 50 cm wide, compression ridges 5 to 50 cm
high

E >0.05 | Severe profile, almost vertical sides, cracks wider than 50 cm,

compression ridges higher than 50 cm




7. Results

FO168 16.00 | 100.56 2.45 18.00 18.00 10.80 14.98 6.98 2.45 4.41 64.00 | 99.99965
F0184 14.00 | 90.16 2.10 15.00 18.00 9.06 15.18 7.22 2.40 5.14 68.80 | 99.99944
FO580 3.90| 71.23 2.10 15.00 15.00 7.80 13.47 6.59 2.45 3.71 72.96 | 99.99966
FO878 16.18 | 103.78 2.10 18.00 18.00 10.80 17.48 7.21 2.77 5.14 64.00 | 99.99998
FO886 10.72 | 40.63 2.10 15.00 15.00 7.80 13.47 3.76 4.30 3.71 72.96 100
FO955 15.77 | 42.84 2.10 15.00 15.00 7.80 13.47 3.96 4.08 3.71 72.96 100
FO965 17.50 | 61.45 2.10 15.00 15.00 7.80 13.47 5.68 2.85 3.71 72.96 | 99.99999
F0972 36.96 | 117.03 2.10 18.00 18.00 10.80 17.48 8.13 2.46 5.14 64.00 | 99.99966
F0974 6.22 | 42.21 2.10 15.00 15.00 7.80 13.47 3.90 4.14 3.71 72.96 100
FO976 19.50 | 70.12 2.10 15.00 15.00 7.80 13.47 6.48 2.49 3.71 72.96 | 99.99976
F1162 12.67 | 38.11 2.10 15.00 15.00 7.80 13.47 3.52 4.59 3.71 72.96 100
F1164 9.35| 47.47 2.10 15.00 15.00 7.80 13.47 4.39 3.68 3.71 72.96 100
F1165 6.59 | 30.82 2.10 15.00 15.00 7.80 13.47 2.85 5.67 3.71 72.96 100
F1167 9.57 | 26.99 2.10 15.00 15.00 7.80 13.47 2.50 6.48 3.71 72.96 100
F1267 12.43 | 69.54 2.10 15.00 15.00 7.80 13.47 6.43 2.51 3.71 72.96 | 99.9998
F1271 12.54 | 49.78 2.10 15.00 15.00 7.80 13.47 4.60 3.51 3.71 72.96 100
F1273 6.37 | 67.28 2.10 15.00 15.00 7.80 13.47 6.22 2.60 3.71 72.96 | 99.99991
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F1274 9.87 53.59 2.10 15.00 15.00 7.80 13.47 4.95 3.26 3.71 72.96 100
F1301 12.22 93.48 2.10 15.00 18.00 9.06 15.18 7.49 2.32 5.14 68.80 99.9988
F1305 13.98 | 108.76 2.67 18.00 18.00 10.80 13.75 7.55 2.08 4.04 64.00 | 99.99117
F1307 25.07 | 110.09 2.34 18.00 18.00 10.80 15.69 7.65 2.34 4.62 64.00 | 99.99907
F1310 12.23 49.34 2.10 15.00 15.00 7.80 13.47 4.56 3.54 3.71 72.96 100
F1312 12.90 | 117.48 2.10 18.00 18.00 10.80 17.48 8.16 2.45 5.14 64.00 | 99.99963
F1315 8.20 46.88 2.29 15.00 16.00 8.27 12.95 4.10 3.72 3.84 71.40 100
F1577 21.00 | 112.70 2.10 18.00 18.00 10.80 17.48 7.83 2.55 5.14 64.00 | 99.99986
F1578 30.00 | 118.65 2.10 18.00 18.00 10.80 17.48 8.24 2.42 5.14 64.00 | 99.99954
F1580 8.30 95.18 2.10 15.00 18.00 9.06 15.18 7.63 2.27 5.14 68.80 | 99.99828
F1581 15.10 | 106.25 2.10 18.00 18.00 10.80 17.48 7.38 2.71 5.14 64.00 | 99.99997
F1582 12.70 | 103.76 2.46 18.00 18.00 10.80 14.92 7.21 2.37 4.39 64.00 | 99.99923
F1584 21.00 | 112.08 2.10 18.00 18.00 10.80 17.48 7.78 2.57 5.14 64.00 | 99.99988
F1585 21.20 | 112.09 2.19 18.00 18.00 10.80 16.76 7.78 2.46 4.93 64.00 | 99.99967
F1586 17.80 | 108.96 2.16 18.00 18.00 10.80 16.99 7.57 2.57 5.00 64.00 | 99.99988
F1590 9.80 91.25 2.10 15.00 18.00 9.06 15.18 7.31 2.37 5.14 68.80 | 99.99928
F1591 11.40 95.70 2.10 15.00 18.00 9.06 15.18 7.67 2.26 5.14 68.80 | 99.99809
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FO168 100.56 16.00 2.45 7.20 10.80 64.00 | 28758.33 | 0.98501901 | 0.0097953 | C
F0184 90.16 14.00 2.10 7.20 9.06 68.80 | 20365.72 | 1.00709631 | 0.0111701 | C
FO580 71.23 3.90 2.10 7.20 7.80 72.96 | 11046.44 | 1.26702794 | 0.0177878 | C
FO878 103.78 16.18 2.10 7.20 10.80 64.00 | 59266.64 | 0.84458109 | 0.0081382 | C
FO886 40.63 10.72 2.10 7.20 7.80 72.96 | 30015.93 | 1.85190222 | 0.0455797 | D
FO955 42.84 15.77 2.10 7.20 7.80 72.96 27792 | 1.79382549 | 0.0418727 | D
F0965 61.45 17.50 2.10 7.20 7.80 72.96 | 15036.6 | 1.41165322 | 0.0229724 | D
F0972 117.03 36.96 2.10 7.20 10.80 64.00 | 46478.15 | 0.76243877 | 0.0065149 | C
F0974 42.21 6.22 2.10 7.20 7.80 72.96 | 28405.27 | 1.8100514 | 0.0428821 | D
F0976 70.12 19.50 2.10 7.20 7.80 72.96 | 11436.78 | 1.28198878 | 0.0182828 | C
F1162 38.11 12.67 2.10 7.20 7.80 72.96 | 32819.64 | 1.92222638 | 0.0504389 | E
F1164 47.47 9.35 2.10 7.20 7.80 72.96 | 23734.14 | 1.68213681 | 0.0354358 | D
F1165 30.82 6.59 2.10 7.20 7.80 72.96 | 42980.86 | 2.15265515 0.069846 | E
F1167 26.99 9.57 2.10 7.20 7.80 72.96 | 49964.12 | 2.29070021 | 0.0848722 | E
F1267 69.54 12.43 2.10 7.20 7.80 72.96 | 11646.45 | 1.28994257 | 0.0185496 | C
F1271 49.78 12.54 2.10 7.20 7.80 72.96 | 21969.57 | 1.63102611 | 0.0327647 | D
F1273 67.28 6.37 2.10 7.20 7.80 72.96 | 12502.85 | 1.32186345 | 0.0196472 | C
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F1274 53.59 9.87 2.10 7.20 7.80 72.96 | 19376.09 | 1.55273027 | 0.0289743 | D
F1301 93.48 12.22 2.10 7.20 9.06 68.80 | 18766.09 | 0.97797063 | 0.0104618 | C
F1305 108.76 13.98 2.67 7.20 10.80 64.00 | 15116.38 | 0.9911215 | 0.0091129 | C
F1307 110.09 25.07 2.34 7.20 10.80 64.00 | 30063.49 | 0.88017731 | 0.0079951 | C
F1310 49.34 12.23 2.10 7.20 7.80 72.96 | 22293.73 | 1.64054017 | 0.0332497 | D
F1312 117.48 12.90 2.10 7.20 10.80 64.00 | 46099.23 | 0.75992626 | 0.0064686 | C
F1315 46.88 8.20 2.29 7.20 8.27 71.40 | 24013.54 | 1.76636226 | 0.0376784 | D
F1577 112.70 21.00 2.10 7.20 10.80 64.00 | 50297.49 | 0.78748367 | 0.0069874 | C
F1578 118.65 30.00 2.10 7.20 10.80 64.00 | 45129.23 | 0.75346996 | 0.0063504 | C
F1580 95.18 8.30 2.10 7.20 9.06 68.80 | 17997.96 | 0.96368946 | 0.0101249 | C
F1581 106.25 15.10 2.10 7.20 10.80 64.00 | 56621.78 | 0.82796624 | 0.0077926 | C
F1582 103.76 12.70 2.46 7.20 10.80 64.00 | 26301.91 | 0.96336847 | 0.0092846 | C
F1584 112.08 21.00 2.10 7.20 10.80 64.00 | 50871.15 | 0.79120384 | 0.0070593 | C
F1585 112.09 21.20 2.19 7.20 10.80 64.00 | 40944.25 | 0.8199084 | 0.0073147 | C
F1586 108.96 17.80 2.16 7.20 10.80 64.00 | 46649.21 | 0.83006011 0.007618 | C
F1590 91.25 9.80 2.10 7.20 9.06 68.80 | 19825.47 | 0.99734773 | 0.0109298 | C
F1591 95.70 11.40 2.10 7.20 9.06 68.80 | 17769.53 | 0.95940276 | 0.0100251 | C
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FO168 100.56 16.00 2.45 7.20 10.80 64.00 14.00 68.11 39.05% 32.06 20.36
F0184 90.16 14.00 2.10 7.20 9.06 68.80 14.00 60.06 52.46% 38.85 22.04
FO580 71.23 3.90 2.10 7.20 7.80 72.96 14.00 51.23 74.23% 48.42 23.99
FO878 103.78 16.18 2.10 7.20 10.80 64.00 14.00 71.50 56.25% 48.09 19.24
FO886 40.63 10.72 2.10 7.20 7.80 72.96 14.00 13.81 97.48% 27.11 15.19
FO955 42.84 15.77 2.10 7.20 7.80 72.96 14.00 10.97 77.97% 19.47 19.47
FO965 61.45 17.50 2.10 7.20 7.80 72.96 14.00 27.85 64.44% 26.97 21.78
F0972 117.03 36.96 2.10 7.20 10.80 64.00 14.00 63.97 57.27% 44.65 22.59
F0974 42.21 6.22 2.10 7.20 7.80 72.96 14.00 19.89 83.80% 28.4 23.18
F0976 70.12 19.50 2.10 7.20 7.80 72.96 14.00 34.52 63.03% 30.58 16.61
F1162 38.11 12.67 2.10 7.20 7.80 72.96 14.00 9.34 89.37% 20.86 50.86
F1164 47.47 9.35 2.10 7.20 7.80 72.96 14.00 22.02 65.38% 23.55 23.55
F1165 30.82 6.59 2.10 7.20 7.80 72.96 14.00 8.13 93.85% 20.77 20.77
F1167 26.99 9.57 2.10 7.20 7.80 72.96 14.00 1.32 100.00% 15.32 15.32
F1267 69.54 12.43 2.10 7.20 7.80 72.96 14.00 41.01 55.34% 30.44 18.93
F1271 49.78 12.54 2.10 7.20 7.80 72.96 14.00 21.14 62.15% 21.84 21.84
F1273 67.28 6.37 2.10 7.20 7.80 72.96 14.00 44.81 65.91% 38.76 22.13
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F1274 53.59 9.87 2.10 7.20 7.80 72.96 14.00 27.62 74.41% 30.97 17.74
F1301 93.48 12.22 2.10 7.20 9.06 68.80 14.00 65.16 56.92% 45.06 20.39
F1305 108.76 13.98 2.67 7.20 10.80 64.00 14.00 78.11 71.54% 65.9 20.55
F1307 110.09 25.07 2.34 7.20 10.80 64.00 14.00 68.68 72.44% 59.89 18.78
F1310 49.34 12.23 2.10 7.20 7.80 72.96 14.00 21.01 65.21% 22.83 21.63
F1312 117.48 12.90 2.10 7.20 10.80 64.00 14.00 88.48 60.69% 62.2 15.53
F1315 46.88 8.20 2.29 7.20 8.27 71.40 14.00 22.39 74.00% 26.93 22.97
F1577 112.70 21.00 2.10 7.20 10.80 64.00 14.00 75.60 69.71% 62.46 22.73
F1578 118.65 30.00 2.10 7.20 10.80 64.00 14.00 72.55 54.47% 47.14 22.3
F1580 95.18 8.30 2.10 7.20 9.06 68.80 14.00 70.78 46.59% 39.5 24.59
F1581 106.25 15.10 2.10 7.20 10.80 64.00 14.00 75.05 57.77% 51.44 24.11
F1582 103.76 12.70 2.46 7.20 10.80 64.00 14.00 74.60 57.04% 50.54 24.69
F1584 112.08 21.00 2.10 7.20 10.80 64.00 14.00 74.98 55.32% 49.22 18.92
F1585 112.09 21.20 2.19 7.20 10.80 64.00 14.00 74.70 66.99% 59.42 16.56
F1586 108.96 17.80 2.16 7.20 10.80 64.00 14.00 75.00 42.34% 37.68 15.57
F1590 91.25 9.80 2.10 7.20 9.06 68.80 14.00 65.35 58.36% 46.31 16.95
F1591 95.70 11.40 2.10 7.20 9.06 68.80 14.00 68.20 58.98% 48.48 19.14
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8. Conclusions.

a.

Pillar Stability.

No potential pillar instability is anticipated if the Reserves are mined with pillars laid-out
on minimum 15.0m x 15.0 m center and maximum 18.0 m x 18.0 m center layout with
7.2 m bords. Pillar size variation will be a function of bord width, mining depth and
mining height. Pillar sizes generally increase with increasing mining depth, mining height
and bord widths. All the pillars were found to have a probability of survival more than
99.995% which is recommended for the highly sensitive surface structures. This
therefore implies a probability of failure of < 0.005%.

Pillar life index calculation shows that all pillars will have a life index of at least 11 046
years before a 50% probability of failure is reached. This is far more than the
recommended 2000 years for highly sensitive structures.

Sinkhole

A maximum caving height of 14.0 m was calculated for all areas should roof failure
occur. No sinkhole is therefore expected in the reserve area as the maximum caving
height does not progress to / intersect the weathered zone in any of the boreholes.

Cognisance must also be given to the fact that the overburden is comprised of at least
39% competent sandstone layers. Competent means any lithological units with a
thickness of at least 1.0 m and a composition of at least 80% sandstone.

