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Portion 7; Solar Facility, Kenhardt -- Geotechnical Investigation }

1 EXECUTIVE SUMMARY

SKCMasakhizwe Engineers (Pty) Lid (SKCM} was appointed by Greencontinent to
perform a geotechnical investigation on Portion 7 of the Farm Olyven Kolk 187,
approximately 30km south west of Kenhardt in the Northern Cape of South Africa.

The main objective of the investigation was:

To determine the consistency of the soil profile,

To assess the pH of the soils.

To evaluate the suitability of in-situ material for use in construction of the works.
To assess the agricultural potential of the proposed sites.

To assess the seismic risk of the sites.

G LN

The site is situated to the west of the Kenhardi/Pofadder gravel road and approximately
7km north-east of the existing Eskom Aries substation.

The proposed sites have a low risk of flooding and seismic activity in the area is limited.
Ground movement is less than approximately 50cm/is with a 10% probability of
exceeding this limit in 50 Years.

The agricultural potential of the sites is low and is suitable for limited grazing only,
mainly due to the harsh climate, shallow soils and low annuat rainfall.

The soil profile over the study area can he described as a loose to medium dense sand
in the upper layer and generally underlain by dense to very dense calcareous pedogenic
layers that disintegrate info coarse gravel during excavation. Only two of the fifteen triaj
pits could be excavated down to 1 700mm by the digger loader. For the rest of the trial
pits, the depth to refusal varied from 250mm to 1 300mm. Sites B & C (Trail pits 4-10)
could only be excavated down to an average depth of 300mm before machine refusal
on the weathered rock.

Although the founding method {foundation screws or steel piles) for the solar panels is
still to be determined, the dense nature of the soil poses a guestion mark whether the
anchors will be able to penetrate the very dense material, Sites B & C with the shallow
weathered rock (average 300mm deep) will most probably require an alternative
concrete footing design for most of the instaliation. We propose that additional tests be
conducted by the specialist contractor responsible for the design and installation of the
footings for the panels.

The soil pH ranges between 6.4 and 6.9. The soils are therefore slightly corrosive.
Conventional galvanising should be sufficient to protect critical elements in contact with
the ground from corrosion.

The study area is considered to be suitable from a geotechnical perspective for the
proposed development of a solar power facility but will most probably require different
footings across the site.
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Portion T: Solar Facility, Kenhardt - Geotechnical Investigation ?

Z2  INTRODUCTION AND TERMS OF REFERENCE

The company, Wine Estate Management, is investigating the feasibility of establishing a
solar power facility near Kenhardt in the Northern Cape. The facility is situated in the
close proximity of the existing Eskom Aries Substation. The site |ocation is indicated in
Figure 2, while the layout is indicated on Figure 3.

The objectives of the geotechnical study were as follows:

1. To determine the consistency of the soil by profiling the vertical succession of soil
layers on the proposed sites.

2. To determine the pH and conductivity of the soils in order to evaluate the corrosive

potential, with specific reference to the use of galvanised ground anchors as a

founding system for the photovoltaic panels.

To evaluate the suitability of in-situ material for use in construction of the works.

To assess the agricultural potential of the proposed sites.

5. To assess the seismic risk of the area.

oW

This report describes the results of the various investigations.

3 INFORMATION USED IN THE STUDY

3.1 List of Information

The following maps and supplementary information was consulted:

=]

1:50 000 Topographic series map 2920 BD, Grootriet, Third Edition, 2003.

1,50 000 Topographic series map 2920 DB, Sonderhuis, Third Edition, 2003.

e (oogle Earth Images.

o 1:250 000 Geological Series Map, 2920 Kenhardt, and the associated
explanation sheet entitted "The Geology of the Kenhardt Area”. Geological
Survey of South Africa, 1999.

¢ Site layout prepared by Messers Cape Lowlands Environmental Services.

e Agricultural Research Council Database (www.agis.agric.za) regarding soil
classification, soil type and land capability.

o Soil Classification, a Taxonomic system for South Africa, Soil Classification
Working Group, 1991 as published by the Department of Agricultural
Development.

e Unsealed roads: Design, construction and maintenance. TRH 20, Pretoria.

@

SKCM Engineers were involved in previous geotechnical studies on the farm, dating
back to 2011. Information gathered during the previous studies was incorporated in
this report. Discussions with a {ocal farmer, Mr M Van Niekerk, also provided insight
into the local conditions.

3.2 Evaluation Procedures

Initial evaluations were made using the topographic map (2920BD Grootriet and
2920DB Sonderhuis), Google Earth Imagery and by studying the geclogical map
(2920 Kenhardt) and associated explanation sheets.
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Portion 7: Solar Facility, Kenhardi - Geotechnical Investigation 3

Proposed site layout, as included in the Environmental Assessment report by
Eco Impact, was also considered. The layout is included in this report as Figure 3.

The site has a gravel quarry in the north eastern corner, which is not in use. The
geotechnical assessments are based on the results of triai piiting and laboratory
esting.

4  SITE DESCRIPTION

The proposed sites are situated on the farm Olyven Kolk 187, approximately 30km
scuth west of Kenhardt, as indicated in Figure 1.

The site is situated approximately 4km to the north east of the existing Olyvenhcutskolk
homestead and to the west of the Kenhardt/Pofadder gravel road. The existing Eskom
Aries Substation is approximately 8 km to the south-west (Figure 1). The site is
bordered by the Kenhardi/Pofadder minor road on the eastern side and uncultivated
farm land on the other sides. The farm is used mainly for sheep farming.

The site is situated in an arid region with rainfall of approximately 127mm per annum,
mosily from December to May. Annual evaporation is expected to be between 2 800mm
and 2 800mm. Average temperatures varies between approximately 20°C in July and
36°C in January.

The site slopes to the north west. There are two major and various minor water courses
crossing the site. The waler courses drain towards the Graafwater River. The water
courses are defined by the change in vegetation in the water course due to the generally
deeper soils. Except for the thorn shrubs, these water courses are not clearly defined.
The positions of these drainage features are indicated on Figure 7. The terrain has a
gentle slope of 1.3% {o the north west. Very little to no erosion was observed.

Vegetation cover consists mainly of sparse grass and thorn shrubs,

5 NATURE OF THE INVESTIGATION

5.1 Desk Study

Prior to the site investigations, an initiai geotechnical evaluation was done using the
information contained in the 1:250 000 geological series map 2920 Kenhardt and
the associated explanation sheet.

Site investigations were planned using Google Earth imagery and available
Topographic maps. The positions of trial pits were determined on site taking into
consideration the prevailing site conditions and the site layouts prepared by
Eco Impact.

5.2 Site Investigations and Laboratory Testing
Site Investigations were conducted by Mr. MPJ Loubser (PrEng) of SKCM
Engineers on 23 to 25 August 2018.

Trial pitting was conducted on 24 August 2018 using a Terex diggetfioader hired
from TR Plant Hire in Kakamas.
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Portion 7: Solar Facility, Kenhardt - Geolechnical invesfigation 4

Laboratory testing was conducted by Matrocast Laboratories (Pty) Ltd at their
taboratory in Brackenfell, Cape Town.

5.2.1 Trial Pitting

A total of 15 Trial Pits were analysed. The positions of the irial pits are
indicated on Figure 5.

The aim was to excavate the trial pits to a depth of approximately 2.0m, since
these are the layers in which the structures are expected to be founded.
Machine refusal however varied from a depth of 250m to 1 300mm. Only two
trait pits could be excavated to 1 700mm deep.

Trial pits were profiled according to standard South African practice and
described in terms of the moisture content, colour, consisiency, structure, soil
type and origin (MCCSS0). The profile descriptions are included in
Annexure A

5.2.2 BCP Testing

A number of DCP tests have been done on the farm. The combined results of
the tests, together with the energy required to excavate the trial pits, indicates
that the soils have ample bearing capacity for the loadings envisaged. The
results of the CBR test indicate that the material has a TRH classification of
G7.

5.2.3 L.aboratory Testing

Road indicator tests, including grading and CBR tests, Conductivity and
pH tests were done on various samples.

The result of the laboratory testing is included in Appendix B.

6 SITE GEOLOGY AND GROUNDWATER CONDITIONS

6.1

6.2

General Geology

A portion of the 1:250 000 Geological Series Map 2920 Kenhardt, showing the
location of the site, is presenied as Figure 8.

Based on the Geological Series Map, the area in the vicinity of the site is masked
by red brown Aeolian soils of Quaternary age (Q) of the Kalahari Group, Gordonia
Formation. These soils are underlain by soils and weathered rock of the Karoo
Supergroup, Dwyka Group {C-Pd), comprising Carboniferous Tillite, Diamictite,
subordinate Sandstone, Mudstone and Dolomitic Limestone.

Site Geology and soil profile

The site is overlain with brown to reddish brown Aeolian soils that form the topsoil
layer (Orhic A diagnostic horison). Below this layer, a hard calcareous pedogenic
layer is encountered that disintegrates into coarse gravel when excavated. The
diagnostic layers can be identified as a Neocarbonate B horizon underlain by
Dorbank or a hardpan carbonate horizon.
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Using these diagnostic horizons and information contained on the Agricultural
Research Council database (ARC} {www.agis.agric.za), the soils of the site is
classified as Augrabies and Trawal soil forms.

