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EXECUTIVE SUMMARY

This geotechnical report contains the findings and development recommendations for the
proposed ferrochrome plant and water treatment plant, industrial (ferrochrome reserved)
area, and ferrochrome plant area at Musina on farm Dreyer 526 MS and Van Der Bijl 528 MS

within the jurisdiction of Musina Local Municipality, of Vhembe district in Limpopo Province.
The co-ordinates that can be used to locate the sites are:
Ferrochrome plant and water treatment plant: 22° 37' 36" S, 29° 52' 32" E
Industrial (ferrochrome reserved) area: 22° 38' 21" S, 29° 52' 27" E
Ferrochrome plant area: 22° 38' 3" §,29°53' 8" E

This geotechnical investigation aimed to identify potential hazards for the development,
determine the ground conditions at the site to provide the recommendations for safe and
appropriate design. The major geological formation underlain the area is Gumbu Group,

Alluvium, Malala Drift Group and Undifferentiated Karoo Supergroup.

Five disturbed samples were taken from the test pit excavations for laboratory analysis of
Foundation Indicators and California Bearing Ratio. The laboratory test results are included
in Appendix B. The main geotechnical constraints to the development will be Compressible

and Potentially Collapsible soils.

In terms of SABS 1200D, intermediate excavation conditions are anticipated from the surface
to depths of about 1.6 m. It was noted that excavation was possible with a TLB to that extent,
Excavability problems are foreseen from below 1.6 m as there was refusal encountered.
Refusal was encountered throughout the site. Based on the material characteristics and the
typical soil profiles, the site falls under two geotechnical zone that classifies for Residential
Site Class Designations according to NHBRC GFSH-2 document as C1. The characteristic of
founding materials are compressible and potentially collapsible soils. The options for
suitable foundations are normal, modified normal, deep strip foundations, compaction of in-

situ soils below individual footings, and soil raft.

iv
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It is considered that the conditions prevailing on site are such that the site is considered
suitable for the proposed development, provided the recommendations outlined here are
adhered to. Please note that this executive summary does not fully relate to our findings and

opinions. Those findings and opinions are only presented through our full report.
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1.INTRODUCTION

Geo Equilibria (Pty) Ltd was appointed by Gudani consulting Pty Ltd on behalf of Kinetic
Development Group and Alloy Metallurgical Base (Pty) Ltd in March 2025 to conduct a
geotechnical investigation for the proposed ferroalloys/ferrochrome smelter plant that will
be within the existing and approved Musina-Makhado Special Economic Zone (MMSEZ)
ferrochrome plant and water treatment plant, industrial (ferrochrome reserved) area, and
ferrochrome plant area at Musina on farm Dreyer 526 MS and Van Der Bijl 528 MS within

Musina local municipality, of Vhembe district in Limpopo Province.

The investigation was carried out in accordance with the requirements of the National
Department of Housing Generic Specification GFSH-2 (2002). This report presents the
findings of the geotechnical investigation and provides recommendations for the

appropriate foundation design and precautionary measures to mitigate the identified risks.

Kinetic Development Group Limited (KDGL) proposes to establish the industrial and
metallurgical activities in the mentioned farms below within the approved Musina-Makhado
Special Economic Zone (MMSEZ) area, Musina and Makhado Local Municipalities, Vhembe

District, Limpopo.

1.1. PROJECT DESCRIPTION

Kinetic Development Group Limited (KDG) intends to develop and establish a ferrochrome
and ferroalloys smelter plant within the approved MMSEZ area. The scale of the project is
planned to have an annual output of 125 000 to 1 000 000 tons, and 2 x 33,000 kVA electric
furnaces and their supporting facilities are built. The design shall include general, electric
furnace smelting system, raw material system, pellet and roasting process, general
transportation, power supply and distribution and electrical facilities (including 132kV
transformer station), water supply and drainage system (water, turbidity circulating water
system), including ventilation, dust removal, thermal and gas facilities, computer,
telecommunications, mechanical repair, inspection, construction, structure, energy analysis

and evaluation, environmental protection, occupational safety and health and fire
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protection, labour and training, project investment estimates, technical economy and

evaluation.
Main facilities within the Project scope include:

High-carbon ferrochrome production workshop; Chromium furnace baking workshop
(reserved); Raw materials, batching and feeding system; Charcoal dry; Furnace gas
purification and dust removal system; Dust removal system in the production area;
Compressed air preparation; 132KV (power supply) substation and the capacitor

compensation device; Power supply and distribution, electrical control, automation

instruments, telecommunications facilities; Whole-plant control system; Industrial TV
monitoring system; Machine repair shop; Electrode shell production workshop; Water

source connected to the production plant purification water supply system;

Net ring water system; Turbring water system; Production and living water supply and
drainage system; Whole-plant fire protection system; Ventilation and air-conditioning
system; General map of transport and roads, walls, gates; Factory area office building;
Laboratory room; Raw material storage yard, spare parts warehouse, finished product
warehouse; Raw materials into the factory, finished products factory loadometer duty room;
Fire protection, safety, environmental protection and other basic facilities and Slag disposal
pit.

The following associated infrastructure is also envisaged:

e Accessroads;

e Diesel storage tanks;

e Pipelines to Pollution Control Dams (PCDs);
e Berms to separate dirty/clean water;

e Temporary overburden stockpiles;

e Waste rock dumps;

e Topsoil storage dumps;

e Offices

GEO EQUILIBRIA QW
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The scale of the project is planned to the annual output of 125 000 to 1 000 000 tons, and 2
x 33,000 kVA semi-closed high carbon electric furnaces and their supporting facilities are
built. The design shall include general, electric furnace smelting system, raw material system,
pellet and roasting process, general transportation, power supply and distribution and
electrical facilities (including 132kV transformer station), water supply and drainage system
(water, turbidity circulating water system), including ventilation, dust removal, thermal and
gas facilities, computer, telecommunications, mechanical repair, inspection, construction,
structure, energy analysis and evaluation, environmental protection, occupational safety and
health and fire protection, labour and training, project investment estimates, technical

economy and evaluation.
Main facilities within the Project scope include:

e High-carbon ferrochrome production workshop

e Chromium furnace baking workshop (reserved)

e Raw materials, batching and feeding system

e Charcoal dry

e Furnace gas purification and dust removal system

¢ Dustremoval system in the production area

e Compressed air preparation

e 132KV (power supply) substation and the capacitor compensation device
e Power supply and distribution, electrical control, automation
e instruments, telecommunications facilities

e Whole-plant control system

¢ Industrial TV monitoring system

¢ machine repair shop

e Electrode shell production workshop

e Water source is connected to the production plant purification
e water supply system

e Netring water system

e Turbring water system

&

(

)

P

£

\)

—

o

;ﬁ@\

GEO EQUILIBRIA (

}



Gudani Environmental Consulting_25-T-06

2.0BJECTIVES

The primary objective of the geotechnical investigation was to gather information on

subsurface conditions at the site. The objectives can be stated as:

e Provide a description of the location geology of the proposed site;

e Define the ground conditions and classify the conditions through detailed soil
profile descriptions and groundwater occurrences within the zone of influence
of foundations;

e Identify potential geotechnical hazards;

e Comment upon any geotechnical constraints that may impact upon the design
and construction of the proposed development (Dolomite area, etc.); and

e Provide the geotechnical basis for safe and appropriate land use planning,
infrastructure, and housing unit design as well as formulation of precautionary

measures and risk management procedures.