A minimum sandstone thickness of 15 m in the overburden was found during the
investigation. This layer has a unsupported stable span of at least 20 m when jointed
and 49 m when unjointed. Thus, pillar failure must occur before the overburden can fail.
This means that sinkhole hole probabilities are low in the area.

Subsidence

The magnitude of maximum subsidence in a bord and pillar layout is dependent on the
unlikely event that panel’s pillar system fails. Cognisance must be taken to the fact that
the calculated pillar life index and probability of survival are far greater than the
recommended minimums, indicating a stable pillar system.

The investigation shows that a Class C, D & E subsidence profile will occur in the area in

the unlikely event that pillar fails. The subsidence profile will have the following
characteristics:
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e C(lass C: Noticeable in flat terrain, smooth, cracks 2 to 10 cm wide,
compression ridges 1 to 5 cm high.

e C(lass D: Noticeable in most terrains, visible vertical displacements across
cracks, cracks 10 to 50 cm wide, compression ridges 5 to 50 cm high.

e Class E: Severe profile, almost vertical sides, cracks wider than 50 cm,
compression ridges higher than 50 cm.

Class D & E subsidence will largely be constrained to distal southern and western
portion of the reserve area.

9. Recommendations

The following are recommended based on the investigation:

e The following mine design will apply when mining in the area:

o Pillar Centers Range : Minimum 15.0 m x 15.0 m and Maximum of 18.0
mx 18.0m

o Bord width :7.2m

o Mining Height : Total seam thickness extraction

o Pillar design process will be such that the Probability of survival criterion for
the different surface features is met or satisfied.

e Surface elevation monitoring points should be installed at positions surrounding the
sensitive structures such as building and tarred road at convenient points. During
mining, surveys should be conducted monthly and continued monthly for three
months after mining has ceased for a period of three months. Thereafter the periods
can be relaxed to quarterly for a further year and after that annual surveys should
be conducted.

e Survey beacons should consist of 20 mm rebar and be anchored in concrete with the
anchor at least a metre deep. The protruding end of the beacon should not protrude
more than 10 cm, to avoid accidental damage.

e Similar beacons should be installed in an area with similar ground conditions, more
than 200 m away from any undermining to serve as control measurements.

Should you have any further queries please feel free to contact myself at the following
locations: Tel. (011) 441 6989, Cell. (084) 372 4507, or Email.
rofhiwa.phadagi@exxaro.com
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Yours Sincerely

AT

Mr. Rofhiwa Phadagi
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General Geology Log

Borehole: F0168

—BASE OF WEATHERING

20

——24.00m SANDSTONE, SILTSTONE, interbedded, Bedding: mm laminations, 50% SANDSTONE, 50% SILTSTONE

1560

——7.00m SANDSTONE, greenish, hight, grey, fine grained. glauconitic

——0.80m SHALE. black
~1.55m_No.5 SEAM
\1.1?11 SANDSTONE, light, grey, coarse grained, Bedding: medium bedding (10 - 30cm)
4y \0.25m No.5 LOWER SEAM
\'\'\1.3311 SANDSTONE, light, grey, coarse grained, Bedding: medium bedding (10 - 30cm)
\ \-3.5511 SILTSTONE, dark, grey, Bedding: massive
“.0.85m SANDSTONE, light, grey, coarse to medium grained
\\3 15m SANDSTONE. SILTSTOMNE. interbedded, 50% SANDSTONE, 50% SILTSTONE
3.00m SANDSTONE, light, grey, coarse grained

—1.00m SANDSTONE, grey. medium grained
_Q'*- 1.01m SILTSTOME, SANDSTONE, interbedded, 50% SILTSTONE, 50% SANDSTONE
~0.45m No.4A SEAM

.02m GRIT, glauconitic
\\D.EI?'n SHALE, black, carbonaceous
11.70m SANDSTONE, grey, fine grained

30

——20.33m SANDSTONE, white, coarse grained, Bedding: medium bedding (10 - 30em)

—2.45m No.4 LOWER SEAM
~—1.54m SILTSTONE, dark, grey, Bedding: mm laminations, feint
~—1.75m SANDSTONE, SILTSTONE, interbedded, 50% SANDSTONE, 50% SILTSTONE

——10.95m SILTSTOMNE, SANDSTONE, interbedded, glauconitic, S0% SILTSTONE glauconitic, 50% SANDSTONE glsuconitic

Dafie Commencad: 1584T1/24 Date Completed: 135401726 Farm: KOPPIE 223 15
‘Core Diam: TSMM (Casing left In hole: 10M Map District: BETHAL
Driled by: FAE DRILLING Company: FORZANDO
Logged by: A K. TOLLESTRUR Date logged: 13640 ¥ : 5534587 Cape Datum, LO20
CoAL ‘Sampledby. AK TOLLESTRUP Date sampled: 1384101125 X: 200857208 Final Degth: 133.01
Labaratory: ML Date analysed: 155402003 Collar Elevation: 1654.20 Topo Sheet: 2620BC
Sourca: SURVEYED Seale:  1:500
Printed: 201870702
Elev. Denth{m) Thickness and Description
0 =1
] —3.00m SOIL
i
5 | ——4.00m SANDSTONE, yellowish, light, grey, coarse to medium graned, highly weathered
10
] —0.00m SANDSTONE, yellowish. pale, grey, medium grained, highly weathersd
1640 1

B — -7

—mmemmme-o——- 1600

B — 1

20



General Geology Log

Daie Commenced: 15840814 Date Completed: 1364/06/15

E a P n ‘Core Dlam: T5MM
Drilled by: TERRASEARCH

Logged by: M.C. STEWARDSON Datelogged: 138408415
COAL ‘Sampied by. M.C. STEWARDSON Date sampled: 138406/15
Laboratory. MEL Oate analysed: 193409711

Farm: BANKPAN 22515
Mag District: BETHAL
Company FORZANDO
¥ :-5G454 67

X1 290913872

Borehole: F0184

Cape Datum, LOZ8
Final Depth: 84.81

Collar Elevation: 1661.10 Topo Sheet: 2620BC

Sourca: SURVEYED

Seale: 1500
Printat 20130702

Elev. _Deoth{m) Thickness and Description

a
1660---—

"——4.00m SOIL. brown

—1.00m SANDSTONE, buff

"~1.00m CLAY, greyish, brown

——6.00m SANDSTONE, buff, medum grained, highly weathered

——1.00m CLAY, dark, grey
3-1.00m SANDSTONE, brown, weathered
“\BASE OF WEATHERING

——18.00m SILTSTONE. dark. grey

—£8.55m SANDSTONE, white, fine grained

—0.30m SHALE, black
~1.02m No.5 SEAM

] —12.13m SANDSTONE, white, medium grained

——6.00m SILTSTONE, dark, grey

——4.83m SANDSTONE, coarse to fine grained

—1.30m SILTSTONE, dark, grey
07m No.4A SEAM

\“0.05m SANDSTONE, dark, grey, coarse grained

\'0.23m SHALE, biack

0.12m SANDSTONE, grey, medium grained

10.22m SHALE, black

.| —2204m SANDSTONE. white, very coarse grained feldspathic, Bedding: cross-bedded

0.23m DS$1 DOLERITE STRINGER
0.23m DOLERITE, bluish, pale, grey, fine crystalline
.08m No.4 LOWER SEAM
.15m_DS2 DOLERITE STRINGER
.15m DOLERITE, bluish, pale, grey, fine crystalline
'4.58m SANDSTONE, greyish, white, coarse to fine grained. Sed Control: cross laminations.

02m D2 DOLERITE SILL
nd of hole

Bt - |

oo - 1640

[ —T71 ]

- -mmeo---- 1580
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Date Commenced: 20001003
Core Diam: NQTHW
Drilled by: DRILLCON

exxara

General Geology Log

Date Completed: Z000/105

Farm: KOPPIE 223 13
Mag District: BETHAL
Company: FORZANDO

Borehole: FO580

Loggedby: KR EALES Date logged: 2000110115 ¥ : -55026.27 Cape Datum, LO28
COAL ‘Samplen by KR EALES Date sampie: 20001011 ¥: 201008183 Final Depth: 147,38
Laborstory. SAB5 Collar Elewation: 1633.24 Topo Sheet: 2620BC
Source: SURVEYED Scale: 1500
Printed: 20130702
Elev. Deoth{m) Thick and Description

1620

0 —
:E ; E —3.27m NO RECOVERY

| —0.83m SANDSTONE, brown. medium grained, weathersd
“BASE OF WEATHERING

—10.01m SANDSTONE. grey, medium grained

1600

—1.24m SHALE, black, carbonaceous

1.40m No.5 SEAM

m SANDSTONE, white, medium grained
11m No.5 LOWER SEAM

0.22m SANDSTONE, dark, grey

——10.38m SANDSTONE, grey, fine grained

—0.71m No.4A SEAM
\IJ.H'n SHALE, black, carbonaceous

1580

23.99m SANDSTONE, white, coarse grained

" —1.56m No.4 LOWER SEAM
~0.22m SANDSTONE, dark, grey

——1346m SANDSTONE, greyish, white, medium grained, bioturbated

2.12m SHALE, black, carbonaceous, silty

——17.04m SANDSTONE, white, coarse to medism grained, carbonaceous

[ — L

[ —

[ —

-mm-m oo o-- 1560
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General Geology Log Borehole: F0955

Date Commencad: 200510119 Date Completed: 2005/10/20 Farm: KALABASFONTEIN 232 IS

E a ru Core Diam TNW Mag District: BETHAL
Driled Dy: ZAAIMAN Company. TCSA

Logged by: P. MAZIEU Date Ingged: 200510:20 ¥ : -56887.56 Cape Datum, LOZ9
X 201532887 Final Depth: 80.20
Callar Elevation: 1624 86 Topo Shest 2620BC
Source: SURVEYED Scale:  1:500

Comments: S4L bumt Prined: 20180702

Thickness and Description

- [ — 1]
—1385m NO RECOVERY

—BASE OF SOFTS
~2.12m SANDSTONE. SILTSTOME. interiaminated, highly weathered, Bedding: cm laminations, normal, Sed Control: cross bedding. Contact Basal contact flat, 70% SANDSTONE, 30% SILTSTONE
\\BASE OF WEATHERING
4.32m SANDSTONE. SILTSTONE. interiaminated, Bedding: cm laminations, normal. Sed Caontrol: cross bedding. Contact Basal contact flat, 70% SANDSTONE, 30% SILTSTONE
0.66m SANDSTONE, SILTSTONE, interiaminated, Bedding: cm laminations, marked, Sed Control: cross bedding. Contact: Basal contact inclined, 50% SANDSTONE, 50% SILTSTONE
.0.12m Mo.4A SEAM 1600
0.08m GRIT, greenish, grey, glauconitic, pyrite, Contact: Basal contact flat
28m SANDSTONE, light, brown, fine grained
@m SILTSTOMNE. greyish._ black. Contact: Basal contact fiat
T~ 1047m SMALL PEBBLE CONGLOMERATE. white, strong. Bedding: thickly bedded (0.3 - 1.0m), feint, Sed Control: cross bedding, Contact: Basal contact erosive

—1.45m No.4 LOWER SEAM
-=—424m SANDSTONE, SILTSTONE, interiaminated, Bedding: mm laminations, feint, Sed Control: cross bedding. fining upward sequance, Contact Basal contact inclined, 803 SANDSTONE indursted, 20%6--~--=-=------ 1580
SILTSTONE indurated
~0.64m DS1 DOLERITE STRINGER
0.84m DOLERITE, grey, coarse to fine crystalline, Contact: Basal contact inclined
3.14m SANDSTONE, SILTSTOME, interiaminated, coarsening upward sequence, Contact Basal contact inclined, £0% SANDSTONE induwrsted, 40% SILTSTONE indurated
\2.91 m SANDSTONE. SILTSTONE. interiaminated, Inclusions: wisps. Bedding: cm laminations. feint, Sed Control: cross bedding. coarsening upward sequence. Contact: Basal contact flat, 60% SANDSTONE

bioturbafed, 40% SILTSTONE bicturbated
\2 13m SILTSTOME. greyish._ black, indurated. Contact: Basal contact gradational
3.70m SANDSTONE, SILTSTONE, interiaminated, Bedding: mm laminatiens, feint, Sed Control: cross bedding. Contact: Basal contact gradational, 80% SANDSTONE indurafed, 20% SILTSTONE indurated
——7.62m SANDSTONE, white, medium grained, indurated, baked, Contact Basal contact erosive 1560
—TOP OF BASEMENT
98m D2 DOLERITE SILL
1.03m DIABASE, grey,
‘End of hole

= crystaliine
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General Geology Log Borehole: F0965

Dale Commencsd: 200511108 Date Compieted: 20051103 Famm: KALABASFONTEIN 232 15
‘Core Diam: TNW Mag District: BETHAL
E a ru Diriled by: ZAAIMAN Company: TCSA
Logged by: F. MAZIBU Dute logged: 2005/11/03 ¥ :-57281.32 Cape Datum, LO20
COAL X: 201312038 Final Depth: 110.20
Collar Elevation: 1637.08 Topo Sheet: 2620BC
Source: SURVEYED Scale:  1:500
Printed: 20180702
Elev. Denth{m) Thickness and Description

——10.25m NO RECOVERY

«4 —1.42m SILTSTOME, SANDSTONE. interiaminated, highly weathered Bedding: cm laminations. nomal, Sed Control: cross bedding, Contact: Basal contact indined, 70%: SILTSTONE, 308 SANDSTONE

——£E.73m SANDSTONE, orange, gritty to medium grained, moderately weathersd, Bedding: medium bedding (10 - 30cm), fieint, Sed Control: cross bedding, Contact: Basal contact inclined

-——BASE OF WEATHERING [ — ]
".2.28m SANDSTONE, orange, gritty to medium grained, moderately weathered, Bedding: medium bedding (10 - 30cm), feint, Sed Control: cross bedding, Contact: Basal contact inclined

——2.25m SANDSTONE, SILTSTONE. interiaminated, Bedding: cm laminations, marked, Sed Confrol: cross bedding. Contact: Basal contact inclined, 60% SANDSTONE, 40% SILTSTONE

—5.19m SANDSTONE, whits, coarse grained. Bedding: medium bedding (10 - 3om), feint, Sed Control: cross bedding, Contact: Basal contact fiat