Dolorite outcrops and cobbles are evident on the surface layer of the site.

6.3 Water Table

No seepage water or water table was observed during trial pitfing.

7 GEOTECHNICAL EVALUATIORN
7.1 Engineering and material characteristics and constraints

7.1.1 Site Topography

The gentle slopes (1.3 %) of the site will aid storm water drainage and prevent
ponding of surface water. Due to the gentle slope of the terrain, the risk of
erosion will remain low.

7.1.2 Soil Profile

The generatl soil profile comprises a layer of medium to coarse sand underiain
by a calcareous pedogenic layer that is dense to very dense in the
undisturbed form. This material disintegrates into coarse gravel during
excavation.

The soils that cover most of the site are silty sand and gravel with a low heave
classification. Closer to the drainage lines, the sands tend to be deeper and
finer with lower clay content.

The overlying soils are very shallow (250mm to 500mm deep) for most of
Sites B & C. Rocky outcrops were also observed in this area.

The various soil types found on the farm were analysed previously and are
included in this report. The general soil parameters of the samples are as

follows:

1) Material Classification: Sand
2) Plasticity Index: NP to SP?

3) Linear Shrinkage: 0 - 0.5%
4) Heave Classification: Low

5) Grading Modulus: 2.20 — 2.56
6) PH:64-69

7.1.3 Seismic Activity

According to the seismic hazard map contained in SABS 0160-1993,
(reproduced as Figure 7 below), the proposed sites are located in an area
where the peak ground acceleration will not exceed 0.05g (gravity
acceleration) or approximately 50cm/s? with a 10% probability of exceeding
this limit in 50 years.
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Portion 7: Solar Facility, Kenhardt — Geotechnical Investigation 6

Figure 6: Seismic hazard map from SABS 0160-1993
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According to a map produced by the United Nations Office for the
Coordination of Humanitarian affairs, depicting earthquake intensity zones in
Africa (reproduced in Appendix C), the proposed sites are located in a area
where earthquake magnitude may vary from instrumental to fairly strong.
(Earthquake intensity degree | =V according to the Modified Mercalli scale of
1956.)

No incidences of widely perceived seismic activity have been recorded in the
area. No special foundation measures are therefore required due to possible
seismic activity.

7.1.4 Conductivity and pH

The conductivity and pH gives us an indication of the corrosion potential of the
soils.The pH of the soil varies between 6.4 and 6.9. The soils are therefore
expected to be very slightly corrosive. Conventional galvanising of critical
elements in contact with the soil will provide adequate long term corrosion
protection to all metal elements.

7.1.5 CBR test results

Material identified as road building material, was found to have a CBR of 36 at
95% of MOD AASHTO. The material has a TRH classification of G7 and a
COLTO classification G6. This material will be suitable as a sub base layer in
the roads. The material is however not suitable for use as a wearing course
on the gravel access roads. It is therefore recommended that an investigation
be commissioned to identify borrow pits in the vicinity of the site where
suitable material for use as a wearing course may be found if required.

7.1.6 Load Bearing capacity of the soils

Although the founding method (foundation screws or steel piles) for the solar
panels is still to be determined, the dense nature of the soil poses a question
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8

mark whether the anchors will be able to penetrate the very dense material.
The vertical and horizontal joad bearing capacity of the soil will be sufficient to
transmit vertical compression and horizontal loads applied to the screws. Pull
out resistance of the screws shouid be sufficient if the screws are placed deep
enough into the calcareous pedogenic material below the sand layers, since
minimal wind loads is expected on the screws due to the elevation of the
Photovoltaic panels.

Although the founding method (foundation screws or steel piles) for the solar
panels is still o be determined, the dense nature of the soil poses a question
mark whether the anchors will be able to penetrate the very dense material.
Sites B & C with the shallow weathered rock {(average 300mm deep) will most
probably reguire an alternative concrete footing design for most of the
installation. We propose that additional tests be conducted by the specialist
contractor responsible for the design and installation of the footings for the
panels.

FLOOD RISK

A flood risk assessment was conducted under a separate study. The flood lines are
indicated in Figure 7.

As can be seen from this drawing, the proposed photovoltaic panel sites are located
outside the 1:100 year flood plain. Minor earthworks might be required to form a cut off
drain to divert sheet flow storm water away from the sites. The risk of flooding and
associated damage to the structures is in our opinion, low.

AGRICULTURAL POTENTIAL

The foliowing information was obtained from the ARC (www.agis.agric.za) database
regarding the agricultural potential of the sites.

Table 1: Agricultural Potential

Light Grazing

A land Capability Class Vil is defined as follows:
(source: hitp:/iwww. agis. agitc.za/agisweb/?Mlival=land_capability&rb=Land _capability _soil _capability)

Land in Class VIl has very severe limitations that makes it unsuited fo cultivation and
that restrict its use largely to grazing, woodland or wildlife,
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Portion T: Solar Facility, Kenhardi - Geotechnical lnvestigation 8

Restrictions are caused by one or more continuing limitations that cannot be corrected,
such as:

Very steep slopes
Erosion

Shallow soil

Stones

Wetl soil

Saits or sodality
Unfavourable climate

R

The physical conditions of this land class are such that it is impractical to apply pasture
or range improvemenis as seeding, liming and fertilizing. Depending on the soil
characteristics and climate, land in Class VIl may be well or poorly suited to woodfand.
In unusual instances, some occurrences may be used for special crops under unusual
management practices.

Based on the above information, (the very low annual rainfall and the high average
temperatures) it is clear that the agricultural potential of the soils in the study area is low.
The soils are only suited to sustain limited grazing, such as sheep farming.

10 CONCLUSIONS AND RECOMMENDATIONS

10.1 The general soil profile on the sites can be described as a layer of loose sand
underlain by layers of hard, calcareous pedogenic material. The pedogenic
material disintegrates into coarse gravel during excavation.

10.2 The soil pH is expected to range between 6.4 and 6.9. The soils are therefore very
slightly corrosive. Conventional galvanising will be sufficient for long term
corrosion protection of critical elements in contact with the soil.

10.3 The use of ground screws as foundation system for the photovoltaic cells might
not be feasible for the Sites B & C due {o the shallow weathered rock
encountered. The specialist contractor responsible for the design and installation
of the screws will however need to confirm the soil suitability with appropriate
onsite tests prior to installation of the screws.

10.4 The risk of flooding of the sites is very low.
10.5 The risk of seismic movement that could cause damage to structures is low.

10.6 The agriculfural potential of the site is low, mainly due to the harsh climate,
shallow soils and low annual rainfall,

10.7 No significant geotechnical constraints were identified in the study that could
gatively affect the proposed development. The site is therefore suited for the
pment of a solar power facility.

A

MPJ Loubser Pr Eng
For SKCM Engineers
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Annexure A — Trial Pit Profile Descriptions
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PROFILE NO :

TP 1

DATE

2018/09/04

PROFILED BY:

ML

LATITUDE :

29°26"12" S

LONGITUDE :

20°53'07°E

ELEVATION (m)

916

DEPTH OF PROFILE PIT (m)

DEPTH OF WATER TABLE

DEPTH TO WEATHERED ROCK

1.70

UNKNOWN

UNKNOWN

0.00

DRY, LOOSE REDDISH BROWN COARSE SAND
WITH OCCASIONAL COBBLES.

b20202090!

PoYolol0!

PoloCaolo!

PA0DA0A0,
RoRo3020

bPoYoY0b,

SCALE 1:2

0

=T

1.00

DRY LIGHT REDDISH BROWN TO GREY MEDIUM
DENSE PEDOGENIC SAND.

DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL
DURING EXCAVATION.

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) | CLASIFICATION
<0.5 MEDIUM SAND
0.5 - 2.0 COARSE SAND
20 - 6.0 FINE GRAVEL
6.0 - 20.0 MEDIUM GRAVEL
20.0 - 60.0 COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS

(=4

SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION
5B CHURCH STREET

13 PASTORIE AVENUE
PO BOX 229

PAARL

7520

TEL: (021) B71 142273
FAX: (021) 872 7740

P.O.BOX 63
MALMESBURY
7300

TEL: (022) 487 3017

el shemsouth@shemeoza

" pROPOSED SOLAR | SY__[.DATE _
POWER FACILITY G&!ﬂﬂﬁﬁﬁlﬂﬁ DESIGNED | ML |2018/08/04
PORTION 7 R DRAWN | MdB  |2018/09/04
NOTE: TRACED
COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE : 1:20
REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR DRAVING NO.- REVISION:
WITHOUT THE WRITTEN CONSENT OF THE AUTHOR W1484 - TP 1 | 0




PROFILE NO :

TP 2 DATE 2018/09/04 PROFILED BY:

ML

LATITUDE : 29°26'10"S LONGITUDE : 20°53'18"E ELEVATION (m)

919

DEPTH OF PROFILE PIT (m) DEPTH OF WATER TABLE DEPTH TO WEATHERED ROCK

1.6

UNKNOWN UNKNOWN

r 0.00

o o o
[

-l DRY, LOOSE REDDISH BROWN COARSE SAND
0o ° o WITH OCCASIONAL COBBLES.