——243m SANDSTONE, SILTSTONE, intesiaminated, Bedding: cm laminations, marked, Sed Control: cross bedding, Contact: Basal contact flat, £0% SANDSTONE, 40% SILTSTONE
“E—0.10m GRIT, gresnish, white, glauconitic

0.12m SILTSTONE, greyish. biack
{10:25m SANDSTONE, gt brovn
\\0.02m GRIT, white
\0.08m SHALE, black, carbonacous, Contact Basal contact unknown
“~~21 73m SMALL PEBBLE CONGLOMERATE, white. moderate, Bedding: thickly bedded (0.3 - 1 0m), feint, Sed Controk: cross bedding. Contact: Basal contac! erosive

- JER——— "
—1.40m Ho.4 LOWER SEAM
—6.18m SANDSTONE, SILTSTONE. interiaminated, Bedding: cm laminations. nommal, Sed Control: cross bedding, coarsening upward sequence, Contact: Basal contact fiat, 60% SANDSTONE, 40% SILTSTONE

—— 1.20m SILTSTOME, SANDSTONE. interiaminated, Bedding: mm laminations, feint, Sed Control: cross bedding, coarsening upward sequence, Contact: Basal contact flat, 80% SILTSTONE, 20% SANDETONE
——3.20m SANDSTONE, SILTSTONE. interiaminated, Bedding: cm laminations, feint, Sed Control: cross bedding, coarsening upward sequence, Contact: Basal contact flat, 60% SANDSTONE, 40% SILTSTONE
—1.81m SHALE, black, Bedding: cm laminations, feint, Sed Control- cross bedding, slickensided. Contact: Basal contact fiat

5.5Tm SANDSTONE, SILTSTONE. interiaminated, Bedding: cm laminations, feint, Sed Control: cross bedding, Contact Basal contact inciined, 70% SANDSTONE indurated, 30% SILTSTONE indursted  --------—----- 1560

——E5.40m SANDSTONE, white, coarse to medium grained, indurated, Contact: Basal contact fat

—TOP OF DWYKA
"~1.23m TILLITE, reworked, Contact Basal contact indiined

—15.65m D2 DOLERITE SILL T

&5m DOLERITE, grey. medium to fine crystalline. Contact: Basal contact inclined

—1.18m TILLITE, gresnish, white, medium to fine grained, reworked, sandy. Contact: Basal contact erosive
QTEIP OF BASEMENT

375m DIABASE green, highly weathered
End of hole
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General Geology Log Borehole: F0972

Dt Commence: 0051115 Dtz Compicted: 201 Fam KALABASFONTEN 232 15
Caore Diar: TG Mag Disirict: BETHAL
E a r‘ u Crlied by: ZAAIMAN Company: TCSA
Logged by: P. MAZIBU Ceate wogged: 2005111118 Y :-55537 .76 Cape Datum, LO23
coAL X : 2909046 54 Final Deptn: 158,43
Collar Blavation: 1657.50 Topo Sheet: 252080
Soure: SURVEYED scale: 1500

Prined: 2018/07/02

Elev. Depthim) Thickness and Description

N

15.11m NO [ — 11

——21.85m SANDSTOMNE, orangy, white, grit to fine grained, moderaiely weatherad, Bedding: medium begding (10 - 30em), feint, Sed Control: cross bedding, Sning upward sequencs, Contact: Basal contact erosive
- JRS——-Y

—BASE OF WEATHERING

—1201m $ANDSTONE, SILTSTOME, Interiaminated, B2dding: cm laminations, nomal, Sed Control: croes bedding, Contact Basal contact 3, 50% SANDSTONE, 40% SILTSTONE

[ — 11
.54m SANDSTONE, whiie, coarse grained, Bedding: meglum bedding (10 - 30cm), feint, Sed Confrol: cross beading, Contact: Basal contact erosive
—3.40m SANDSTONE, SILTSTONE, Interiaminated, Sedaing: cm [aminations, normal, Sed Conyol: cross Dedalng, Contact: Basal contact flat, 80% SANDSTONE, 20% SILTSTONE
——1.E7m SANDSTONE, SILTSTONE, Interiaminated, Bedding: cm aminations, marked, Sed Control: cross bedding, Contact Basal contact inclined, 70% SANDSTONE, 30% SILTSTONE

——7.59m SANDSTONE, SILTSTONE, 00% SANDSTONE gisuconkic, 10% SILTSTONE giauconic

0.59m SILTSTONE, SANDSTONE, Interiaminated, Bedding: mm laminations, nomal, Sed Conirod: cross bedding Contact: Basal contact Inclined, 80% SILTSTONE, 20% SANDSTONE
%, =0.21m SHALE, Diack, codly, weak, Contact: Basal contact flat
™1.47m No5 SEAM
1.53m SANDSTOME, white, coarse to medium grained, sirong, Badding: medium beding {10 - 30cm), feint, S0 Condoi: cross bedding, Contact: Basal contact Incined
42m No.5 LOWER SEAM
5.00m SANDSTOME, whiie, grit to coarse grained, strong, Bedding: medlum bedding (10 - 20em), faint, Sed Confrod: cross bedding, Contact: Basal contact flat

—3.07m SANDSTONE, SILTSTONE, Interiaminated, Bedding: mm Iaminations, feint, Sed Control: cross beddng, Contack Basal contact Inclined, #0% SANDSTOME, 10% SILTSTONE

—6.75m SANDSTONE, SILTSTONE, Interaminated, Bedding: ¢m laminalions, marked, Sed Control; cross bedding, Contact Basal contact inclined, 60% SANDSTONE, 40% SILTSTONE

[T 1]

—=6.15m SANDSTONE, SILTSTONE, 05% SANDSTONE, 5% SILTSTOME

—0.51m SILTSTONE, SANDSTONE, Interiaminated, Sedaing: mm laminations, marked, Sad Control: cross bedding, Contact: Basal contact Nlat, 70% SILTSTONE, 30% SANDSTONE
0.03m COAL; mixed, Contact: Basal contact Inclined, 80% COAL bright, 40% COAL lustrous

0.16m GRIT, white, glauconitic, moderate, Contact: Easal contact Incined

0.44m No.dA SEAM

e — ]

—1.68m Nod4 LOWER SEAM
——3.30m SANDSTONE, SILTSTONE, Interiaminatad, Bedding: cm laminations, marked, Sed Control: cross bedding, coarsening upward sequence, Contact: Easal contact flat, 70% SANDSTOME, 30% SILTSTONE

——3.68m SANDSTONE, SILTSTONE, coarsaning upward sequence, Coniact Basal contact gradational, 80% SANDSTONE, 20% SILTETONE
—1.21m SILTSTONE, SANDSTONE, 80% SILTSTONE, 20% SANDETONE

25



General Geology Log

Borehole: F0974

Daie Commencad: 200511115 Cate Completed: 20051116 Farm: KALABASFONTEIN 232 15
E a r| u Core Diam: TNW Mag District: BETHAL
Driled by: ZAAIMAN Company: TCSA
Logged by: F. MAZIBU Date Iogged: 200511118 ¥ :-5542377 Cape Datum, LOZ0
COAL X:2911314.69 Final Depth: 107.77
Collar Elevation: 1603.81 Topo Sheet: 2620BC
Sourca: SURVEYED Scale: 500
Printad: 2AHAT7A2
Elev. Depth{m) T and Description
[ —7—
R —6.22m NO RECOVERY - 1BD0
——BASE OF WEATHERING
—3.59m SANDSTONE, SILTSTONE, interiaminated, Bedding: cm laminations, marked, Sed Control: cross bedding. Contact: Basal contact inclined, 0% SANDSTONE, 40% SILTSTONE
—5.22m SANDSTONE. white, coarse to fine grained, Bedding: cm laminations, feint, Sed Conirol: cross bedding, fining upward sequence. Contact: Basal contact erosive
——1.51m SANDSTONE, SILTSTOME, interiaminated, moderate, Bedding: cm laminations, normal, Sed Control: cross bedding. Contact: Basal contact inclined, 70% SANDSTONE, 30% SILTSTONE
_mﬂo% ~0.92m MNo.4A SEAM
2 el
Teocad]
1580- - Foecs
B RCHC)
cran
X
——23.18m SMALL PEBBLE CONGLOMERATE. white, strong. Bedding: medium bedding (10 - 30cm) feint, Sed Control: cross bedding, Contact Basal contact erosive
—1.57m No.4 LOWER SEAM
560 -1}
——5.30m SANDSTONE. SILTSTONE. interfaminated. Bedding- cm laminations, nomal. Sed Control: cross bedding. coarsening upward sequence. Contact Basal contact flat, 70% SANDSTONE, 30% SILTSTONE
—4.11m SANDSTONE, SILTSTOMNE, 50% SANDSTONE, 40% SILTSTONE
——4.02m SANDSTONE, SILTSTOME, interfiaminated, 70% SANDSTONE, 30% SILTSTONE
——183m SHALE. SILTSTONE, 80% SHALE, 20% SILTSTONE
——~5.82m SANDSTONE, SILTSTONE, baked, Contact: Basal contact fiat, 50% SANDSTONE, 10% SILTSTONE
1540 [ ——LTT]
——7.13m SANDSTONE. white, medium to fine grained, baked, Bedding: cm laminations, feint, Sed Control: cross bedding
<13.52m D2 DOLERITE SILL
13.52m DOLERITE, grey, medium to fine crystalline
1520- - [ —. ]
——3.20m SANDSTONE, white, medium grained, baked, Bedding: cm laminations, feint, Sed Control: cross bedding. Contact: Basal contact flat
——2.30m SHALE, black, baked, Bedding: em laminations, feint, Sed Control: horizontal bedding, Contact Basal contact gradational
* ~~TOP OF DWYKA
"~4.31m TILLITE. reworked, Contact: Basal contact gradational
35— -TOP OF BASEMENT
——13.38m GRANITE, coarse crystalline, moderately weathered
[ —— 1]
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General Geology Log Borehole: F0976

Daile Commenced: 2005/1115 Datle Completed: Z005/11:21 Farm: KALABASFONTEIN 232 15

e a P u Core Dlam: TNW Mag District: BETHAL
Drilled Dy: ZAAIMAN Company: TCSA

Logged by: P MAZIEU Date logged: 2005/1 1121 ¥ -56087.35 Cape Datum, LOZ0
®:201115805 Final Depth- 125 65
Collar Elevation: 1647.14 Topo Sheet: 2628BC
Source: SURVEYED Scale:  1:500

‘Comments: S4L bumt Doiertte highly fractured Printed: 201307402

Thickness and Description

- 16400
—18.50m NO RECOVERY

- —BASE OF WEATHERING
“—2.83m SANDSTONE. SILTSTONE, 50% SANDSTONE glzuconific, 10% SILTSTONE glauconitic

D.84m SHALE, black, carbonaceous

\“\‘-D.ig'n SILTSTONE, SANDSTONE, interiaminated, Bedding: mm laminations, normal, Sed Control: cross bedding, Contact Basal contact inclined, 80% SILTSTONE, 20% SANDSTONE

2.28m SANDSTONE, white, coarse grained, Bedding: medium bedding (10 - 30cm), feint, Sed Control: cross bedding, Contact: Basal contact inciined - ---mm--- - 1620
“0.22m_No.5 LOWER SEAM
£.25m SANDSTONE, white, coarse to fine grained, Bedding: medium bedding {10 - 20cm). feint, S=d Control: cross bedding, coarsening upward sequence, Structure: faults, Contact: Basal contact erosive

——0.05m SANDSTONE, SILTSTOME, interiaminated, Bedding: cm laminations, marked, Sed Control: cross bedding. Contact: Basal contact inclined, 80% SANDSTONE, 40% SILTSTONE

—2.34m SANDSTONE, SILTSTOMNE, interiaminated, Bedding: cm laminations, normal. Sed Control: cross bedding, coarsening upward sequence, Contact Basal contact erosive, 80% SANDSTONE, 20% SILTSTONE

1.48m SANDSTONE. SILTSTOME. interiaminated, Bedding: cm laminations, marked, Sed Control: cross bedding Contact Basal contact inclined, 0% SANDSTONE, 40% SILTSTONE Tt 1600

)
05,0000

0.72m MNo.4A SEAM

—1681m SMALL PEBBLE CONGLOMERATE. white. weak. baked. Bedding: medium bedding (10 - 30cm). feint. Sed Control- cross bedding. fining upward sequence. Contact: Basal contact enosive

—0.29m No.4 UPPER SEAM

-meme- - 1580

1.11m SANDSTONE, SILTSTONE, intsriaminated, Bedding: mm laminations, normal, Sed Cenirol: cross bedding, Contact Basal coniact erosive, 50% SANDSTONE indursted, 10% SILTSTONE indursied
\0.14m_DS1 DOLERITE STRINGER

|

\'0.14m DOLERITE, light, green, fine crystalline. Contact: Basal contact erosive
\0.81m SANDSTONE, SILTSTONE, interiaminated, weak, Bedding: mm laminations, marked, Sed Control: cross bedding, Contact: Basal contact erosive, 50% SANDSTONE, 50% SILTSTONE
.B5m_No.4 LOWER SEAM
ful'0.18nl DS2 DOLERITE STRINGER
|||'0.12nl DS3 DOLERITE STRINGER
\0.91m SANDSTONE. SILTSTOMNE, interiaminated, baked, Bedding: mm Laminations. nomal. Sed Control- cross bedding, Contact: Basal contact fiat, 50% SANDSTONE, 50% SILTSTONE
\ ,'-0.18n| DS4 DOLERITE STRINGER

T

33 IF ISR R L a4 0]
R T T T R
FPOPSPSMIH ISR TSI PPN
R T TP TR
HI9999911990999909 999900

'f',f-man DOLERITE, light, green, fins crystalline, Contact: Basal contact flat
'j'.l'“ 44m SANDSTONE, SILTSTONE, intsrtsminated, baked, Bedding: mm Lsminations. nomal, Sed Control- cross bedding, Contact: Basal contact indined, 60% SANDSTONE, 40% SILTSTONE
\'23.52m D2 DOLERITE SILL

|
'23.52m DOLERITE, grey, medium to fine crystalline, Contact: Basal contact inclined

——4 85m SHALE. black, baked, slickensided. Contact: Basal contact gradational
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Date Commenced: 2008111108 Date Compieted 200811111 Farm: KALABASFONTEIN 23215
Core Diam: TNWING Casing ieft In hole: NIL Mag District: BETHAL
Drllad by: ZAAIMAN Company: TCSA
Logged by: M. MATHIVHA Dat= logged: 200811/12 ¥ - BT167 21

COAL ‘Sampied Dy: M. MATHIVHA Date sampiea: 2008111112 X :2014800.12

Laboratory: SABS Collar Elevation: 1619 83

Source: SURVEYED
Comments: K0g

General Geology Log Borehole: F1162

Capa Datum, LO29
Final Depth: 142.12
Topo Sheet: 2620BC
Seale:  1:500
Printed: 20180702

Elev. Depth{m) Thickness and Description

——12.67m NO RECOVERY

@
syl g g

é— —BASE OF WEATHERING
“~.248m SANDSTONE, SILTSTONE. moderate, Bedding: cm laminations, nermal, Sad Control: cross badding, Contact: Basal contact inclined, 70% SANDSTONE, 30% SILTSTONE
0.56m No.4A SEAM

: ——20.86m SANDSTONE. white. coarse grained, Badding: cm laminations, feint. Sed Control: cross bedding, Contact Basal contact flat

——6.84m SANDSTONE, SILTSTONE. interlaminated, Inciusions: wisps, Bedding: em laminations, feint, Sed Control: cross bedding. Contact Basal contact flat, 70% SANDSTONE, 30% SILTSTONE

——6.78m SANDSTONE. grey, fine grained, bisturbated, micaceous, Bedding: mm laminations, feint, S=d Control: cross bedding, Contact: Basal contact gradational
——1.84m SILTSTONE, SANDSTONE. Contact: Basal contact flat, 35% SILTSTONE, 5% SANDSTONE

——4.30m SANDSTONE, SILTSTONE. interlaminated, Inciusions: wisps, Bedding: em laminations. normal, Sed Control: cross bedding. Contact: Basal contact inclined, 60% SANDSTONE, 40% SILTSTONE

——11.51m SANDSTONE. white. coarse to fine grained, bioturbated, Inclusions: wisps, baked, Bedding™ em laminations, feint, Sed Control cross bedding. Contact: Basal contact fiat

TOP OF DWYKA
s TILLITE. reworked, bumt, Contact: Basal contact flat

13.19m D2 DOLERITE SILL
13.18m DOLERITE. grey. medium crystalline, Contact: Basal contact fiat

TOP OF BASEMENT
0.43m TILLITE, grey, reworked, Contact Basal contact fiat
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General Geology Log

Borehole: F1164
Date Commenced: 2008111113 Date Completed 200811114 Farm: KALABASFONTEIN 23215
Core Diam: TNWING Casing leftIn hole: NIL Mag District: BETHAL
Drilizd by: ZAAIMAN Company: TCSA
Logaed by: M. MATHIVHA Date logged: 20081 117 ¥ - 5681842 Cape Datum, LO29
COAL ‘Sampiea by: M. MATHIVHA Date sampiee 20081117 % :2014628.01 Final Depth: 108.05
Laboratory: SASS Collar Elevation: 1812.74 Topo Sheet: 26296C
Source: SURVEYED Scale 15500
Comments: K13 Printed: 20180702
| B2 Depth{m) Thickness and Description
o —7—
: ——9.35m NO RECOVERY
1 _‘4——BASE OF WEATHERING
6.83m SANDSTONE, SILTSTONE, interlaminated, bicturbated, Inclusions: wisps, Bedding: mm laminations, normal, Sed Cantrol: cross bedding, fining upward sequence, Contact: Basal contact flat, 509 -------------- 1600
SANDSTONE bioturbated, 50% SILTSTONE bioturbated
5.89m SANDSTONE, SILTSTONE. interiaminated. bicturbated. Inclusions: wisps. Bedding: om laminations, feint. Sed Control: cross bedding. Contact: Basal cantact fist, 70% SANDSTONE bisturbated, 30%
SILTSTONE bioturbated
—————————————— 1580
——23.55m SANDSTONE, whits, coarse grained, gritty, Inclusions: wisps, strong, Bedding: em laminations, feint, Sed Control: cross bedding, Contact Basal contact inclined
581m SANDSTONE, SILTSTONE, interlaminated, bicturbated, Inclusions: wisps, strong, Bedding: cm laminations, feint, Sed Control: cross bedding, fining upward sequence, Contact: Basal contact flat, 50%
SANDSTONE bioturbated, 20% SILTSTONE bioturbated 1560
——6.28m SANDSTONE, greyish, black, fine grained, Contact: Basal contact flat
——1.82m SILTSTONE, black, shaly, Contact: Basal contact fiat
5.80m SILTSTONE, SANDSTONE. interiaminated, bicturbated, Inclusions: wisps, Bedding: mm laminations, feint, Sed Control: cross bedding, Contacr Basal contact flat, 60% SILTSTONE bioturbated, 40%
SANDSTONE bioturbated
——8.78m SANDSTONE. whits, medium grained, baked. Contact: Basal contact inclined 1540
3.95m D2 DOLERITE SILL
Y 13.85m DOLERITE, grey, fine crystalline, Contact: Basal contact flat
OP OF DWYKA
1520 T~228m TILLITE reworked, Contset Basal contaetflat 1520
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Date Commenced: 200571114
Core Diam: TNWING

General Geology Log
Date Completed: 200811/
Casing e In hole: NIL

Farm: KALABASFONTEIN 23215

Borehole: F1165

Mag District: BETHAL

BxXXaro

Driliad by: ZAAMAN Company: TCS
Logged by: M. MATHIVHA Date logged: 2008/ 117 Y - 5681412 Cape Datum, LO29
COAL SampIE by: M. MATHIVHA Date sampa 200811/ X:2014210.28 Final Depth: 81.00
Lanoratary: SABS Collar Elevation: 160561 Topo Sheet: 26205C
Source: SURVEYED Scale:  1:500
Comments: ka7 pntes: ap1aTT2

JElev. Depth{m) Thickness and Description

o
——8.50m NO RECOVERY
1600-5 ] L 160
1 BASE OF WEATHERING
0.53m SANDSTONE, grey, fine grained, bicturbated, Inclusions: wisps, strong, Contact: Basal contact flat
“0.30m_No.4A SEAM
77m SANDSTONE, SILTSTONE, interlaminated, bioturbated, strong, Bedding: cm laminations, feint, Sed Contral: cross bedding, Contact: Basal contact flat, 80% SANDSTONE bioturbated, 20% SILTSTONE
bioturbated
—20.77m SANDSTONE. white. coarse grained, Inclusions: wisps. strong. Bedding: om laminations. feint, Sed Confrol: cross bedding, Contact Basal contact fiat
1580-FE—fns L 158!
5.76m SANDSTONE, SILTSTONE. interlaminated. micaceous. carbonaceous, strang, Bedding: om laminations, feint. Sed Contro: cross bedding. Contact: Basal contact gradational, 70% SANDS TONE micacsous
carbonaceous, 30% SILTSTONE micaceous carbonacsous
——2.89m SILTSTONE, SANDSTONE. interlaminated, bioturbated, Inclusions: wisps, Bedding: mm laminations, feint, Sed Controk: cross bedding, coarsening upward sequence, Contact: Basal contact flat, 50%
SILTSTONE bioturbated, 40% SANDSTONE bisturbated
~—2.80m SANDSTONE, black, fine grained, bioturbated, Badding: mm laminations, feint, Sed Control: eross badding, Contact: Basal contact flat
——1.84m SILTSTONE, SANDSTONE. Contacr Basal contact fiat, 5% SILTSTONE shaly, 5% SANDSTONE shaly
L e = e — 156
—7.00m SANDSTONE, SILTSTONE, interlaminated, micsceous, cambonacsous, Bedding: cm laminations, normal, Sed Control: cross bedding, Contact: Basal contact gradational, 80% SANDSTONE micaceous
carbonaceous, 20% SILTSTONE micaceous carbonacsous
——10.17m SANDSTONE, white, fine grained, micaceous, Inclusions: wisps, strong, Bedding: om laminations, feint, Sed Controk: cross bedding, Contact: Basal contact flat
—2.43m No.? | OWER SEAM
0.02m SILTSTOME, black, weak Contact Basaleontactfist 1544

\TOP OF BASEMENT

—12.84m DIABASE. greenish. white

——284m DIABASE, grey, coarse crystaliine
~~End of hole
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General Geology Log Borehole: F1167

Dtz Commenced: TOETIE Date Completeat 20081112 Farm: KALABASFONTEIN 232 15
Core Dlam: THIAMG ‘Casing ieft In hole: NIL. ME District: BETHAL

E a r‘ u Drilied byz ZAAIMAN Company: TCEA
Loggs by M. MATHIHA Diste ingoedt: 200201120 ¥ -5T732.74 Cape Dium, LO23

CoAL ‘Sampied by: L MATHIVHA Diate sampiec: 20081 /20 X 231415556 Final Daptn: 8408
Labostory: SABE Collar Bbevaion: 1605.43 Topo Sheet: 26298C

Source: SURVEYED Scale:  1:500
‘Comments: K90 Printed: 20180702
Elev. Depthim) Thickness and Description
A _—s.57m NO RECOVERY e B0

- —EBASE OF WEATHERING

15.52m SANDSTONE, white, coarse grained, B2dding: cm |aminations, feint, Sed Control: cross bedding. Contact Basal contast Inclined

—t
[°%°- " —1.90m No.4 LOWER SEAM
“~pzm SANDSTOME, SILTSTONE, Intariaminated, Inclusions: wisps, Bedding: mm laminations, nomal, Sed Conirol: horzomtal bedding, Contact Basal contact flat, 80% SANDSTOME, 40% SILTSTONE
—-527m SANDSTOME, SILTSTONE, Interiaminated, micacaous, Bedding: mm laminations, Teint, Sed Contnol: cross Dedding, Contact Basal comact Nat, 60% SANDSTONE micacaous, #0% SILTSTONE micacecus

——5.65m SANDSTOME, grayish, DIack, ine grained, biotwrbated, Inclisions: wisps, Contact Basal contact flal

—1.51m SILTSTONE, biack, shaly, Contact Basal contact flat

—3.53m SANDSTOMNE, SILTSTOMNE, Interiaminatad, bloburbated. micaceous, Inclusions: wisps, Bedding: mm laminations, normal, Sad Controi: horzontal bedding, Contact Basal contact gradational, &0%
SANDSTONE Dioturbafed micaceous, 40% SILTSTONE Dioinbaled MicSceous

JERS———T-T
——11.40m SANDSTONE, white, fins grained, baked, Contact Basal contact nat
2Tm D2 DOLERITE SILL
13.27m DOLERITE, grey, fine crystaline, Contact Basal contact lat 1540

—TOFP OF DWYKA
~=-3.15m TILUTE, reworked, bumt
~-TOP OF BASEMENT

—12.17m DIABASE, greenish, white, highly weatherag

—End of hole
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General Geology Log

Borehole: F1267

Date Commenced: 2009017 Date Compieted 20030318 Farm: KALABASFONTEIN 232 1S
Cars Dilam: THNW Caging ieft m hoe: .0M Mag District: BETHAL
E a F u Crlied by ZAAIMAN Company: TCSA
Loggad by T . NGOSEN Date ingged 20030513 ¥ 5534308 Cape Datum, L023
CoAL ‘Sampied by: TF. NGOEENI Date sampie: 20050313 X: 291224858 Finai Deptn: 134.35
Laboratory: 563 Collar Bievation: 1627.31 Topo Sheet: 26296C
Source: SURVEYED Seale: 13500

Commeants: WAS KALDT Prinbed: 201 BT

Elev. Depthim) Thickness and Description

—5.31m S0IL

—BASE OF SOFTS
S ———— 1520]

——7.12m SILTSTONE, SANDSTONE. Int2naminatad, weamensd, Contact: Easal contact shamp, 90% SIL TSTONE iaminafad micacaous, £0% SANDSTONE pyrie noduies giauconioc

—BASE OF WEATHERING

T~1mm SILTSTONE, $ANDSTONE, Interiaminateg, weamered, Contact: Basal contact sharp, 40% SiL TSTONE iaminared micacaous, £0% SANDSTONE pyTie noduies giauconitc
0.98m No.5 SEAM

\\3.|an SANDSTOME, white, coarse grainad, pyrite nodules, faidspathic, Incluslons: occassional sitstons Iaminations, Contact Basal contact shap

-<9.91rn D1 DOLERITE SILL
2.51m DOLERITE, light, grey, fine erystalline, quarizive, Struciure: slkkensides, Contact Basal contact sharp

—254m SANDSTOME, whiie, coarse grained, pyrite nodules, carbonaceous, baked, Contact: Basal coniact shap

YS.UZm D51 DOLERITE STRINGER
3.02m DOLERITE, light, grey, fine crystaline, quartzitic, sandy, Streciure: brecoia, Contact: Basal contact sharp
“~~3£8m SILTSTONE, SANDSTONE, Interiaminated, Contact Basal contact gradational, 50% SIL TSTONE ieminated micaceous, 20% SANDSTONE pyrie nodules micaceous

—5.44m SANDSTOME, whitisn, fine to coarse grained, feidspathic, pyrite nodules, Inciuslans: wisps, occassional sltstons laminations, Sed Conirol: fining upward sequence, Contact: Basal contact sharp

—1.65m SILTSTOME, SANDSTOME, Intenaminated, Contact Basal contact sharp, 70% SILTETONE laminated micaceous, 30% SANDETONE pyite noguwes mICICeows

0.97Tm NodASEAM 1580
0.68m SANDSTOME, whitish, medium grained, pyrite nodules, caroonaceous, Contact: Basal contact sharp
0.11m COAL; mixed, bight, oul, Inclusions: pyrte, 80% COAL; bright bright duil, 269 COAL; dul bright dull

J ——18.33m SANDSTONE, white, gritty, feidspathic, Inciusions: coal siringer, S2d Confrol: micaceots bedding planss, Contzet Basal contact sharp

—0.44m No.4 UPPER SEAM
P —————— 15600

0.76m SILTSTONE, SANDSTONE, Inteniaminateg, Contact Basal contact sharp, 060% SILTSTONE laminated micaceous, 40% SANDSTONE pyimte nodues fowand base
0.52m SANDSTOME, whits, Tne 10 coarse grained, Teidspatnic, pyrite noduies, baked, Sad Corfrot coarsening upwand sequencs, Contact Basal contact sharp
1.95m MNo.d4 LOWER SEAM