OO 0.50

L0200
OnCR0A0
PACACACA0 1.60

PoCola8al) DRY LIGHT REDDISH BROWN TO GREY MEDIUM
PaPaCalol DENSE PEDOGENIC SAND.

D200 CE0)

590202050 DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL
bo6203050 DURING EXCAVATION.

SCALE 1:20

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE

GRAIN SIZE {(mm) | CLASIFICATION

<0.5 MEDIUM S8AND

05 - 20 COARSE SAND

20 -60 FINE GRAVEL

6.0 - 20.0 MEDIUM GRAVEL

20.0 - 60.0 COARSE GRAVEL

60.0 - 200 COBBLES

>200 BOULDERS
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SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION

13 PASTORIE AVENUE 98 CHURCH STREET
FOBOX 229 P.O.BOX 63

PAARL MALMESBURY

7520 7300

TEL:{021) 871 142273 TEL: {022) 487 3017

FAX: (021) 872 7740 aMall skemsouth@sken co.23

" PROPOSED SOLAR  [==* 2Y_(OATE =
POWER FACIL]TY G&YJMFMEEL‘%IE DESIGNED ML 2018/08/04
PORTION 7 TR, DRAWN M.dB  |2018/00/04
NOTE: TRACED
COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE: 1:20
REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR DRAWING NO.: REVISION:
WITHOUT THE WRITTEN CONSENT OF THE AUTHOR W1484 - TP 2 0




PROFILE NO :

TP3

DATE 2018/09/04

PROFILED BY:

ML

LATITUDE :

29°26'12"8

LONGITUDE : 20°53'32"E

ELEVATION (m)

922

DEPTH OF PROFILE PIT (m)

DEPTH OF WATER TABLE

DEPTH TO WEATHERED ROCK

1.30

UNKNOWN

1.3m

r 0.00

°e DRY, LOOSE REDDISH BROWN COARSE SAND
o : oo WITH OCCASIONAL COBBLES.

505060696 0.30

0000200
PH0R0S0R0)

DRY LIGHT REDDISH BROWN TO GREY MEDIUM
DENSE PEDOGENIC SAND.

DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL
DURING EXCAVATION.

MACHINE REFUSAL AT 1300mm.

1.30
SCALE 1:20

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) | CLASIFICATION
<0.5 MEDIUM SAND
0.5 - 2.0 COARSE SAND
2.0 -6.0 FINE GRAVEL
6.0 - 20.0 MEDIUM GRAVEL
20.0 - 60.0 | COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS

SKCMasakhizwe Engineers (Ply) Ltd

CONSULTING ENGINEERS TO BUILD THE NATION

13 PASTORIE AVENUE 58 CHURCH STREET
PO BOX 229 P.O.BOX 63

MALMESBURY
7300

TEL: (022) 487 3017

TEL: (021) 871 142213
eMalk skemsouth @shem coza

FAX: (021) 872 7740

" PROPOSED SOLAR  |==" BY |} EKre o
POWER FACILITY G&mﬁggsrms’ DESIGNED | ML |2018/09/04
PORTION 7 s e DRAWN MdB  |2018i08/04
NOTE: TRACED
COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE : 1:20
REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR DRATING N REVISION:
WITHOUT THE WRITTEN CONSENT OF THE AUTHOR W1484 - TP 3 0




PROFILE NO : TP 4 DATE 2018/09/04 PROFILED BY: ML
LATITUDE : 29°26'12"S LONGITUDE : 20°51'59"E ELEVATION (m) a07

DEPTH OF PROFILE PIT (m)

DEPTH OF WATER TABLE

DEPTH TO WEATHERED ROCK

bS090205¢! . -

203030508 DRY LIGHT REDDISH BROWN TO GREY MEDIUM
bO030ECRS|  DENSE PEDOGENIC SAND.

BO5068308  DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL

HOBeR0808) DURING EXCAVATION,
ESp36208a! MACHINE REFUSAL AT 300mm.
bSo26C080) 0.30
SCALE 1:20

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE

GRAIN SIZE (mm) | CLASIFICATION

<0.5 MEDIUM SAND

05 -20 COARSE SAND

2.0 - 60 FINE GRAVEL

6.0 - 20.0 MEDIUM GRAVEL

20.0 - 60.0 COARSE GRAVEL

60.0 - 200 COBBLES

=200 BOULDERS

0.30 UNKNOWN 0.3m
S 0.00 -
DD o" o DD DRY, LOOSE REDDISH BROWN COARSE SAND
6.8 Ty WITH OCCASIONAL COBBLES.
PEOFECE0S0 0.20 T

™ PROPOSED SOLAR
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M.dB 2018/09/04
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PROFILE NO : TP 5 DATE 2018/09/04 PROFILED BY: ML
LATITUDE : 29°26'31"S LONGITUDE : 20°52"0°E ELEVATION (m) 910

DEPTH OF PROFILE PIT (m)

DEPTH OF WATER TABLE

DEPTH TO WEATHERED ROCK

0.3 UNKNOWN 0.4m
< 0.00
o o o o
L= DRY, LOOSE REDDISH BROWN COARSE SAND
o oo WITH OCCASIONAL COBBLES.
a ] & o
Sonsat 0.30
Ca0A0A0,
DOC}OOOOOO
PoS6065631  DRY LIGHT REDDISH BROWN TO GREY MEDIUM
pQoR0%0%0 DENSE PEDOGENIC SAND.
gogggggog DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL
308080888 DURING EXCAVATION. MACHINE REFUSAL AT 400mm.
525260600 0.40
SCALE 1:20
NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE

GRAIN SIZE (mm) | CLASIFICATION
<0.5 MEDIUM SAND
0.5 - 2.0 COARSE SAND
2.0 - 6.0 FINE GRAVEL
6.0 - 20.0 MEDIUM GRAVEL
20.0 - 60.0 COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS

PAARL

13PASTORIE AVENUE
BOX 229

TEL: (021) 874 142213
FAX: (021) 672 7740

(=1

SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION
98 CHURCH STREET

P.O.BOX 63
MALMESBURY
7300

TEL: (022) 407 3047
eMalt skemecuth@skenm coza

TITLE PROPOSED SOLAR CLENT % BY DATE CH
POWER FACILITY WINE ESTATE DESIGNED | ML 2018/09/04
PORTION 7 e DRAWN MdB  |2018/09/04
NOTE: TRAGED
COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE : 1:20
REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR DRAWING NO.- REVISION:
WITHOUT THE WRITTEN CONSENT OF THE AUTHOR W1484 - TP 5 0




1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) | CLASIFICATION
<0.5 MEDIUM SAND
0.5 - 2.0 COARSE SAND
2.0 - 6.0 FINE GRAVEL
6.0 - 200 | MEDIUM GRAVEL
200 - 60.0 | COARSE GRAVEL
60.0 - 200 | COBBLES
>200 BOULDERS

PROFILE NO : TP 6 DATE 2018/09/04 PROFILED BY: ML
LATITUDE : 29°26'31"S LONGITUDE : 20°52'25"E ELEVATION (m) 915
DEPTH OF PROFILE PIT (m) DEPTH OF WATER TABLE DEPTH TO WEATHERED ROCK
0.25 UNKNOWN 0.25m
e 0.00 —
“o w %l DRY, LOOSE REDDISH BROWN COARSE SAND
. 5 2w WITH OCCASIONAL COBBLES.
e
55090200 DRY LIGHT REDDISH BROWN TO GREY MEDIUM
OS000305|  DENSE PEDOGENIC SAND.
388888888 DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL
£9090%0%6  DURING EXCAVATION. MACHINE REFUSAL AT 250mm.
PEPRORORO) 0.95
SCALE 1:20
NOTES:

. - “ PROPOSED SOLAR ===
q% 2 rf POWER FACILITY Gﬁ@maesms
m PORTION 7 AT

BY DATE CH

DESIGNED | ML 2018/09/04

DRAWN M.dB 2018/09/04
SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION NOTE: TRACED
S P TORE AVENE ORCHIE  ATHEEY COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE : 1:20
Pk HALMESBURY REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR e e REVIEION

TEL: (021) 871 142243
FAX: (021) 872 7740

TEL: (022) 487 3017
eMail skemsouth@skem co za

WITHOUT THE WRITTEN CONSENT OF THE AUTHOR

W1484 - TP 6

0




PROFILE NO : TP7 DATE 2018/09/04 PROFILED BY: ML
LATITUDE : 29°26'28"S LONGITUDE : 20°52'41"E ELEVATION (m) 919
DEPTH OF PROFILE PIT (m) DEPTH OF WATER TABLE DEPTH TO WEATHERED ROCK
0.30 UNKNOWN 0.3m
T 0.00
AN DRY, LOOSE REDDISH BROWN COARSE SAND
v ° oo WITH OCCASIONAL COBBLES,
o o o
: = 0.20
bQ0303050)
P202020%0 DRY LIGHT REDDISH BROWN TO GREY MEDIUM
05050208 DENSE PEDOGENIC SAND.
b20208090 DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL
Bo5050503 DURING EXCAVATION. MACHINE REFUSAL AT 300mm,
ROROAORD 0.30
SCALE 1:20
NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) CLASIFICATION
<0.5 MEDIUM SAND
05 -20 COARSE SAND
20 - 6.0 FINE GRAVEL
6.0 - 20.0 MEDIUM GRAVEL
20.0 - 60.0 COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS
& o " PROPOSED SOLAR = BY 1 DATE i
q ﬁi& POWER FACILITY G&uﬂﬁﬁﬁmlﬁ DESIGNED | ML [2018i09/04
D = PORTION 7 A DRAWN | Mdp | 201ei00104
SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION NOTE: TRACED
Fosongi RS STRCET COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE : 1:20
paAsL HAMESSURY REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR — P
I anen v eomaoroy [ WITHOUT THE WRITTEN CONSENT OF THE AUTHOR WA484 - TP 7 0




PROFILE NO : P8 DATE 2018/09/04 PROFILED BY: ML

LATITUDE : 29°26'34"S LONGITUDE : 20°52'47"E ELEVATION (m) 922
DEPTH OF PROFILE PIT (m) DEPTH OF WATER TABLE DEPTH TO WEATHERED ROCK
0.20 UNKNOWN 0.25m

— 0.00
®oe o | DRY, LOOSE REDDISH BROWN COARSE SAND

Fi: . v WITH OCCASIONAL COBBLES,

e 0.20

Po%080303  DRY LIGHT REDDISH BROWN TO GREY MEDIUM

b9030305C|  DENSE PEDOGENIC SAND.

DOB00SS00]  DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL

P5C600068|  DURING EXCAVATION, MACHINE REFUSAL AT 250mm.

Polalalal) 0.25

SCALE 1:20
NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) | CLASIFICATION
<0.5 MEDIUM SAND
0.5 - 2.0 COARSE SAND
20 - 6.0 FINE GRAVEL
6.0 - 20.0 MEDIUM GRAVEL
20.0 - 60.0 COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS

TLE CUENT BY DATE CH
e FROFRGE LSO DESIGNED 2018/09/0.

b g‘§ m POWER FACILITY WINE ESTATE i 4
LT PORTION 7 S DRAWN MdB  |2018/00/04
SKCMasakhizwe Engineers (Ply) Ltd

CONSULTING ENGINEERS TO BUILD THE NATION NOTE: TRACED
e aane I BYREET COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE: 1:20
Faan MR SURY REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR "ORAWING N~ REVISION:
fieisiliBald ot bt LR WITHOUT THE WRITTEN CONSENT OF THE AUTHOR W1484 - TP 8 0




bS6269086|  DRY LIGHT STONE TO GREY DENSE SAND.
PoSo20908|  DISINTEGRATES TO MEDIUM TO COARSE GRAVEL.
90902090  MACHINE REFUSAL AT 500mm

8 ol 1 o @ e 0 ot 0] 050

SCALE 1:20

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) | CLASIFICATION
<0.5 MEDIUM SAND

05 - 20 COARSE SAND

20 - 6.0 FINE GRAVEL

6.0 - 20.0 MEDIUM GRAVEL
20.0 - 60.0 COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS

PROFILE NO : P9 DATE 2018/09/04 PROFILED BY: ML
LATITUDE : 29°26'28"S LONGITUDE : 20°51'49"E ELEVATION (m) 910
DEPTH OF PROFILE PIT (m) DEPTH OF WATER TABLE DEPTH TO WEATHERED ROCK
0.50 UNKNOWN 0.5m
e 0.00
o o o
[ : (-]
L DRY REDDISH BROWN LOOSE SAND
I]n o nl: Dn
50550503 0.30

e ™ PROPOSED SOLAR  [==* BY | DATE cH
m POWER FACILITY G&W)ﬁ?ﬁ.ﬁi&m DESIGNED | ML 2018/09/04
ENEE “:7 PORTION 7 S oRAWN | M |zoter00i0s
SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION NOTE: TRACED
B FHERE o GYREER COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE 1:20
loig WAL MESIURY REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR DRAWING NO- REVISION:
Lo i i WITHOUT THE WRITTEN CONSENT OF THE AUTHOR W1484 - TP 9




| PROFILE NO:

TP 10 DATE

2018/089/04

PROFILED BY:

ML

LATITUDE :

29°26'21"S LONGITUDE :

20°51'46"E

ELEVATION (m)

906

DEPTH OF PROFILE PIT (m)

DEPTH OF WATER TABLE

DEPTH TO WEATHERED ROCK

1.5

UNKNOWN

UNKNOWN |

— 0.00 -

DRY, LOOSE REDDISH BROWN COARSE SAND
& WITH OCCASIONAL COBBLES.

0.40

DRY LIGHT REDDISH BROWN TO GREY MEDIUM

DENSE PEDOGENIC SAND.

DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL

DURING EXCAVATION.

SCALE 1:20

1.50

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) CLASIFICATION
<0.5 MEDIUM SAND
05 -20 COARSE SAND
20 - 6.0 FINE GRAVEL
6.0 - 20.0 MEDIUM GRAVEL
20.0 - 60.0 COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS
i ™ PROPOSED SOLAR [ S e o
r— m POWER FACILITY G&!}’lﬂﬁ.ﬁﬁl} ATE DESIGNED | ML 2018/09/04
£ : {— PORTION 7 R DRAWN M.de  |2018/00104
SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION NOTE: TRACED
I3 PASTORIE AVErUE g ciuRCH STIEET COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE 1:20
PAL HALESSURY REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR SRAING NG REVIETOR,]
IeL eanen o feomerson | \WITHOUT THE WRITTEN CONSENT OF THE AUTHOR W1484 - TP 10 0




PEOE0HEOE0 DENSE PEDOGENIC SAND.

300000080 DRY LIGHT REDDISH BROWN TO GREY MEDIUM

S eents] DISINTEGRATES INTO MEDIUM, ANGULAR GRAVEL
BE2e2eR600 DURING EXCAVATION. MACHINE REFUSAL AT 800mm.

0.80
SCALE 1:20

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) CLASIFICATION

<0.5 MEDIUM SAND

0.5 - 20 COARSE SAND

2.0 - 6.0 FINE GRAVEL

6.0 - 20.0 MEDIUM GRAVEL

20.0 - 60.0 COARSE GRAVEL

60.0 - 200 COBBLES

>200 BOULDERS

PROFILE NO : TRH4 DATE 2018/09/04 PROFILED BY: ML
LATITUDE ; 29°26'08"S LONGITUDE : 20°51'48"E ELEVATION (m) 902
DEPTH OF PROFILE PIT (m) DEPTH OF WATER TABLE DEPTH TO WEATHERED ROCK
0.8 UNKNOWN 0.8m
= - 0.00
o '] o
b oo : (=}
n“ 0 DD DD DRY, MEDIUM DENSE REDDISH BROWN SAND
c%p o© WITH OCCASIONAL COBBLES.
0o b o
o o o # o
Beos0S0E0 0.40

TITLE

~ PROPOSED SOLAR

== 7 M

Gg&QW'!NE ESTATE
WINE ESTATE
SoutH AFIiCA

BY DATE

CH

DESIGNED | ML 2018/09/04

DRAWN M.dB  |2018/09/04
SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION NOTE: TRACED
LA O AL e STREET COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE : 1:20
AN S EhauhY REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR DRAVANG NO.- REVISION:
TEL: (021) 871 142213 TEL: (022) 487 3017 WITHOUT THE WRITTEN CONSENT OF THE AUTHOR
FAX: (021) 872 7740 eMait skemsnuth@ekem coza W‘I 484 - TP 1 1 0




PROFILE NO : P12 DATE 2018/08/04 PROFILED BY: ML

LATITUDE : 29°2711"S LONGITUDE : 20°51'24"E ELEVATION (m) 907
DEPTH OF PROFILE PIT (m) DEPTH OF WATER TABLE DEPTH TO WEATHERED ROCK

1.30 UNKNOWN UNKNOWN

. 0.00

¢ m o DRY REDDISH BROWN LOOSE SAND

—0.50

38%80383 DRY LIGHT STONE TO GREY DENSE SAND.
p80362050 DISINTEGRATES TO MEDIUM TO COARSE GRAVEL.

EOALADAD 1.30
SCALE 1:20

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) | CLASIFICATION
<0.5 MEDIUM SAND
05 -20 COARSE SAND
20 -6.0 FINE GRAVEL
6.0 - 200 MEDIUM GRAVEL
20.0 - 60.0 COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS

: ““ PROPOSED SOLAR  |## N £
rfm POWER FACILITY C&W}L‘,{Fﬁﬁ;ﬁ&ﬁﬁ DESIGNED | ML 2018/09/04
A= A PORTION 7 e DRAWN MdB  |2018/08/04

SKCMasakhizwe Engineers (Ply) Ltd

CONSULTING ENGINEERS TO BUILD THE NATION NOTE: TRACED
Fonozs e A ikl COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE: 1:20
ph HANESRRY REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR DRAWING NO. REVISION:

TEL: (021) 871 142273 TEL: (022) 487 3017 WITHOUT THE WRITTEN CONSENT OF THE AUTHOR W1484 - TP 12 0
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PROFILE NO : TP 13

DATE 2018/09/04

PROFILED BY: ML

LATITUDE :

29°27'11"8

LONGITUDE : 20°5127"E

ELEVATION (m) 905

DEPTH OF PROFILE PIT (m)

DEPTH OF WATER TABLE

DEPTH TO WEATHERED ROCK

1.30

UNKNOWN

UNKNOWN

0.00

0.30

DRY REDDISH BROWN LOOSE SAND

DRY LIGHT STONE TO GREY DENSE SAND.
DISINTEGRATES TO MEDIUM TO COARSE GRAVEL.