—17.07m SILTSTOME. SANDSTONE, interiaminated, Contact: Basal contact sharp, 0% SILTSTONE blofwbated micacecus, 20% SANDSTONE pyriie nodwes mcaceous

1540

——&.50m SANDSTOME, whits, ine o coarse grained, feidspathic, pyrite noduies, baked, Sad Corfrol: coarsening upward sequence, Contact Basal contact sharp

13.77m D2 DOLERITE SILL
13.77m DOLERITE, graenish, Ight, grey, coarse crystalline, quarizitie, mixed, Contact Basal contact sham
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BXXaro

Duate Commenced: J00STS/0

Core Diar: TNW

General Geology Log
Date Compietedt 20051001
‘Casing ieftin hoe: 0.0M

Borehole: F1271

Fam: KALABASFONTEIN 23215
Mag Distict BETHAL

Drliex by: ZAAIMAN Company: TGSA
Logged by- T.F. NGOSEN; Deate iogged: 2090ST2 ¥ -EE301.43 Cape Datwm, LOZ3
CoAL Diste sampied: 008002 ¥ :2014679.45 Final Depth: 105.70
Collar Blavation: 1616.42 Topo Sheet: 252080
Sounce: SURVEYED Scale: 1500
Comments: WAS KAL11 Printed: JMEI7/2
Elev. Depthim) Thickness and Description

—10.55m SOIL

—BASE OF SOFTS
o 1.45m SANDSTOMNE, yallowish, brown, coarse grained, micaceous, Incluslons: occassional slistone laminalions, moderately weathered, Bedding: massive, Contact: Basal coract sharp
\BAS E OF WEATHERING

B00---- - "~ \0.50m SILTSTOME, SANDSTOMNE, Interiaminatad, Contact Basal contact sharp, 70% SILTSTONE pyiite nodwles MIcaceous, 30% SANDS TONE feldspathic giauconiic L |
an —13.51m SILTSTOME, SANDSTONE, Interiaminated, 70% SILTSTONE pyrite nodufes micaceous, 30% SANDSTONE feldspathic glaucontic
S[ T=—21.34m SANDSTOME, whitish, gritty, pyrite nodulies, Inciuskons: oceasslonal sitstons [aminations i e |
—1.89m No.d4 LOWER SEAM
= -
—8.25m SANDSTOME, whitisn, medium grained, feldspathic, pyrite noduies, Inclusions: occassional sitsione laminations, Contact Basal comact shap
B e L1 |
——1237m SILTSTOME, SANDSTONE, Imerbadded, Contact Basal contact shamp, 80% SILTSTONE blofurbated micaceous, 20% SANDSTONE pyife noduies micaceous
——4.72m SANDSTONE, whitish, light, grey, fne to medium grained, faigspathic, pyrnte noduies, INclusions: occassional sHstone iaminations, bakad, Sed Control: coansening Lward sequence, Contact: Basal contact
sharp
- —--—mm- - 1540
20—
-] 17.70m_D2 DOLERITE SILL
] Om DOLERITE, greenish, light, grey, fine to coarse crystalline, feldspathic, chilied contacts, Incluslons: calclie on dieats, Contact: Basal contact sharp
7 Am SILTSTONE, light, grey, laminated, micaceous, baked, Contact: Basal contact sharp
520 B e 1 |

\0.97m No.1 SEAM
\ TOP OF BASEMENT

42m SANDSTOME. dark, grey, medium grained, fakdspathie, micaceous, INGUSIons: gnt, oocassional sifstone laminatons, Contact Basal contact sharp
.55m DIABASE, greenish, coarsely crystaline, Beoding: masslve, Stucture: slickensides

—End of hole
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General Geolagy Log Borehole: F1273

Date Commenced: Z00510/01 Date Compistet 20051003 Famn: KALABASFONTEIM 232 15
Coore Diarm: TNW ‘Casing ieft im hoie: 0.0M Mag Disirict: BETHAL
E a r u Dwtlied by: ZAAIMAN Company: TCSA
Duate logged: 200911005 ¥ :-56721.56 Cq)E Datum, LO29
coaL Diate zampied: 30081208 1291355254 Final Depth: 105.14
Collar Elavation: 164511 Topo Shest 25298C
Souree: SURVEYED Seale: 1500
Comments: WAS KALDY Printed: 201807002
Elev. Depthim) Thi and Description
o
—&.25m S0IL
16405 [ [T
— BASE OF SOFTS
SBAS E OF WEATHERING
0.12m SANDSTONE, SILTSTONE, Intsnaminatad, glauconiiic, toward base, Contsct: Basal contact sharp, 80% SANDSTONE pyrite noduies foward base, 20% SILTSTONE Bminated micaceous
\, 4.03m SANDSTONE, SILTSTONE, Intanaminatad, qlauconitic, toward base, Contaet: Basal contact shar, 80% SANDSTONE pyrite noduies towsrd base, 20% SILTSTONE Eminated micaceous
“1.71m No.5 SEAM
——16.53m SANDSTONE, white, medum o coarse grained, feidspathic, pytite nodules, Inclusions: occasslonal sitstona laminations, siistone, Bagding: laminated, Sed Control coarsaning upward sequence, Contact
Basa contact shap
[T
——11.58m SILTSTONE, SANDSTONE, Interiaminated, Contact: Basal contact snamp, 70% SILTSTONE faminated micaceous, 30% SANDSTONE giausonitic pyris nodules
T|3.:\2m SANDSTONE, whitish, coarse graine, feldspathic, glauconitic, Besding: massive, Contact Basal contact sha
0.39m No 4A2 SEAM 150

D.E4m SANDSTOME. whitish, fine grained, pyrite nodules, micaceous, Inciusions: oocassional sifistone laminations, Contact: Basal contact sharp
0.42m No 4A1 SEAM

——2213m SANDSTONE, white, gritty. feidspathic, Incusions: mka, aceassional right stringars

—1.85m No.4 LOWER SEAM

——5.00m SANDSTOME, whitish, medium grained, pyrits nodules, micaceous, Inclusions: occassional sitsione laminations, Contact Basal contact gradabional

15.92m SILTSTOME. SANDSTONE, Imeraminated, Contzot: Easal contact shamp, 20% SILTSTONE blofrbated mitacacus, 20% SANDSTONE pyrite nodwes micaceous

——&.09m SANDSTOME, white, medium grained, pyrite nodules, carbonacaous, Inclusions: occassional shistone [aminations, Contact Basal contact shap

Om COAL: dull, caioitic, burmt
33m D2 DOLERITE SILL
1.23m DOLERITE, light, grey. finaty crystalline, Inclusions: calcitz on cleats, Contact Basal contact sharp
1.06m SANDSTOME, SILTSTONE, Intznaminatad, Contact Basal contact sharp, £0% SANDSTONE pyrfe nogules, 10% SILTSTONE bioturbaied mCaceols
1.78m No2 LOWER SEAM
1.08m SANDSTONE. light, grey, coarse grained, pyrite nodulss, banded, inclusions: sitstons, grt, Contact: Bacal contact sharp
TOP OF DWYKA
4.50m DIABASE, greenish, ight, gray, coarsely orystaline, baked, Beading: massive
End of hole

(RS 1

—m oo —- 1549
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General Geology Log Borehole: F1274

Date Commenced: 200810702 Date Completes: 20051008 Fam: KALABASFONTEIN 232 1S
Gore Dl THW Gasing ieft i hoie: 0,04 Mag District: BETHAL
E a F u Ol oy ZAAMAN Company: TCSA
Logged by: T2, NGOZEN Date logged: 20031005 ¥ :-55663.96
coaL ‘Sampied by: T, NGOEENI Date sampiad: 200811005 X ;291152634
Laboratory: G5 Coilar Blevation: 1614.53

Source: SURVEYED
Comments: WAS KALDS

Cape Datum, LO23
Final Deptn: 112.50
Topo Sheet: 26298C
Scale:  1:500
Prinked: 201840702

| EE3

Diepthim) Thickness and Description

—4.54m S0IL
—RBASE OF SOFTS
——5.33m SANDSTOME, whitlsh, coarse grainad, feldspathic, pyrie nodules, Incusions: occassional slitstone laminations, weathersg, Contact Basal contact sham

—BASE OF WEATHERING
"---2.55m SANDSTOME, whitish, coarse grainad, feldspathic, pyme nodules, Incusions: cocassional sitstone laminations, Contact: Basal contact shar:

"

—7.78m SILTSTONE, SANDSTONE, Intenaminated, Contact Basal contact sharp, 60% SILTSTONE laminaied Micaceous, 20% SANDS TOME pyrile Nagdues MICICeous

——5.17m SANDSTOME, white, fing o coarse grained, feidspathic, pyrite noduies, Inclusions: wisps, occassional slisione laminations, Sed Control: ining upward seguenca, Contact Basal contact sham

\\—D.Eﬁm SILTSTONE, SANDSTONE, Interiaminateg, glauconiiic, grtly, Contact Basal contact shamp, 80% SILTSTONE laminalfed MICSCcE0LSE, 20% SANDSTONE pynie nocuiss micaraous

_73m _No.4A SEAM
1.01m SANDSTOME, SILTSTONE, Intenaminated, Contact Basal contact sharp, 70% SANDSTONE cambonaceous wisps, 30% SILTSTONE micaceous Bminatied

——17.74m SANDSTONE, white, gritty, feidspathic, Inciusions: occassional siitstone laminations, Contact: Basal contact sharp

—0.96m No 4 UPFER SEAM
—£5.10m SANDSTOME, white, gnay

—1.81m No 4 LOWER SEAM

—14.14m FILTSTOME, SANDSTONE, Imeriaminated, Contact: Basal contact shamp, 80% SILTSTONE blowbaied micaceous, 20% SANDSTONE pyiie nodwes MIcaceous

—221m SHALE, carbonaceous
—0.53m SHALE, caroonaceous
D.02m SANDSTONE
0.12m SHALE, carhonacaous
D.01m SANDSTONE
1'0.08m No 2 LEADER SEAM
\'l:'nzsm SHALE, carmonaczous
\0.27m SHALE, carmonaceous
111.05m SANDSTONE. SILTSTONE, Interbadded, baked, Contact: Basal contact sham, 50% SILTSTONE iaminated micacacus, 50% SILTSTONE iaminaled misacacus

9.97m D2 DOLERITE SILL
9.87Tm DOLERITE, light, grey, finsly crystalline, chilled contacts, inclusions: calche on cleats, Contact Basal comact imegular

2.69m SANDSTOME, white, medium grained, feigspathic, pyrte nodules, Contact Basal contact gradatonal
~TOP OF DWYKA

—T7.57m TILUTE, interbedaed, dull, codly, Incuskons: grit, Contact: Basal contact sharp, 70% SANDSTONE pyrite noduies coaly, 30% SIL TSTONE Rminated micacsous

—TOF OF BASEMENT

—9.20m DIABASE, greenish, light, grey, coarsely crystaling, Beoding: massive

d of hole

- 1600
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BxXXaro

COAL

Date Gommenced: 2010010

General Geology Log
Date Compieted: 20100510
Casing left in hole: 0.0m

Borehole: F1301

Farm: KALABASFONTEIN 232 15

Mag Disirict: BETHAL

Cons: Diam: TN
Drilied by: ZAAIMAN Company: TCEA
Loged by M. MATHAHA Date logged: 20100515 ¥ 15823107 Cape Datum, LO29
Date sampiest: 20100315 X:@neara Finai Depth: 164.23
Labortory: 563 Collar Elevation: 1650.11
Sown SURVEYED Seale: 12500

‘Comments: KEO1D Prinked; 2018°07/02

Elev. Depthim]

Thickness and Description

1660-5.

[

Al

Ti3 7437

IRERRERER:

——12.22m SO0IL, Drown

—TBASE OF SOFTS
“BASE OF WEATHERING

[ —LE ]

——21.06m SANDSTONE. SILTSTOME, Imeriaminated, carbanaceos, wisps, Incluslons: mica, Baoding: om cross-tedding, noimal, Sed Control: horzontal beading, Contact: Basal contact #at, 50% SANDSTONE
carbonacecus wWisps, S0% SILTSTONE carbanaceous wisps

£.54m SAMDSTOME, greenish, white, fine grained, glauconitic, Bagding: mm to em laminations, S2int, Sed Control: horzontal besdng, Contact Basal contact flat

——DESm SILTSTOME, black, shay
~1.03m No.5 SEAM

——14.36m SANDSTONE, whit, fine to medium grained, micaceous, giaucontiic, Bagding: mm cross-bedding, faint, Contact: Basal contact flat

—3.77m SANDETOME, 3ILTSTOME, Interiaminated, micaceous, carbonaczous, Badding: om cross-bedding, feind, Contact Basal contact fat, 30% SANDISTONE micacecus carbonacecus, 20% SILTSTONE
MICECR0US CArDBONICEOLS

——4.10m SILTSTOME, SANDSTONE, Interfaminatag, carbonaceous, wisps, Inciusions: gnt, Bedding: mm % cm laminations, normal, Sed Controi- horzontal bedding, Contact Sasal contact al, 50% SILTSTONE
CArbonEcacus Wisps, 40% SANDETONE Carbonaceous wisps

——7.16m SANDSTOME, SILTSTONE, Interiaminated, carbonaceous, wisps, Bedding: mm 0 cm laminations, feint, Sed Controi: horzontal bedaing, Contact: Basal contact flat, 00% SANDSTONE carbonaceous wisps,
10% SILTSTONE carDonaceous wisps
0.23m No.4A SEAM

T=—2.28m SILTSTOME, micaceous, Contact: Basal contact flat

—11.35m SILTSTONE, SANDSTOME, Imenaminated, micaceouws, 0% SILTSTONE micaceows, 10% SANDSTONE micaceos

- 1620]]

e 1600}

1
——20.3%m SANDSTONE, white, grit to coarse gralnad, micaceous, Badding: cm cross-badding, feind, Contact Basal contact flat
—1.77m No.4 LOWER SEAM
——E.03m SANDSTOME, SILTSTONE, Interfiaminatag, micacaous, Seading: cm to dm laminations, normal, S2d Control: hornzonial beading. Contact Basal comtact al, 70% SANDSTONE micaceous, 30% SILTSTONE
micaceous
—— oo - - 1560
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General Geology Log Borehole: F1305