1.30
SCALE 1:20

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) | CLASIFICATION
<0.5 MEDIUM SAND
0.5 - 2.0 COARSE SAND
2.0 - 6.0 FINE GRAVEL
6.0 - 20.0 MEDIUM GRAVEL
20.0 - 60.0 COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS
““ PROPOSED SOLAR =" BY LDATE aH
'r m POWER FACILITY Q&H‘!MF’E&I&TF DESIGNED | ML 2018/09/04
el g == PORTION 7 AR DRAWN MdB 201810904
SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION NOTE: TRACED
[SPRonl VERDE L STRERT: COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE: 1:20
L PAbseliRe REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR DRAWING NO .- REVISION:
li;'iﬁ%?’fa;'z?yf e sy WITHOUT THE WRITTEN CONSENT OF THE AUTHOR W1484 - TP 13 0




PROFILE NO : TP 14 DATE 2018/09/04 PROFILED BY: ML
LATITUDE : 29°27'18"S LONGITUDE : 20°51'07"E ELEVATION (m) 905

DEPTH OF PROFILE PIT (m) DEPTH OF WATER TABLE

DEPTH TO WEATHERED ROCK

1.70 UNKNOWN

UNKNOWN

0.00

DRY REDDISH BROWN LOOSE SAND

0.30 =

DRY REDDISH BROWN MEDIUM DENSE SAND.
DISINTEGRATE INTO A MEDIUM GRAVEL.

0.90

DRY LIGHT STONE TO GREY DENSE SAND.
DISINTEGRATES TO MEDIUM TO COARSE GRAVEL.

1.70
SCALE 1:20

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE (mm) | CLASIFICATION

<0.5 MEDIUM SAND

0.5 - 20 COARSE SAND
2.0 - 6.0 FINE GRAVEL

6.0 - 20.0 MEDIUM GRAVEL
20.0 - 80.0 COARSE GRAVEL

60.0 - 200 COBBLES

>200 BOULDERS

_ ™ PROPOSED SOLAR  |#=* Ay DATE -
’ m POWER FACILITY %ﬁﬂﬁ?ﬁ%& DESIGNED [ ML 2018/09/04
=LA [ PORTION 7 ORAWN | mom |zo18000¢
SKCMasakhizwe Engineers (Pty) Ltd
CONSULTING ENGINEERS TO BUILD THE NATION NOTE: TRAGED
AP ToRIE Ve IRl STREET COPYRIGHT IS VESTED IN THIS DOCUMENT AND NO USE OR SCALE : 1:20
pAARL IALesEy REPRODUCTION OR DUPLICATION THEREOF MAY OCCUR YT TR TR
FA {02t 372 7740 e @meay | WITHOUT THE WRITTEN CONSENT OF THE AUTHOR WA1484 - TP 14 0




PROFILE NO : TEAS DATE

2018/09/04

PROFILED BY:

ML

LATITUDE : 29°27'28"S LONGITUDE :

20°51'01"E

ELEVATION {m)

905

DEPTH OF PROFILE PIT (m)

DEPTH OF WATER TABLE

DEPTH TO WEATHERED ROCK

1.20 UNKNOWN

1.2m

R 0.00

LI DRY REDDISH BROWN LOOSE SAND

o -] o

oA le\ o 0.50
O20=0=0

203080802

T 000,
DOOROROR0 DRY LIGHT STONE TO GREY DENSE SAND.

MACHINE REFUSAL AT 1200mm

)
DD A0AO~0)
b20262086

DISINTEGRATES TO MEDIUM TO COARSE GRAVEL.

1.20

SCALE 1:20

NOTES:

1. NO SEEPAGE OR WATER TABLE ENCOUNTERED

SOIL TEXTURE
GRAIN SIZE {mm) | CLASIFICATION
<0.5 MEDIUM SAND
0.5 - 20 COARSE SAND
2.0 - 6.0 FINE GRAVEL
6.0 - 200 MEDIUM GRAVEL
20.0 - 60.0 COARSE GRAVEL
60.0 - 200 COBBLES
>200 BOULDERS

" PROPOSED SOLAR

/= 7|

SKCMasakhizwe Engineers (Pty) Ltd

BY DATE

CH

DESIGNED | ML 2018/08/04

CONSULTING ENGINEERS TO BUILD THE NATION NOTE:

13 PASTORIE AVENUE 98 CHURCH STREET
PO BOX 229 P.O.BOX 63
PAARL MALMESBURY

7620 7300

TEL (021) 871 142203
FAX: (021) 872 7740

TEL: (022) 487 3017
eMail skemsouth@skem.co2a

WITHOUT THE WRITTEN CONSENT OF THE AUTHOR
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Poition 7 Solar Facility, Kenhardt - Geotechnical Investigation 10

Annexure B — Laboratory Test Results

Document No: W1484/3.5-7.1 . S A




DEC-04-2012 1026 FromMutrocont 02188167224 To:0R18727 740 Page:2/o
01219816774

LABORATORIES
(PTY.) LTD.

- CIVIL E:NG LABORATORY SERVICES -
Req.No.: 2000/030883/07 - VAT, Rag.No.: 4130197405
a SANAS Accredited Teeting Laboratory, No. TG245

4 HARBOY CLOS& BRACKENDUST , 7560 Tal. :021 9816558

P.0 BOX 1106 E!RACKENFELL Fax 0218816724
Email | info@malrocasi.co.za

Teaig Loboralocy

TEST RESULTS

SKC ENGINEERS Projec! : BOLAR FARM , KENHARDT
P.O. BOX 228
PAARL Your Ref :
7620 Our Ref . 46168
Altention: MR M LOUBSER Dale Repored 129112012
SIEVE ANALYSIS ATTERBERG LIMITS, CBR, UCS{TMH1:A1-A8 AT, A8)
SAMPLE NO. K 0161
HOLE NO. A+
ROAD NO. .
DEPTH N
CHAINAGE -
LAYER TYPE -
STABILISED WITH Koat
SUPPLIER .
CURING METHOD Nis
DESCRIPTION Dusky Mudstone &
DIO1 Weath, Granite
S{EVE ANALYSIES (% PASSING)
75 mm 100
63  mm 64
83 mm 94
37.5 mm 99
26.5 mm 87
19.0 mm 83
13.2 mm a0
41 4758 mm 55
2,0 mm K
0,426 mm 13
0,075 rem 4
S0IL MORTAR
COARSE SAND<2 000mm >0,426mm 56
FINE SAND <0.426mm >0.075mm 28
MATERIAL <0.075mm 13
CONSTANTS
GRADING MOBULUS 2.51
PRA CLASSIFICATION A-1-a(0)
UMNIFIED SOIL CLAS, SW
COLTO CLASSIFICATION GG
TRH CLASSIFICATION G7
LIQUID LIMIT (%) -
PLASTICITY INDEX (0.425mm) NP
LINEAR BHRINKAGE (%) ] 0.0
MOD AASHTO
MAXIMUM DRY DENSITY (Ka/m*3) 2066
OPTIMUM MCISTURE CONTENT (%) 8.3
MOULDING MOISTURE (%) 6.2
TYPE OF TEST CBR
CRR-UCS @ 100% MOD AASHTO 71
CBR-UCS @ 98% MOD AASHTO 63
CBR-UCS @ 97% MOD AASHTO 46
CBR-UCS @ 95% MOD AASHTO 36
CBR-UCS @ 93% MOD AASHTO a2
CBR-UCS @ 390% MOD AASHTO 27
CBR-UCS @ % MOD AASHTO derived from caleulation,
[% SWELL AT [MODJINRBIPROC] [ 0.00 ] 0.00 ]0.00 | ] ] [ ] { | | 1
FAY TN
Romarks ; /l/
[FORM: Al 3.3R {06.10.2010) Tachniecal Signatory : Rkymond van Nigkerlk




“ LABORATORIES

I 1 N b (I:)TY') L‘ ri“:)'
- GIVIL ENG. LABORATORY SERVICES -
Reg.No.: 2060/030983/07 - VAT. Reg.No.: 4130197405
Testing Lahoratory
4 HARBOT CLOSE , BRACKENDUST |, 7560 Tel. : 0219815558
P.O BCX 1106 , BRACKENFELL Fax 0219816724
Email; info@matrocast.co.za
TEST RESULTS

SKC ENGINEERS Project : KENHARDT SOLAR ENERGY FARM
P.O. BOX 229

PAARL Your Ref :

7620 Our Ref 1 30630

Attention: MR W VOSLOO Date Reporled 1 12.09.2011

SIEVE ANALYSIS, ATTERBERG LIMITS, CBR, UCS{TMH1:A1-A5)

SAMPLE NO. E 0372 E 0373 E 0374 ]
HOLE NO, TP 1 TR A1 TP 2

ROAD NO. - - -

DEPTH - - -

CHAINAGE Top Middle Bottom

LAYER TYPE - “ .

STABILISED WITH Naat Neat Neat

SUPPLIER - - -

CURING METHOD Nfa N/a Nia

DESCRIPTION Dark Yellow Orange | Olive Clayey Dark Qlive

Material Material Clayey Material

SIEVE ANALYSIS (% PASSING)

75 mm 100

63 mm a6

53 mm a0 100

37.5 mm 83 100 98

26,5 mm 86 a9 97

18.0 mm 83 a8 95

13.2 mm 78 96 95

4,75 mm 62 83 82

2.0 mm 53 70 68

0.425 mim 41 52 49

0.075 mm 21 42 44

S0IL MORTAR

COARSE SAND<2.000mm >0,425mm| 23 26 28

FINE SAND <0.425mm =0.075mm a8 14 7

MATERIAL <0.075mm 39 60 65

CONSTANTS

GRADING MODULUS 1.85 1.36 1.39

PRA CLASSIFICATION A-2-4(0) A-7-B(4) A-7-6(4)

UNIFIED SOIL CLAS. sC sC SM

LIQIND LIMIT (%) 23 43 42

PLASTICITY INDEX (0.425mm) 9 20 16

LINEAR SHRINKAGE (%) 4.5 9.5 75

FORM: At 3.3R {06.10.2010) Technical Signatory ; Gregory Bell 1 Page 2 of 4

\
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Remarks:  SAMPLED AND DELIVERED BY CUSTOMER 90




P.OBOX 1106 , BRACKENFELL

T CLOSE , BRAGKENDUST |, 7560

- CIVIL ENG. LABORATORY SERVICES -
Reg.No.: 2000/030983/07 - VAT. Reg.No,: 4130197405

TEST RESULTS

SKC ENGINEERS

P.O. BOX 220

PAARL

7620

Attention; MR W.VOSLOO

“F= LABORATORIES
(PTY.) LTD.

Testing Laboroloty

Tel, : 0219815558
Fax 0219816724
Email; info@matrocasl.co.za

Project : KENHARDT SOLAR ENERGY FARM

Your Ref
Our Ref

Date Reported

396301
£ 12.09.2011

SIEVE ANALYSIS, ATTERBERG LIMITS, CBR, UCS{TMH1:A1-Ab)

SAMPLE NO. E 0395 E 0396 E 0387

HOLE NO. TF 1 TP 2 TP 4

ROAD NO. - - -

DEPTH 1.6m 2.0m 1.3m

CHAINAGE 100 MW 100 MW 100 MW

LAYER TYPE - - -

STABILISED WITH Neat Neat Neat

SUPPLIER - - -

CURING METHOD N/a N/a N/a

DESCRIPTION Dark Red Brown Dark Red Brown Dark Dlive
Materia Material Material

SIEVE ANALYSIS (% PASSING)

75 mm

63 mm 100 100

53 mm 96 98

37.5 mm 94 100 o8

26,6 mm eal a8 85

9.0 mm a5 B85 77

13.2 mm 74 78 69

4.75 mm 56 52 49

20 mm 44 38 37

0.425 mm 33 26 25

0.075 mm 21 18 11

SOl MORTAR

COARSE SAND<2.000mm >0.425mm | 25 32 32

FINE SAND <0.425mm >0.075mm 27 21 28

MATERIAL <8.075mm 48 47 30

CONSTANTS

GRADING MODULUS 2.02 218 227

PRA CLASSIFICATION A-1-b(0) A-2-4(0} A-1-a(0}

UNIFIED SOQIL CLAS. C SM-SC GW-GC

LIQUID LIMIT (%) - 20 -

PLASTICITY INDEX {0.428mm}) sp 7 NP

LINEAR SHRINKAGE (%) 0.5 4.0 0.0

3,3R {06.10.2010)

Remarks :  SAMPLED AND DELIVERED BY CUSTOMEF?Q

/ﬁf\\
o\

Technicat Signatory 1Gregory Ball
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ARBOT CLOSE , BRACKENDUST |, 7560 Tel. {21 9815558
P.O BOX 1106 , BRACKENFELL Fax 0219816724

Fmail; info@matrocast.co.za
TEST RESULTS

SKC ENGINEERS Project | KENHARDT SOLAR ENERGY FARM
P.G. BOX 229

PAARE Your Ref :

7620 Qur Ref 1 39630

Aftention: MR W.VOSLOO Date Reported 1 13.08.2011

Tesfing Loporatory

pH TEST RESULTS : METHOD A20

Lab.No. Customer Material Average

Mark Description pH
E 0372 TP 1 DIYIOr 8.8

{Top) Malerial
& 0373 TP A1 Ol Clayey 6.4

{Middle) Material
E 0374 TP 2 D/OI Clayey 6.7

{Bottorm) Material
E 0395 TP1/1.8 D/R/Br Material 6.9
-
E 0398 TP 2/20 D/R/Br Material 6.4
E 0397 TP 4/1.3 D/Ol Material 6.7

A N
Remarks : 00 [ / / \M

3.3R (06.10.2010) Technical Signatofy : Gregory Bell LI Page 4 of 4 |
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: ? EARORATORIES
% (PTY.) LTD.

- CIViL. ENG LABORATOF{Y SERVICES -
Reg.No.: 2000/030§83/07 - VAT. Reg.No.: 4130197405

; a SANAS Accredited Testing Laboratory, No, T0248
4 HARBOT CLOSE , BRACKENDUST , 7560

Tel. 1021 818558
Fax 0219816724
Emall ; info@malrocast.co za

TEST RESULTS

¢

Pagoei/a

S

Taaling Laboratety

SKC ENGINEERS Frojact : BOLAR FARM , KENHARDT
P.O.BOX 229
PAARL Your Ref :
7620 Our Ref 1 46168
Agention: MR M.LOUBSER Pate Reporiad (20.11.2042
CBR-UCS GRAPH/S (OPTIONAL INFORMATION)
I 0161 - Neat

300

200

100

’r’/@"/
50 e
30 *‘*‘”MOA/
-y

20
&
a 10

5

o 3
2
1
90 92 94 g§ 98 100
% OF MAX, DRY DENSGITY
FROC NRB MOD

COMPACTION (% 20.6 08,8 99.6
CBR 20 37 67
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CIVIL ENG. LABORATORY SERVICES -
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a SANAS Accredied Testing Laboratory, No. T0245
4 HARBOT CLOSE | BRACKENDLUST | 756D Tel. : 02195815550
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1

Tasbi Labercloey

PO BOX 1106 | BRACKENFELL Fax 0215816724
Email : infe@matrocast.co.za
TEST RESULTS
SKC ENGINEERS o - Project * SOLAR FARM , KENMARDT
P.O. BOX 229
PAARL Your Ref :
7620 Our Ref 1 46168
Atention: MR MLOUBSER Date Reponad 1 28.11.2012
FOUNDATION INDICATOR (ASTN: D422)
Sample No. 'K 0155 [Wiaterial Description | DUSKY GREEN
Hola No. LA Clay %) | Silt %) | Sand (%) [ Gravel (%) | Classification ]
Depth Jonnings 1.1 1.6 25.6 71.8 SAND
. Aslm 14 31 43.1 527 SAND
. . L ) ]
Ll Limit {%) : Brilsh Standard | 0.6 32 25 4 718 SAND
Plasticily Indax L gp :
ASAGRANDE PLASTICITY CHART CTIVITY DIAGRAM
Linear Shrinkage (%) (0.5 0 CAS o7 ACTIV ZOIA 1.0
Pl of Whals Sample 10 &0 g 2 ‘W Linel]  sot '
£.R.A. Classification s A-t-a(0y 80 E 501 VERY HIGH 17
Unified Soil Classificatioh : GW % 40 4
Aotivity 1 0.00 ok
Heave Classification LOW E 204 /ﬁg/
. &,
P Grading Modulug ;2,55 107 c-j') '%/E)(a.}
Percentage (<0.002) 1.0 o L AR R r 0 S
i 20 30 40 50 60 7G 80 90 100 0 10 20 30 40 50 60 70
Molstura Content (%) 1.8 Liquid Lireit (%) Percentage {<0.002}
PARTICLE SIZE DISTRIBUTION
100 A1
o0 /,/
2 80 -
] |eee=r]
£ o pd
u
wh
g 50 - r/
;u; 40 //
; a0
2 20 ]
5 L
10 Ham
.ﬂ-"""ww
‘_‘2?{ m%‘gmg Sgg nﬂc)‘l?} o ¢l"¢» g £ = | ela |l o oloo
SREIRIE | BI85 IS R8s 3RE | Bl R )8 g 2 SZIE R 888
L= Py alsleslalo | oleld | dledias & 5 = i w ~ v |alw|mnes
Eg & m ~ Wlw|m w lntng
z-?n.ugow D A B ~ | | o o~ w o P o ~ t~ | =t | o | @lmlv
JENN CLaY | SILT | SAND | GRAVEL
FINE MEDIUM COARSE
ASTM CLAY SILT SAND SAND SAND GRAVEL
FINE MEDILIM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY | SHILT SILT SILT SAND SAND SAND GF\‘AVEL GRAVEL GRAVEL
Remarks:  SAMPLED AND DELIVERED BY CUSTOMER ‘ (’ / W
FORM: A6 33R (06.10.2010) Technical Signatory ; Raymond van Niekerk
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Rag.No,; 2000/030583/07 - VAT, Reg.No,: 4130187405