Date Commenced: 20101001 Date Completedt 2010V Fam: KALABASFONTEIN 23215
Core Diam: THNW Casing l=ft In hoie: 0.0m Mag District: BETHAL
E a r u Drtlied by ZAAIMAN Company: TCSA
Logged by: M. MATHIHA Duate logged: 20901005 ¥ :-59197 .45 CqDE Datum, LO29
coaL Date sampiect 20101008 X 221204651 Final Deptn: 170.33
Labortony: 505 Codlar Elevation: 1655.35
Source: SURVEYED Seale: 1:500
‘Comments: KBOOS Printed: 201807402
JElev. Depthim) Thickness and Description

o —

—G.B1m S0IL, yeliowish, brown

.
=== —BASE OF SOFTS JESRPRS—— [T

—T.17m SANDSTOME, orangy, brown, medium grained, micaceous, massive, weatherad In panis, Contact: Basal contact fat

—EASE OF WEATHERING

——11.35m SANDSTONE, orangy, brown, madium grained, micacsous, massiva, Contact Sasal contact flat

e T

15.03m SANDSTONE, SILTSTOME, Imeriaminated, micaceous, carbonaceous, Incusions: sidente, Sedding: cm 1o dm [aminations, normal, Sed Control: honzonial bedding Condact Basal contact fat, 7o%
SANDSTONE micacecus caronaceous, 30% SILTSTONE MIC3ceous Carbonacsous

——10.35m SANDSTONE. SILTSTOME, Interiaminaied, Micaceous, carbonaceous, INcuslons. giauconite, Contact: Basal contact flat, 80% SANDSTOME mic3cecus carnonaceals, 10% SILTSTONE micacedls
Carbonaceous

——1.28m SILTSTONE, biack, glauconitic, Inciuslons: sandsione ienses of bands.
1.40m Mo.5 SEAM

13.35m SANDSTONE, SILTSTOME, Imeriaminated, micaceous, carbonaceows, Beddng: om cross-Dedading, nommal, S2d Control: horzontal bedding, Contact Basal contact Nat 50% SANDSTONE micaceous
carbonaceous, 20% SILTSTONE MICCe0us Carbonaceaus

El
Lo

——7.69m SANDSTOME, SILTSTONE, Interiaminatag, micaceous, gritly, Inclusions: wisps, sldente, Bedding: cm 1o dm laminations, normal, Sed Conrol: horizontal beading Condact: Basal contact fat, 50%
SANDSTONE micacecus gy, 509% SILTSTONE mICSCeous grity

—5.52m SANDSTOME, white, coarse gralned, gritty, massive, Inclusions: coal bands, Contact: Basal contact imegular

[ ——— L

—Z0.55m SANDSTONE, white, coarse grained, gritty. camonaceous, Beddng: massive, Contact Basal contact Nt

e oo 1560

—2.6Tm Mod LOWER SEAM

——2.45m SANDSTOME, SILTSTONE, Interaminateg, sidedtic, camonacepys, E2dding: cm to om |aminations, normal, Sad Control: honzontal begding. Contact Basal contact Nal, 70% SANDSTONE sideic
carbonacecus, 30% SILTSTONE sigerilc Carbonaceous

T--2E7m SANDSTOME, SILTSTONE, Intenaminated, micacaous, carbonaszous, Badding: mm to om [aminations, feint, Sad Contol: honzontal bedding Contact: Basal contact flat, 00% SANDETONE micaceous

\carmr.acewa. 10% SILTSTONE MICSC20US Carbonacedus
1.52m SANDSTONE, piack, ine grained, micaceous, sity, Contact: Basal contact fat

~——4£4m SANDSTONE, SILTSTONE, Interiaminated, micaceous, Sedding: cm to dm [aminations, fint, Sed Controi: horizontal beading, Contact Basal contact Nlat, 50% SANDSTOME micaceous, 20% SILTSTONE
MiGACE0uS
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General Geology Log Borehole: F1307

Date Commenced: 20101007 Date Compietedt 20011 Farm: KALABASFONTEIN 232 15
Caore Diam: TNW ‘Casing left in hobe: 0.0m ME District: BETHAL
E a F u Drtlied by: ZAAIMAN Company: TCSA
Logged by- M. MATHIHA & P_ DIKGWATLHE Duale logged: 20901012 ¥ -58591.72 Cq)E Datum, LO2
coaL Date sampies: WIDADZ 12911440 57 Final Dapth: 173.38
Laborstory: 565 Collar Blavation: 1667.27
Sowrce SURNEYED Seae: 15500
‘Comments: Moved b a new Printed: ZO01807/02
Elev. Depthim) Thickness and Description
o
o
pel — 1260m BOILMEOSN BIOWN |
10 :““
"4

1840

T

ASE OF SOFTS
™ 1.20m SANDSTOME, Drownish, white, coarse grained, highly weathered, Contact: Basal contact flat
~—-5.00m SILTSTONE, gray, fine grained, slighily weathered, Contact: Basal contact fiat

—6.08m SANDSTOME. white, coarse grained, Bedding: ¢m to dm laminations, nomal, Sed Control: hortzontal laminge, Contact: Basal contact fat

-\—\BAE E OF WEATHERING
0.2o0m OME, whiig, coarse grained, Beddng: om 1o dm laminations, nomal, Sed Confrol: hortzontal laminge, Contactk Basal con@et?fat e 1649

——11.53m SANDSTONE. SILTSTONE, Imeraminaied, Baading: om to dm laminations, nomal, Sed Control honzontal laminas, Contact: Basal contact 13t, f0% SANDSTONE, 109% SILTSTONE

—2.55m SILTSTOME, SANDSTONE, Interiaminated, sidefitic, Inclusions. pyrie, Sedalng: mm to ¢m laminations, normal, Sed Control: hozontal laminge, Contack Basal conftact al, §0% SILTSTONE sideric, 20%
SANDSTONE sidetic
"-.2.55m SAMDSTOME, SILTSTONE, Intertaminat=d, Inciusions: pyrte, Beadng: om to dm |aminatiors, nommal, Sed Cotrol hortzontal laminae, Contact: Basal contact fat, 70% SANDSTONE, 35% SILTSTONE

—9.B9m SANDSTOME. white, medium grained, bioturbatag, Inciusions: pyiite, Beoding: om to om [aminations, feint, Sed Confrol: horzontal bedding, Contact Basal contactmat El> |

—1.34m SILTSTOME, greyish, black, fine grained, Bedding: mm %o cm laminaticns, normal, Sad Control: horizontal bedding, Contact: Basal contact flat
~1.26m No.5 SEAM

\\\ 161m SANDSTONE, SILTSTONE, interiaminatad, Sedding: cm i dm laminafons, nomal, Sed Control: horizontal bedding, Contact: Basal contact #at, (0% SANDETONE, 10% SILTSTONE
0.05m COAL

—15.23m SANDSTONE. SILTSTONE, imenaminaied, Beading: cm to dm laminations, feint, Sed Control: horzontal bedding. Contact: Basal contact flat, H0% SANDSTONE, 10% SILTSTONE

- 1600

——7.£2m SILTSTOME, SANDSTONE, Interiaminated, Sedding: mm to cm laminations, normal, Sed Control: horzontal bedding, Contact: Basal contact flat, 80% SILTSTONE, 20% SANDSTONE

——4.33m SANDSTOME, SILTSTONE, Interiaminatag, Seding: cm 1 dm [aminatons, feint, Sad Contol: horzontal badding. Contact Basal contact flal, 05% SANDSTONE, 5% SLLTETONE

—3.42m SANDSTOME, SILTSTONE, Interiaminated, glauconiic, Bedding: cm o dm laminations, nomal, Sed Controd: horzZontal pedaing, Contact: Basal contact Nat, 60% SAND STONE gisuconiic, 40% SILTSTONE
glavcontic

\“0.32m No.4A SEAM
0.20m SANDSTOME, white, medium grained, Badding: cm to om laminations, faint, Sed Controlk horzontal beddng, Contact Basal contact flat

—18.76m SANDSTONE, white, coarse grained, micac=ous, gntty, Inclusions: pyrite, Bedding: cm to dm laminations, feint, Sed Conbroi: horzontal bedding, Contact Basal contact Nat

—0.24m No.4 UPPER SEAM 15eq

. 1.33m SANDSTONE, SILTSTONE, Inteiaminatad, Inciusions: pyrite, Bedding: cm to dm Iaminations, feint, Sed Control: horizontal bedading, Contact Basal contact fat, 70% SANDSTONE, 30% SILTSTONE
“2.34m No.d4 LOWER SEAM
2.24m SILTSTOME, SANDSTONE, Intertaminated, Inciusions: pyrite, Bedding: mm 1o ¢m laminations, normal, Sad Control: horizontal bedding, Contact: Basal contact lal, 50% SILTSTONE, 20% SANDSTONE

" 304m SANDSTOME, SILTSTONE, Interiaminated, Bedding: mm bo cm laminations, normal, Sed Control: hordzontal bedding, Contact: Easal contact flal, H0% SANDSTONE, 10% SILTSTONE

—2.72m SILTSTOME, grayish, black, fine grained, shaly

—203m SANDSTOME, whitish, grey, fine fo medium grained, biohwbated, Sedding: cm to dm laminations, f2int, Sed Control: horizontal bedding, worm burmows, Contact: Basal contact flat

——3.18m SILTSTOME, SANDSTONE, Interiaminatag, Sedming: mm to cm laminations, nommal, Sed Control: horzontal bedding, Contact: Basal contact flat, 00% SILTSTONE, 10% SANDSTONE

16m D51 DOLERITE STRINGER

38



General Geology Log Borehole: F1310

—G6.37Tm S0IL
— —BASE OF SOFTS
= -'.| —S.E5m SANDSTOME. orangy, brows, fine grained, micacaous, weathered, Contact: Basal contact 2at

 —BASE OF WEATHERING

micacecus carbonaceous, 403 SILTSTONE miaceous carbonaceous
—1.20m SANDSTOME, white, medium grained, massive

——4.71m SILTSTOME, SANDSTONE, Intaraminatag, micacacus, glauconiic, Bedding: om cross-Dedaing, normal, Comtact: Basal comact flat, 70% SILTSTONE mIcacecus Jisuconiis, 30% SANDSTONE micacsous
giswconiic
13m No.dA SEAM
0.27m SILTSTOME, black, shaly, micaceous, Contact: Basal contact fiat

——21.53m SANDSTONE, white, coarse grained, gnity, micacsous, Contact Basal contact flat

—1.59m No.4 LOWER SEAM

=—2.37m SILTSTOMNE, SANDSTONE, Intanaminatad, micaceous, carbonacaous, Baoding: mm to om laminations, feint, Sad Conwol horzontal bedding. Contact Basal contact Nat, 0% SILTSTONE micacaous
carbonacecus, 30% SANDSETONE micaceous carbonacesus

| —-—3.41m SANDSTONE, SILTSTONE, Interiaminated, micacsous, sify, Sed Conirod coansening Upward sequence, Contact: Basal cortact flat, 50% SANDSTONE micacecus siy, 50% SILTSTONE micacesus siy

——3.09m SANDSTONE, gray, ne grained, micacaous, Dioturbated, Contzct: Basal coniact flat
——1.20m SILTSTOME, biack, micacaous
==—1.75m SANDSTOMNE, SILTSTONE. Intaraminatag, Contact Basal comtact Imeguiar, 80% SANDSTONE, 20% SILTSTONE

9.05m D2 DOLERITE SILL
8.05m DOLERITE, greanish, grey, medium crysialine, calcie on cleais

——1224m SANDSTONE, Contact Basal contact 1at

—D0.E1m SILTSTOME, SANDSTONE, guitty, 50% SILTSTOME grity, 50% SANDSTONE gty
T7=1.17m SANDSTOMNE, greyish, white, medium grained, carbonacsous, gritty, Contact: Basal contact flat
*TOP OF BASEMENT

4.43m DIABASE, greenish, gray, medium crysialline, Contact: Basal contact flat

\D.E:im GRANITE, pink, coarsely crystaling, Contact Basal contact flat

Te5.38m DIABASE, green, coarsaly crystalline, Contact Basal contact 1at

“~-End of hole

Date Commenced: 20101015 Date Compieted 20101016 Farm: KALABASFONTEIN 232 15
‘Core Diar: TNW ‘Casing ket im hoke: 0.0m Mag Disrict: BETHAL
E a rl u Drtlied by ZAAIMAN Company: TCSA
Logged by- M. MATHINHA Date logged: 209010719 Y -5T944 T2 Cape Datum, LO29
COAL Date sampied: 2010AD1E X 291307425 Final Deptn: 34.75
Labomatory. 563 Collar Elevation: 1634.96
Source: SURVEYED Scak:  1:500
‘Comments: KBOD3 Printed: 201807/02
JElev. Depthim] Thickness and Description
o

[T

T —7sam SANDSTONE, SILTSTONE, Intenaminated, micaceous, Cartonaceous, Inclusions: skierte, Bedding: om cross-Dedding, f2int, Sed Conbmi: honzontal bedding, Contact Basal contact Nat, 0% SANDSTONE

- [ —

Y- 159)

R — |
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General Geology Log Borehole: F1312

Db Commenced: 2010013 Date Compistedt 20M10M023 Farm: KALABASFONTEIN 232 1S
‘Caore Dlar: TNW ‘Casing left in hole: 0.0m Mag Distict: BETHAL
E a r u Dwtlied by: ZAAIMAN Company: TCSA
Logged by- M. MATHAHA Date logged: 20901026 Y -55280.64 Cape Datumn, LO29
COAL Date samplec: 20101225 *:2911126.18 Final Daptn: 164,62
Laboratory: 565 Collar Elavation: 1673.87
Source: SURVEYED Seales 1500
Comments: KBO11 Printed: 201 407/
Elev. Depth{m) Thickness and Description
"=
1=~
I -
~ A
4™ == —1275m SOIL. orownisn, red
—*v'
-~