& SANAS Accredited Testing Lahoratory, No. T0245

4 HAF\BOT CLOSE , BRACKENDUST , 7860 Tel. ;021 9815558
P.OBOX 1108, ERACKENFELL Fax @021 816724

Email : info@matrocast,co.za
TEST RESULTS

[skc ENGINEERS  Projoct 1 SOLAR FARM , KENHARDT
£.0. BOX 229
PAARL Your Ref :
7620 Cur Ref 1 46168
Attention: Mz M.LOUBSER Date Reported :28.11.2012
FOUNDATION INDICATOR (ASTM: D422}
Sample Mo, S K 0356 [ Matorial Doserlption : DARK BROWN T ]
Hola No, B ' [Clay (%) TSI (%) | 5and (%) | Gravel (%) | Classification )
Dep[n - Jennings 2.5 3.7 30.5 ] 63.3 SAND
Astm 2.5 9,9 42.3 48.4 SITY SAND
e Limit (% - :
Hlauld Limit (%) : Briih Standard {14 52 0.1 63.5 SAND
Plasticity Index : 5P -

B . CASAGRANDE PLAS CHART ACTMITY DIAGRAM
Linear Shrinkage (%) 108 70 i ey 707 i o 1.0
P1 of Whols Sample 10 6O gﬁ : ; ‘ ‘A Line a0l '

P.RLA. Classification T A-1-a(0) 50t 5O VERY HIGH  n7
Unified Soll Classification - SW-SC & a0t
=
Activity :0.00 &30
Heave Classification T LOwW % a0
Grading Modulus 12.23 = 101 L
q (SEIJ_/M ; -
Parcentaga (<0,002) 1.0 0 0 é’ ' doo
i0 20 50 40 50 60 70 80 80 100 10 20 30 40 50 60 70

Moisture Contenl (%5) ;3.3 Liguid Limit (%) Parcentage (<0.002)

100 FARTICLE SIZE BISTRIBUTION

-

50 |

JH 3

> 80 /

@ 70 _

¢ e

& G0 — va

3

& 50 =4 B

”

w 40 f/

530 | e

g 20 7]

P
5 .
[ 10 r:M
— 1] .
R ZRBiRi2 | 8ig(8 8§8$ 2|l 8| 8§ 2 a 21818 2| 838
2HE|GIE S| 588 s | |28 388|s bR S I = r Bk D= e il o oc
BRG] g S|oelels | glae|e | Slaldls & & a Y = LGRS R FEA P
31; g o~ [ e w [ 7] o ]leo o] o] 2la
aza:%w-r Siodraler o | erf e |w [7=4 73 0 o ™ o I \ & iw]| o o
JENN CLAY ] SILT | SAND 1 GRAVEL
FINE MEDIUM COARSE
ASTM CLAY ST SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY | ST SILT SILT SAND SAND SAND LGRAVEL GRAVEL GRAVEL
o N
Remarks :  SAMPLED AND DELIVERED BY CUSTOMER /%/ fm
FO! A8 3.3R (06,10.2010) Techrical Signatory : Raym%nd yan Niegkerk -
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- Ci\!li E;NG LABORATQRY SER\/ICES -
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a SANAS Accredited Testing Laborstory, No, T0245

Tz lomcluy

4 HARBODT CLOSE , BRACKENDUST , 7560 Tol. (2% 9815558
P.O BOX 1106 , BRACKENFELL Fax 1021 BB18724
Emasil : info@matrocast.coze
TEST RESULTS
SKC ENGINEERS Proiect : SOLAR FARM , KENHARDT
P.0. BOX 229
PAARL Your Ref :
7620 Our Ref 1481568
Attentlont MR M.LOURSER Dats Reponred 128.11,2012
FOUNDATION INDICATOR (ASTM: D422)
Sample No. K 0167 [ Material Description : DARK OLIVE SAND ' |
Hole No. ;€1 ‘Clay (%) | St (%) Sand (%) | Gravel (%) ] Classificatlon
Depth - Jonnlngs 0.6 1.2 33.9 64.4 SAND
Liguid Linit (%) : | Aslm 0.6 2.6 50.1 36.7 SAND
-4 ‘ - British Standard | 0.6 15 335 Ea A SAND
Plasticity Index . NP - p——
. NDE PLASTICITY CHART ACTIVITY DI
Linear Shrinkage (%) 6.0 70 CASAGRA LAST R . s OAGRAM 10
Plof Whole Sample 1 0 6D] 5 |3 £ ‘A'Line}]  gok '
PRA. Classifioation  : A1-3(0) 50} @ = u 5O VERY IHIGH g7
Unified Soit Classification © SW 5 anf & 08
2 a 0.6
Activity 10.00 & 30t !
. - ) @ A i G £
Haave Classifieation cLow ®oaph o it fos F
, o N B
p Grading Modulus L 247 1ot (:;') (f,}/'w) & =1
Pareantags (<0,002 1.0 ] A B , -
g8 (<0.002) 0830720 30 40 60 80 70 86 80 100 0 §715750 30 40 40 80 70
Moisture Content (%) 0.3 { Liquid Limit (%) Parcantage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
90 e e
L 80 //
@ 70
[¢] /
z A
& 60
177]
& 50 /
/
@
w 40 7
g 30 =]
2 20 //
S 10 e
| s—e—"]
SaE|Z|8 | SIRRZ(S|BIE|2 | 21988 | 8|88 g 8 18|18 | 8|88
EEEQC& o lom|iQ|a ajaia SO o - o ~+ = r~ Al @il sl
=N ] « o |lolo L= = I = == LonI-Lem i Y o) (=) [=3 L= o 5 b b o~ " bl [
”“’- E e m ey [ B bl ‘f‘?g
;,-aﬁ%“‘“" S T B e R v | et| et [ o w o - o 2| aim]| | ool
JENN CLAY i SILY | SAND [ GRAVEL
FINE MEDIUM GOARBE
ASTM CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM  |COARSE | FINE MEDIUM coms FINE MEDIUM | COARSE
BS CLAY | BILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL
l
Remarks .  SAMPLED AND DELIVERED BY CUSTOMER
| FORM: AG 3.3R (06.10,2010} Technical Signatory : Raym‘md van Nigkerk

K




DEC-04-2012 1028 FromMetrocast 02198167424 To:0218727 740 Page:7 /9
0219616724

e

CIVIL ENG. LABORATORY SERVICES -

Feg No.: 2000/030883/07 - VAT. Rag.No.: 4130197405
a SANAS Accredited Testing Laboratory, No. T0245

T LABORATORIES
(PTY.) LTD.

Taiilng Lohomloy

4 HARBOT’ CLOSE | BRACKENDUST | 7680 Tol 1021 9815568
£.0 BOX 1106 , BRACKENFELL Fox 021 9816724
Email : mfo@malrocast.co.za
TEST RESULTS
SKC ENCGINEERS a Project : SOLAR FARM , KENHARDT
P.O. BOX 220
PAARL Your Ref :
7620 . QOur Ref ;46168
Altention: MR M.LOUBSER Date Reportad 08.14.2012
FOUNDATION INDICATOR (ASTM,: D422}
[Sample No. K 0158 Material Description < DARK BROWN SAND o
Hoie No. 1D » Clay (%) | S (%) Sand (%) | Gravel (%) | Classification
Dapth Jenaings 1.3 3.4 38.6 58.8 SAND
Liquid Limil (% - Astm 13 7.6 46.5 44,7 SAND
Rt ) ’ British Standard 1.0 4.0 36.2 58.8 SAND
Plasticity Index T NP - > -
ACTMITY
Linear Shrinkage (%) 0.0 " CASAGRARDE PLASTICITY CHART - C 2lf())lzﬂ\GRAM 10
Pl of Whole Sample St 60 :0‘“ E g A Line et
PR.A. Glassification : A-1-8(0) 50t @ o 50f VERY HIGH 157
Unified Soil Classification : SW-SC & 40 5 40
& (7]
Activity : 0.00 & 30 ﬁ 30T
Heave Clagsifieation JLOW § 20 €T e el T g
5 — kS
“ Grading Medulus L 2.24 B 16+ t .}-}:\“ '-“J( i) @ 07
EC)
Percentags {<0.002 1.0 EROLD) P —— ,
9{:0.002 10 20 30 4D 60 60 70 80 30 {00 00 10 20 30 40 5o 60 70
Maoisture Content (%) 123 Liguid Limit (%) Percontage (<0,002)
<00 PARTICLE SIZE DISTRIBUTION
90 b fﬁf“_“';)
w f,,v——"
= [314] /
2 70 -
% /
& 60 . =
2 o ]
[+
S a0 e
w
=
g a0 ’f/
% 20 Pl
© 10 pone=T
’_“,‘__/
e
o —jio]= w | eidin]a a|ola olole|o I < =) © e alo|la] ol olae
$aE[2lE ) BIEERIZ BIRR SEEE | B 8§ 5 8 | §|E|3|8)8a2
v wigla dlddlale | &|g]s | alsle]|s & & o o < bl I I o R
o
1 ) PR Y N U ) 6% R T B S IR T | 3 SRR
JENN CLAY ] SILT ] SAND | GRAVEL
FINE MEDIUM COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARGE FINE MEDIUM COARSBE
B8 CLAY | SILT SILT SILT SAND - SAND SAND °SBQVE’L GRAVEL GRAVEI
Remarks :  SAMPLED AND DELIVERED BY CUSTOMER ( ( W
FORM: A8 |3.3R (D6.10.2010) Technical Signatory : Rhymond van Niekerk
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LABORATORIES
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4 i
SERVICES -
Reg.No.: 2000/030983/07 - VAT, Reg.No.: 4130197405

a SANAS Acgredited Testing Laboratory, No. T0248
CLOSF | BRACKENDLST | 7660 Tel, 0219615558