—BASE OF SOFTS

1640

-------------- 1660
—10.54m SANDSTONE, orangy, brown, fine grained, micaceous, massive, Contact: Basal contact fat
——a.03m SANDSTOME, greyish, white, fine grained, micaceous, massive, Incusions: grit, Contact Basal contact fiat
-------------- 1640
—T7.14m SANDSTONE, SILTSTONE, Int2naminated, Sedaing: thickly bagded (0.3 - 1.0m). feint, Contact: Basal contact Mat, 00% SANDSTONE, 10% SILTSTONE
—10.02m $ANDSTONE, SILTSTONE, Imeriaminated, carbonaceous, wisps, Bedding: cm cross-bedding, nomal, Gontact Basal contact al, 70% SANDS TONE carbanaceous wishs, 30% SILTSTONE carbonaceous
WisDS
—1.62m SANDSTOME. grayish, white, madium grained, massive, Contact: Basal contact flat
—4.82m SANDSTONE, SILTSTONE, Interaminate, cartonasecus, wisgs, Bedding: om cross-Dedding, nommal, Contact Basal contact N, 70% SANDSTONE carbonacecus wisps, 30% SILTSTONE Sarbonassols - 1620
WiSDS
——4.57m SANDSTONE, greenish, whiie, medium 1o fing grained, caronacaous, wisps, Bedding: om cToss-Dedaing, feint, Structure: slickensides, Contack: Basal contact fat
—1.41m SILTSTOMNE, graenish, black, fine grained, micaceous, glauconitic, Contact: Basal contact flat
T1.31m No5 SEAM
‘_x"'Z.EZM SANDSTONE, SILTSTONE, Int2naminated, micaceous, carbonaceous, Badding: om cross-pedding, normal, Sed Control: horizontal bedalng, Contact Basal contact flat, 60% SANDSTONE micacaous
\, CArbonacacus, 20% SIL TSTONE micaceous Carbonaceus
\‘0.1 Tm No.5 LOWER SEAM
T.£3m SANDSTONE, white, medium grained, micaceous, massive, Inclusions: wisps, Contact: Basal contact flat
-------------- 1600

——7.30m SANDSTONE, SILTSTOMNE, Interiaminated, Sedding: mm o cm laminations, feint, Sed Control: hortzontal beading, Contact: Basal contact 1at, 70% SANDSTONE, 30% SILTSTONE

——F6.55m SILTSTONE, SANDSTONE. Intaraminated, carbonassous, WISps, Inciusions: sldaie, Bedding: om cmess-beading, nomnal, Sed Confrol honzontal bedding, Contact Basal contact fat, 0% SILTSTONE
CarbonaCaous wisps, 40% SANDETONE carbonaceaus wisps

——1.73m SANDSTONE, white, ine grained, micaceous, masshve, Sed Confral: coarsening Upward sequencs
——341m SANDSTONE, white, coarse grainad, masslve, Contact Basal contact flat
1580

1M SANDSTONE, SILTSTONE, Intariaminatad, micaczous, siderttic, E=ading: mim to 6m laminatons, nomal, Sed Contral: horzantal bedding, Contact: 5353l contact iat, $0% SANDS TONE MISSce0us ke
10% SILTSTONE micaceous sidertic

“0.3%m NodA SEAM
2.24m SANDSTONE, SILTSTONE, Interiaminated, micacsous, gritty, Bedding: cm cross-bedding, Teint, Sed Control: horizontal bedding, Contact: Basal contact fiat, 50% SANDSTONE micaceous gritty, 20%
SILTSTOME Micaceous grity

15.33m SANDSTONE, white, coarse to medium grained, grity, pebbies, Gontact Basal contact fiat

—0.27m No.4 UPPER SEAM 1560

TS-226m SANDSTOME, SILTSTONE, Interiaminated, micaceous, Sedding: com to dm laminations, normal, Sed Control: horzental begding, Contact Basal contact fiat, 50% SANDSTOME mikaceous, 20% SILTSTONE
s, MiGacepus
~1.95m No.4 LOWER SEAM
4.61m SANDSTOME, SILTSTOME, interiaminated, micacaous, Bedding: cm cross-bedding, feint, Contact Basal contact flal 70% SANDSTOMNE micaceous, 30% SILTSTONE micacecus

—2.21m SANDSTONE, SILTSTONE, micaceous, biotwbated, inclusions. siderte, occassional siitstone @minations, Beddng om cross-Deddlng, feint, Sed Confrol horzontal Dedding, Contact: Basal contact Nat, 0%
SANDSTONE micaceous blabated, 40% SILTE Coous bioturbated
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General Geology Log Borehole: F1315

Date Commenced: 201011/02 Date Completedt 201041 V03 Farm: KALABASFONTEIN 232 1S
Core Diam: TNW ‘Casing l=ft in hole: 0.0m Mm District: BETHAL
E a r u Cvlied by ZAAIMAN Company: TCSA
Logged by: . MATHIHA Dot logged: 21115 ¥ : -55997 56 Cape Datum, LO23
COAL Doate sampied: 2010115 X 1291409218 Final Deptn: 8330
Labomtory: 505 Coilar Elevation: 1611.55
Source: SURVEYED Scale:  1:500
Comments: KBO16 Printed: 20180702

Elev.

Thickness and Description

——5.33m SOIL, yelowish, brown

—2.29m SANDSTOMNE, SILTSTONE, Int2naminatad, micaceous, sightly weatherad, Sedding: mm o cm laminations, fent, Sed Control: horizontal beading, Contact: Basal contact 1at, 50% SANDSTONE micacesus,
20% SILTSTONE micaceous

TS.2.38m SAMDETOME. SILTSTONE, Intariaminated, carbonacsous, ‘wispes, Bedding: om cross-Dedding, nommal, S2d Contnol: horizontal beoding Contact Basal contact i, 80% SANDETONE I:a\“DODEEEOh;WH_DG_
40% SILTSTONE carbonaceous wisps

3.65m SAHDSTONE, SILTSTOMNE, Intsnaminatag, cartonacaous, WISps, Bedding: om cross-Dedding, f2int, Contact Easal contact flat, (0% SANDSTONE carbonacacu's wisps, 0% SILTSTOME carbonacscus
WiSDS

2.50m SANDSTOME, SILTSTONE, Intariaminabed, carbonaceous, wisps, Inciuskons: sideriie, Bedding: om fo dm laminations, noemal, Sed Condrol: horizontal bedding, Contact: Basal contact flat, 80% SANDSTONE
CADONECRGUS WISES, 40% SILTSTONE Cartonaceous wisps

1.67m SANDSTONE, SILTSTONE, Intariaminated, carbonaceous, Wisps, Inciusions: gnt, Bedding: cm to dm laminations, nommal, Sed Conirol: honzontal bedaing, Contact: Basal contact flat, 00% SANDSTONE

\, CAMDONIBCRcUS WISES, 10% SILTSTONE Cartonaceous wisps

0.41m No dA SEAM

[
——2297m SANDSTONE, white, coarss grained, carmonaceous, wisps, Inclusions: orit, Contact Basal contast Nat
—22%m No.d LOWER SEAM
—3.06m SANDSTOME, SILTSTONE, Intenaminated, siderttic, micacaous, Bedding: tickly bedded (0.3 - 1.0m), normal, Contact: Basal confact lat, 80% SANDSTONE Soertlc micaceoys, 20% SIL TSTONE Saermic
micaceous
1560 -\‘\1 12m SAMDSTONE, SILTSTONE, Intsnaminatad, micacsous, Bedding: cm to dm laminations, normal, S2d Control horzonial bagding. Contact Basal contact fal, 70% SANDSTONE micaceous, 30% SILFITONE - -——- 1360
micaceous
209m SANDSTOME. gray, tne grainad, micaceous, gritty, Sedding: cm to dm aminations, s2int, Sed Contro: horizontal bedding, Contact Sasal contaet flat
.54m SILTSTOME, SANDSTONE, Intenaminabed, micaceous, grity, Sedding: cm to dm iaminations, f2int, Sed Controi: honzontal bedding, Contact Basal contact Nat, 80% SILTSTONE mic3ceous QviTy, 20%
SANDSTONE MiCaceous grity
\1.E-:Im SANDSTONE. grey, fne grained, micaceous, Dioturbated, Contact Basal contact flat
2.23m SILTSTONE, Diack, shay, aiDase, INCusions. Sandsions |enses of bands, Contact: Basal contact Mat
"~6.58m SAMDSTOME, SILTSTONE, Intenaminated, carbonaceous, wisps, Beddng: om o dm laminations, feint, Sed Control: horizontal bedding, Cortact Basal contact fat, 50% SANDSTONE cardonacecws wisps,
20% SILTSTONE carbonaceous Wisps
—7.51m SANDSTONE. white, e graineq, micaceous, massive, Contact Basal contact N3t e 154

—0.2%m HNo.2 UPPER SEAM

Q 1.10m SANDSTOME, whie, fine gralned, micacecus, Contact Basal contact flat

\I.SBm No 2 LOWER SEAM

\uim SILTSTOME, Diack, Inciusions: grit, sandstone lans2s or bangs, Contact Basal contact fat

\L 1.38m SANDSTOMNE. gray, fne grained, Inciusions: giit, Sedaing: cm 0 dm laminations, feint, S2d Condrol: horzontal bedding. Contact Basal contact fat
QTDP OF BASEMENT

0.15m COAL
T.B2m DIABASE, greenisn, grey, insly crystalling
“End of hole
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General Geology Log Borehole: F1577

Diabe Commanced: 200 7/0S/26 Daste Compistact 20707907 Farm: KALABASFONTEIMN 232 13

E a u Care Diars THW Mag Disirict: BETHAL
Dvtlied by: ZAAIMAN Company: ECC

Logged by M. MATHIHA ¥ : -55560.50 Cape Datum, LOZ3
coaL ‘Sampied by: ML MATHIVHA X: 290877181 Final Depth: 163.13
Laboratory: ALS Coilar Elavation: 1656.50
Seale:  1:500
Printed: 20180702
JElev. Depthim) Thickness and Description
b T
1.~
5 "] —11.06m S0IL
1 -
-
o4
W
+—==1 —BASE OF SOFTS

——G2.ETm SANDSTONE

*0.14m No.B SEAM
*0.33m SILTSTONE
T.11m SANDSTONE

YBASE OF WEATHERING

—14.37Tm SILTSTOME, SANDSTOME, Imenaminaied, 80% SILTSTONE, 40% SANDETONE

——3.10m SANDSTOME

—5.52m SANDSTONE

—0.E3m SHALE
5m No.5 SEAM
148m SANDSTONE
-21m No.5 LOWER SEAM
—11.30m SANDSTONE

——7.65m SANDSTONE, SILTSTONE, Interfaminated, 80% SANDSTONE, 40% SILTSTONE

——E.320m SANDSTONE

0.30m SILTSTOME, SANDSTONE, laminaied, 70% SILTSTONE, 30% SANDSTONE
~0.62m No.d4A SEAM

——22.73m FANDSTONE

—1.70m No.d LOWER SEAM
—3.33m SANDSTONE, SILTSTONE. Intenaminated, §0% SANDSTONE, £40% SILTSTONE

——2.39m SANDSTONE
——Z2.E£3m SANDSTONE

—35.50m SANDSTONE, SILTSTONE. Intenaminated, 70% SANDSTONE, 30% SILTSTONE

T

= aa L SHALE
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General Geology Log

Diate Commenced: 20170627 Duate Compisted: 20M 774

Caone Diar: THIW
Dvilied bry: ZAAIMAN

Borehole: F1580

Fam: KALABASFONTEIN 232 |15

Mag Disirict: BETHAL

Company: ECC
Logges By M. MATHIVHA ¥ :-55303.04 Cape Datum, LO23
coAaL ‘Sampied by: M. MATHIVHA X : 2909907 36 Finai Daptn: 161.30
Laboratony: ALS Coilar Elavation: 1643.70
Scake:  1:500
Frintet: Z018TTER
Elev. Depthim] Thickness and Description

o

—£&.23m NHO RECOVERY, SOIL

—BASE OF SOFTS

EASE OF WEATHERING
0.32m SANDSTONE

3m No.6 SEAM
5.05m SANDSTONE

——2051m SANDSTONE, SILTSTOME, inerlaminaied, 80% SANDSTONE, 40% SILTSTONE

——E.20m SANDSTONE

——0.60m SILTSTONE
~~1.55m No.5 SEAM
:_\1.E1m SANDSTONE
“0.13m No.5 LOWER SEAM
4.47m SILTSTONE, SANDSTONE, Interiaminates, 70% SILTSTONE, 30% SANDSTOME
3.14m SANDSTOME
-D.53M SILTSTONE, SANDSTONE, laminaied, 50% SILTSTOME, 20% SANDSTONE
1.82m SANDSTONE

8.31m SILTSTONME, SANDSTONE, laminaied, 70% SILTSTOME, 30% SANDSTONE

——2.24m SANDITONE
——3.09m SILTSTOME, SANDSTONE, Intaraminated, 50% SILTSTONE, 50% SANDSTONE
——0.55m No 4A SEAM

——24.55m SANDSTONE

—1.38Bm No 4 LOWER SEAM
—4.22m SANDSTONE, SILTSTONE, Intenaminated, §0% SANDSTONE, #0% SILTSTONE

——2.23m SANDSTONE

—4.57m SANDSTONE, SILTSTONE, Int2raminated, 70% SANDSTONE, 30% SILTSTONE

—3.00m SHALE

——2.78m SANDSTONE, SILTSTONE, Intenaminated, $0% SANDSTONE, T0% SILTSTONE

——7.50m SANDSTONE

43




COAL

General Geology Log

Date Gommenced: 2MTIDH2 Date Complcted: 2H7IERE
‘Core D TNW

a r‘ u Drtlied by: ZAAIMAN
Logged by: M. MATHIHA Date logged: 20170528
Sampied by: M. MATHIVHA. Date sampiet: 2017628
Labomtony: ALS Dot aniysed: 2H7/06/30

Borehole: F1581

Farm: KALABASFONTEIN 232 1S
Mag Diistnct: BETHAL

Company: ECC

¥ -5E17TAD

X 291024530

Codlar Evevation: 1656.14

Cape Datum, LO23
Final Deptm: 155.31

Fcal: 1500
Printed: 20180702

Elev. Depth{m)

Thickness and Description

—&.52m S0IL

—RBASE OF SOFTS
—£&.73m SANDSTONE

—BASE OF WEATHERING
H"‘"-Z.Eam SANDSTONE, SILTSTONE, Intenaminatag, 50% SANDSTONE, 20% SILTSTONE
“0.38m No.& SEAM

——35.20m SANDSTONE

—3.£2m SANDSTOME, $ILTSTONE, Interiaminatad, 70% SANDSTONE, 30% SILTSTONE
—9.15m SILTSTOME, SANDSTONE, Intenaminateg, 00% SILTSTONE, £0% SANDSTONE

—3.E3m SANDSTOME, $ILTSTONE, Interiaminatad, 50% SANDSTONE, 20% SILTSTONE

—£&.24m SANDSTONE

——1.00m SHALE
40m No.5 SEAM
1.11m SANDSTONE
\\ 0.20m No.5 LOWER SEAM
A 2m SILTSTOME, SANDSTOME, Interiaminated, 70% SILTSTONE, 30% SANDSTONE
—=-11.33m JANDSTONE

——E.E3m SILTSTOME, SANDSTONE. laminated, 70% SILTSTOME, 30% SANDSTONE
——4.00m SANDSTONE

—2.01m SANDSTONE, $ILTSTONE, Intenaminatag, §0% SANDSTONE, £0% SILTSTONE
0.65m Mo.dA SEAM

—24.1im SANDSTONE

—2.05m Nod LOWER SEAM
~—1E7m SANDSTOME, $ILTSTONE, Interiaminatad, 0% SANDSTONE, 40% SILTSTONE
2.35m SANDSTOME, SILTSTOME, Interiaminated, 50% SANDSTONE, 20% SILTSTONE

—5.62m SILTSTOME, SANDSTONE, Intanaminatag, 70% SILTSTONE, 30% SANDSTONE
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COAL

General Geology Log

Date Commenced: 201708007 Date Completact 21 70EME
Cane Diare THN

a r‘ u Dvtlied by ZAAIMAN
Logged by M. MATHNHA Date logged: 20170522
Sampied by: M. MATHIVHA Date sampied: 20170822
Laboratorny: ALS Date ansiysed: 20170813

Borehole: F1582

Faim: KALABASFONTEIN 232 1S
Mag Disinict: BETHAL

Gompany: ECG
¥ -SE432.18 Cape Datum, LOZ3
X 231040595 Final Depth: 155.30

Collar Blevation: 1653.16
Scale: 12500
Frived: J0907T2

Elev.

Thickness and Description

—573m SOIL

—BASE OF SOFTS
TT—-3.37Tm SANDSTOME

—BASE OF WEATHERING
£.40m SANDSTONE, SILTSTONE, Interaminated, §0% SANDSTONE, 40% SILTSTONE
\—D.T-]ln SANDSTONE
0.30m No.§ SEAM
1.77m SANDSTOME
1.28m SANDSTONE, SILTSTONE, Intaaminatad, £5% SANDSTOME, 5% SILTSTONE

——11.25m SANDSTONE. SILTSTONE, Imenaminaied, 0% SANDSTOME, 40% SILTSTONE

——5.29m SANDSTOME, SILTSTONE, Interiaminatag, 00% SANDSTOMNE, 10% SILTSTONE

—&.51m SANDSTONE

—1.17m SILTSTOME, SANDSTONE, Interiaminatad, 50% SILTSTONE, 20% SANDSTONE
“~1.41m No.5 SEAM
}2.42"1 SANDSTONE

“0.20m No.5 LOWER SEAM

——11.10m SANDSTONE

——6.29m SILTSTOME, SANDSTONE, laminated, 80% SILTSTONE, 40% SANDSTONE

——3.09m SANDSTOME

——3.32m SANDSTOME, SILTSTONE, Interiaminatag, 50% SANDSTOMNE, 40% SILTSTONE
—0.70m Ho 4A SEAM

——24.55m SANDSTONE

—2.45m No.4 LOWER SEAM
——207m SILTSTOME, SANDSTONE, laminated, 50% SILTSTONE, 40% SANDSTONE

——3.09m SANDSTOME, SILTSTONE, Interiaminatag, 70% SANDSTONE, J0% SILTSTONE

——3.60m SHALE, SANDSTONE, Int2naminated, (0% SHALE, 10% SANDSTONE
—0.20m D51 DOLERITE STRINGER
0.20m DOLERITE
3.10m SANDSTOME, SILTSTONE, Interaminated, §0% SANDSTONE, 40% SILTSTONE
——7.23m SHALE
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General Geology Log Borehole: F1584

Diabe Commenced: 209700812 Date Compistect 201T081S Fam: KALABASFOMTEIM 232 |15
E a u Caore Diar: THIN Mag Disirict: BETHAL
Drlied by ZAAIMAN Company: ECC
Logges by M. MATHIHA Date kgged: 20170522 ¥ :-57302.96 Gape Datum, LOZ3
coaL ‘Sampied by: L MATHIVHA Date zampiect 20170822 * 1221033635 Final Depth: 155.25
Laboratory: ALS Diate ansiysed: 217813 Collar Blevation: 1670.73
Sealke:  1:500
Prited: 2018407/02
JElev. Depthim) Thickness and Description
0 =
17~
I
7
_“",“_
{7~] —1g.21m so
W™
17~
s
I
I
="

—BASE OF SOFTS
——473m SANDSTONE
—BASE OF WEATHERING
1.45m SANDSTONE, SILTSTOMNE, Intariaminated, 50% SANDSTOME, 20% SILTSTONE
16m No.6 SEAM
—=-E.E58m SANDSTONE

——5.55m SAMDSTOME, SILTSTONE, Int2raminatad, 60% SANDSTONE, 40% SILTSTONE

——4.15m SANDSTONE, SILTSTONE, Interiaminated, 50% SANDSTONE, 50% SILTSTONE

—1.E3m SANDSTOME

—7.08m SAMDSTOME, SILTSTONE, Int2raminatad, 70% SANDSTONE, 30% SILTSTONE

——E.79m SANDSTOMNE

——0.65m SILTSTOMNE
"~1.3Tm No.5 SEAM
“.275m SANDSTOME

“0.47m No5 LOWER SEAM

——11.32m SANDSTONE

T.52m SILTSTOME, SANDSTONE, laminaied, 70% SILTSTONE, 30% SANDSTONE

—3.21m SANDSTONE

—3.41m SILTSTOME, SANDSTONE, Interiaminated, §0% SILTSTONE, £0% SANDSTOME
B1m Ho 4A SEAM
“\p.t2m siLTETONE

—16.92m SANDSTONE

—0.2%m No.d4 UPPER SEAM
S~151m SANDSTONE, SILTSTONE, Interiaminatad, 50% SANDETONE, 40% SILTSTONE

“2.08m Nod LOWER SEAM
T-4.33m SAMDSTOME, SILTSTONE, Int2raminatad, §0% SANDSTONE, 20% SILTSTONE

—3567m SHALE

—1.30m SANDSTOME, SILTSTONE, Intzriaminated, 60% SANDSTONE, 40% SILTSTONE
——2.00m SHALE

46



General Geology Log

Diate Commenced: 2017008/17 Date Compistect 201770824

‘Core Diam: TNW
E a | u Crilied by ZAAIMAN

Borehole: F1585

Farm: KALABASFONTEIN 232 15
Mag District: BETHAL

BASE OF WEATHERING

~—10.33m SANDSTONE

——1207m SANDSTONE. SILTSTONE, imeraminated, 80% SANDSTOME, 40% SILTSTONE

——4.B0m SANDSTOME
——2.00m SANDSTOME, SILTSTONE, Int2naminated, 60% SANDSTONE, 20% SILTSTONE

—5.81m SANDSTONE

——1.20m SILTSTONE
35m Ho.5 SEAM
:""* 2.64m SAHDSTOME, SILTSTONE, Intenaminatag, £0% SANDSTONE, 10% SILTSTONE
~0.20m No5 LOWER SEAM
“—E.£2m SANDSTOME

——5.62m SANDSTOME, 3ILTSTOME, Interiaminated, £0% SANDSTONE, 10% SILTSTONE

—~6.45m SILTSTONE, SANDSTONE, laminated, 7% SiLTSTONE, 30% SANDSTONE

£.54m SAMDSTOME, SILTSTONE, Intariaminateg, £0% SANDSTONE, 20% SILTSTONE

—0.64m No 4A SEAM
Tiz2m SANDSTOME, SILTSTOME, Interoeddad, 70% SANDSTONE, 30% SILTSTOME

——16.56m SANDSTONE

—0.24m No4 UPFER SEAM
h\n.zam SILTSTONE
0.94m SANDSTONE
0.64m SANDSTONE, SILTSTONE, Interiaminatet, 70% SANDSTONE, 30% SILTSTONE
*2.19m Nod4 LOWER SEAM
\.‘\:\ 1.57m SANDSTOME, SILTSTONE, Interiaminated, 80% SANDSTONE, 40% SILTSTONE
W\ 2.80m SANDSTONE
4 \\2.08m SILTSTONE, SANDSTONE, Interiaminated, 00% SILTSTONE, 40% SANDSTONE
\ 1.62m SILTSTONE
3.30m SANDSTOME, SILTSTONE, laminated, 70% SANDSTOME, 30% SILTSTONE

\
\

"
W

Company: ECC
Logged by M. MATHNHA Diate loggect: 20470528 ¥ 1 -ET5E2T4 Cape Datum, LOZ9
CoAL ‘Sampied by: M. MATHIVHA Date sampied: 201TRTE *:2010713.02 Finail Daptn: 167.31
Laboratory: ALS Date ansiysed: 201708113 Collar Elevation: 1672.50
Scaler 1500
Printed: 201807/02
Elev. Depthim) Thickness and Description
[ —7—
s —5.62m NO RECOVERY, $0IL
10 —BASE OF SOFTS
= —11.37m SANDSTONE
E:
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CoAL

General éeology Log

Date Commened: 20170806 Date Complstect 2HTDSHZ
Cone Diarr: TNW

a r‘ u Delied by: ZAAIMAN
Logged by M. MATHIHA Date logged: 17013
‘Sampled by: ML MATHIVHA Diste sampied: 20170313
Laboratory: ALS Drate anaiysed: 201710031

Borehole: F1586

Famn: KALABASFONTEIN 232 |12
Mag Distnct BETHAL

Company: EGGC
¥ :-B65T0.53 Cape Datum, LOZ3
291063216 Final Depin: 165.01

Collar Blevation: 166238
Scak:  1:500
Frinted: Z01807/02

Elev.

Thickness and Description

—10:21m SOIL

—RBASE OF SOFTS
—7.77m SANDSTONE

—BASE OF WEATHERING

W, >1.33m SANDSTONE

\\ 0.59m SANDSTOMNE, SILTSTONE, laminated, 50% SANDSTONE, 40% SILTSTONE
0.76m SANDSTONE

\ 4m No.6 SEAM

.Bam SANDSTONE

3.38m SANDSTONE

——10.38m SANDSTONE. SILTSTOME, Imeriaminated, 50% SANDSTONE, £0% SILTSTONE

——6.53m SANDSTONE, SILTSTONE, Interlaminated, 70% SANDSTOME, 30% SILTSTONE

—1.27m SANDSTONE
w—1.25m SHALE
M, 0.20m MUDSTOME
*1.38m MNo.5 SEAM
£.62m SANDSTOME, SILTSTONE, Interiaminabad, £0% SANDSTOME, 408 SILTSTONE

——2.32m SANDSTONE
~0.38m No.5 LOWER SEAM

0.23m SANDSTONE
5.28m SANDSTOME

——11.50m SANDSTONE, SILTSTOME, imeriaminated, 50% SANDSTONE, £0% SILTSTONE

——057m SANDSTONE
——3.65m SILTSTOME, SANDSTONE, Interlaminated, §0% SILTSTONE, 40% SANDSTONE
44m SANDSTOME
\ 26m No 4A SEAM
0.67m SANDSTONE, SILTSTONE, Interiaminated, 70% SANDSTONE, 30% SILTSTONE

——15.57m SANDSTONE

0.50m SILTSTOME
——3.15m SANDSTONE
—1.25m SHALE
-:"‘--1.I:im SANDSTONE
~2.16m No.4 LOWER SEAM
\\2.26m SILTSTOMNE, SANDSTONE, Interiaminated, 70% SILTSTONE, 30% SANDSTONE
~——3.70m SANDSTONE, SILTSTONE, Interiaminated, 80% SANDSTONE, 40% SILTSTONE

—4.01m SHALE

——4.53m SILTSTOME, SANDSTONE, Intenaminated, §0% SILTSTONE, 109% SANDSTONE

——2.20m SANDSTOME, SILTSTONE, laminated, 50% SANDSTONE, £0% SILTETONE
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General Geology Log

Borehole: F1591

Date Commenced: 2017/09/13 Deate Compistect 2017018 Famn: KALABASFONTEIN 232 15
E a u ‘Core Diar: TNW Mm Diisirict: BETHAL
Drtlied by ZAAIMAN Company: ECC
Logged by- M. MATHIHA. Duate iogged: 2077019 ¥ :-57021.64 Cape Datum, LO23
CoAL ‘Sampied by: ML MATHIVEA. Diate sampied: 20170813 X : 2310844 87 Final Dapth: 143.45
Laboratory: ALS Drabe anaiysed: 201711031 Collar Elevation: 1656.16
Seale:  1:500
Printed: 2018407/02
Elev. Depth{m} Thickness and Description
" T=
=
I
f T { —1i37m so0
I
3~
W™

~——BASE OF SOFTS

N\ BASE OF WEATHERING
om SANDSTOME

—17.54m SANDSTONE. SILTSTONE, Interiaminated, 70% SANDSTONE, 30% SILTSTONE

—E&.01m SANDSTONE

1.53m SILTSTONE
~1.26m Mo.5 SEAM
_"""- 2.38m SANDSTONE
N 0.2Bm No5 LOWER SEAM
\\3.4"11 SHALE

—£5.E3m SANDSTONE

——5.37m SANDSTOMNE, SILTSTONE, Interiaminated, 50% SANDSTONE, 20% SILTSTONE
—3.13m SILTSTONE, SANDSTONE. laminated, 70% SILTSTOME, 30% SANDSTONE

—35.13m SANDSTONE

—1.63m SANDSTOMNE, SILTSTONE, Intariaminated, 70% SANDSTONE, 30% SILTSTONE
0.60m NodA SEAM

—1%.14m BANDSTONE

—0.32m No.d4 UPPER SEAM
1.01m SANDSTOME, SILTSTONE, Intznaminatad, 50% SANDSTOME, 20% SILTSTONE
h , *0.82m SILTSTONE, SANDSTONE, laminated, 80% SILTSTONE, 40% SANDSTONE
89m No.d LOWER SEAM
\ 1.20m SILTSTONE, SANDSTONE, laminated, 0% SILTSTOME, 20% SANDSTONE
3.82m SANDSTONE, SILTSTONE, Interiaminated, 50% SANDSTOMNE, 20% SILTSTONE

—7.23m SILTSTONE

——14.34m SANDSTONE
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