P.O BOX 1108, BRACKENFELL Fax 0219816724
Emall : Info@matrocast.co.za
TESTRESULTS
SKC ENGINEERS Project : SOLAR FARM , KENHARDT
P.O. BOX 229
PAARL Your Ref :
7620 Qur Ref c4B168
Altention: MR M.LOUBSER Dala Raporiad 1 28.11.2012
EOUNDATION INDICATOR (ASTN: Da22)
Sample No. 1K G159 [ Materiat Description : DARK OLIVE & BROWN SAND
Hola No, G Clay (%) | Silt (%) | Sand (%) | Gravel (%) | Classification B
Dapth Jonalngs 1.3 1.8 44.2 52.8 SAND
Asim 13 8.1 553 34,5 SAND
0, [
il Limit {%) ' British Stondard | T4 55 6 526 SAND
Plaslicity Indax ¢ NP -
CASAGRAND STICITY CHA ACTIVITY DIAG
Linear Shrinkage (%) 0.0 78 G E PLAST R 76 < 2?)|A RAM 10
Pl of Whote Sample 10 aof 5 2 & A Line || gof / '
P.RA. Classification  : A-1-a(0) 50 o ® o 50 VERY HIGH g7
=} —
Unifiad Soll Classification ; SWe=3( .:ﬂé 401 ,%AO r
Activity £ 0.00 = 301 2 30
Heave Classiflcation cLow % 201 Edp” i g g
. g - 5
| Grading Modulug 1220 1ot @“"’):’) ‘“: ) e & 107
Percenlage (<0.002 4.0 L —s . T—
g (<0.002) 08 0 30 30 40 50 80 70 80 90 100 95710 20 30 40 56 80 70
Molsture Contant (%) 12,3 Llguid Limit (%) Percontage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
80 - T
E 80 //q,ﬁ_
@ 70
(]
= &0 P
0
4 /
o 50 i
8
g 40 //
Z a0 o
g A
a 20
=]
S 10 fﬂ/f
]
AR B AR IR g | 8 | 8|88 |8
vl l2ld | Sid2IS]|3 ] 3|3|S | 35812 PO R - 3 L R I I b
£ m
cgglele | «|Helalo | wlnfw ] ofosle | 2] 2] = & 2 Rlele]s| s
JENN_ CLAY [ SILT | SAND ] GRAVEL
. FINE MEDIUM COARSE
ASTM CLAY SILT SAND SAND SAND GRAVEL
FINE MEBIUM  |COARSE | FINE MEDIUM | GOARSE | FINE MEDIUM | COARSE
BS CLAY | SHT ST SILT SAND SAND SAND..._ | GRAVEL | GRAVEL | GRAVEL
Remarks :  SAMPLED AND DELIVERED BY CUSTOMER /
|| FORM: 3.3R (06.10.2010) Technical Signatory ‘Raymond van Niekerk
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- CIVIL ENG LABORATOFQY SERVICES -
Rea.No.: 2000/030983/07 - VAT, Rog.Nv.; 4130197405
a SANAS Accredited Testing Laboratory, No. T0246 L 0
4 HARBOT CLOSE , BRACKENDUST , 7560 Tel, 0219815668 lesib Toteratory
P.O BOX 1106 , BRACKENFELL Fax 021 3816724
Emall : info@matrocast.co.za
TEST RESULTS
SKC ENGINEERS Project : SOLAR FARM , KENHARDT
PO, BOX 279
PAARL Your Ref :
7620 Our Ref L 45168
Attentlon: MR MLOUBSER Dala Reparted 128112012
FOUNDATION INDICATOR (ASTM: D422)

“Sample No, "K0160 || Material Description : DARK OLIVE & BROWN SAND o |
Hole No. :H 1 Clay (%) | Silt (%) Sand (%) | Gravel (%) ] Classlfication B
Deplh - Jennings 08 2.0 44.4 52.8 SAND

Asim 0.6 3.9 714 24.0 SAND
Liquid Limit (%) ' Briish Stendard 0.6 26 rg 28 SAND
Plastisity tndex © NP =
3 A
Linear Shrinkage (%) ;0.0 "o CASAGRANDE PLASTICITY GHART ” c*nvm:? E:)IAGRAM 60
P! of Whole Sample L0 6or % 2 5 A Line 80
PRA. Classification 1 A-1-a(0) 50t 3 = / o 60 VERY HEGH 0.7
Unified Soil Classificalion ; SW-SC E a0 £ 4ot 4,// g‘;
L=t [ 3
Attivity (.00 E 307 & 307 HIGH /
Heave Classificalion L LOW E opt /‘/‘/ W i & 20} Mg U
P Grading Modulus -2.28 * 10 @_::‘,}/"ﬂf)caj g 10t
Percantags (<4.002 (1.0 s J*‘” i .
ercantage (<0.002) 08710 30 30 46 &0 60 70 60 90 100 0670 20 30 40 €0 60 70
Moisture Content (%) 1.0 L:qmd Limit (%4) Parcentage (<0.002)
100 PARTICLE SJZE DISTRIBUTION -
80 : g can il I
w /
o 80 /?’/
& | [
o 70
% 60
w
& 80 - .
&
w 40 /7/
g an L — : oL
g, 20 L
B 10 ;ﬂ""’?
-ﬂ“m""h'-’ J
PO, —T
e L B ar i il B Bl e E=3E = {iojc e [~] € [ ] (o] g (=% (=3 [~] g g [=)lw]
THHEREE R AR AR | B | §|BB|B|%
R P I o |olgje|s | dleie | wisloio o g P ~ e FH IR IR IR S IR
a2 ale
ﬂﬂ?},%gv wa | waly ]y | e |y e L :3 8 I“; ;e B o g E‘) g g{ge
JENN CLAY | SILT i SAND GRAVEL
FINE MEDIUM COARSH
ASTM CLAY SILT SAND | SAND SAND GRAVEL
FINE MEDIUM  |COARSE | FINE MEDIUM | COARSE [ FINE MERIUM COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks:  SAMPLED AND DELIVERED BY CUSTOMER / X [
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OCHA Regional Office for Central and East Africa

{T& Earthquake Risk in Africa: Modified Mercalli Scale

Issued: December 2007
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Earthquake Intensity Zones in Africa

This map shows earthquake intensity zones in accordance with
the 1956 version of the Modified Mercalli Scale (MM), describing
the effects of an earthquake on the surface of the earth and
integrating numerous parameters such as ground acceleration,
duration of an earthquake, and subsoil effects. It also includes
historical earthquake reports.

Angola

The Zones indicate where there Is a probability of 20 percent that
degrees of intensity shown on the map will be exceeded in 50
years.This probability figure varies with time; i.e,, it is lower for
shorter periods and higher for longer periods.

Islands and countries too small to be easily visible are
represented by boxes giving an approximate level of equivalent
risk based on data from Munich Reinsurance Company's NATHAN

system. Namibia

Earthquake Intensity

Modified Mercalli Scale L. Instrumental
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TI1. Slight

IV. Moderate

V. Rather Strong
VI, Strong
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XII. Catastrophic
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Degree VI

| Degree VI

I Degree VI

I Degree IX-XII
B Insufficient data

Map data source: UNESCO (1987) through UNEP/GRID-Geneva, 1994, GAUL 2007,
Hazard data from UNEP/GRID, the Pacific Disaster Center (PDC), and the Natural
Hazard Assessment Network (NATHAN) by the Munich Reinsurance Co.
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United Nations Office for the Coordination
of Humanitarian affairs (OCHA)
Regional Office for Central and East Africa
(ROCEA)

Email: roceainfo@un.org

The names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations

Map: Earthquake 071219
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POWER FACILITY - PORTION 7
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COPYRIGHT IS VESTED IN THIS DOCUMENT
AND NO USE OR REPRODUCTION OR
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