3.SITE DESCRIPTION

3.1. LOCALITY

The development sites (here after referred to as “the site”) is in Farm Dreyer 526 MS and
Van Der Bijl 528 MS outside the Musina town. The sites are situated approximately 11.96 km
East of Sand River, 67.78 km southeast of Mapungubwe National Park, and the site is bound
to N1(west) and R525(north and south) and, respectively. The sites covers an area of
approximately 400.64 ha and can be accessed via N1 and R525 road Figure 1 show the site

locality map. The central co-ordinates that can be used to locate the sites are:
Ferrochrome plant and water treatment plant: 22° 37" 36" S, 29° 52' 32" E
Industrial (ferrochrome reserved) area: 22° 38' 21" S, 29° 52' 27" E

Ferrochrome plant area: 22° 38' 3" S, 29°53' 8" E

4 P
GEO EQUILIBRIA @



Gudani Environmental Consulting_25-T-06

3.2. SITE DESCRIPTION

3.2.1. TOPOGRAPHY
Ferrochrome plant and water treatment plant: The peak on-site topographical elevation

point recorded was 689 mamsl (meters above mean sea level) and the lowest point at 675
mamsl, with an elevation loss of 14 m over a lateral distance of ~680.35 m. The gradient of
the site is 2.05%. The topography of the area is generally a gentle terrain. The topography on
the site dips southeast.

Industrial (ferrochrome reserved) area: The peak on-site topographical elevation point
recorded was 690 mamsl (meters above mean sea level) and the lowest point at 676 mams],
with an elevation loss of 14 m over a lateral distance of ~1769.93 m. The gradient of the site
is 0.79%. The topography of the area is generally a gentle terrain. The topography on the site

dips northeast.

Ferrochrome plant area: The peak on-site topographical elevation point recorded was 684
mamsl (meters above mean sea level) and the lowest point at 673 mamsl, with an elevation
loss of 11 m over a lateral distance of ~860.97 m. The gradient of the site is 1.27%. The

topography of the area is generally a flat terrain. The topography on the site dips southeast.

3.2.2 LANDUSE, INFRASTRUCTURE AND SOIL COVER

The surface conditions were generally dry at the time of the investigation. Infrastructures
encountered were herds of livestocks, houses for farmers. Adjacent to the site there was
N1road on east and R525 road on north of the site, Baobab tollgate and Caltex garage at the
intersection of N1 and R525.

3.3.3. CLIMATE

The climate at the site is characterized by local steppe climate. This location is classified as
BSh by Képpen and Geiger. The mean temperature prevailing in is recorded as 22.9 °C,

according to statistical data. Approximately 372 mm of rainfall occurs on a yearly basis.

GEO EQUILIBRIA
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The driest month is August, with approximately 2 mm of rain. The greatest amount of
precipitation occurs in January, with an average of 82 mm. The temperatures are highest on
average in December, at around 26.3 °C. The coldest month of the year is July with an average

of around 17.1 °C.

3.3.4. DRAINAGE
The proposed site is in Limpopo Catchment Management Area, in Quaternary Catchment
A71K. The Sand River is the significant water surface resources at which it bound the site on
the north. This river flows from the northern side of the Soutpansberg mountains eastwards
for about 200km before it joins the Limpopo River at the South Africa near the border of

Zimbabwe. The streams are considered perennial.

The sites are drained by means by means of run-off, with storm water collection generally

towards the northeastwards of the sites.
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4. METHOD OF INVESTIGATION

4.1. DESKTOP STUDY

Desk study included a study of published geological and topographic maps, aerial
photographs, ortho-photographs, geo-hydrological maps, or any other relevant data from

previous work on and around the site. The purpose of the desk study was to:

e Provide background information and technical guidance as well as to refine the
scope of work for the follow-up geotechnical assessment; and
e Identify potential geotechnical significant features such as tension cracks, slope

failures and bulging of faces to be confirmed during site walkover.

4.2. GEOTECHNICAL INVESTIGATION

A geotechnical investigation was conducted, during which geotechnical significant features
across the site such as potential seepage zones, tension cracks and bulging of faces were
recorded. This phase of investigation relied on intrusive investigation methods such as test
pitting, in-situ testing to collect and provide interpretive information to make

recommendations regarding foundation and structural design.

The geotechnical investigation was carried out on the 28t of March 2025, which involved the
excavation of 32 test pits (TP1 to TP25) using a TLB from the ground surface to maximum

depths of around 1.6 m below ground level or machine refusal.

The test pits were positioned on various sections of the area under investigation considering
the anticipated ground conditions, existing land use and the proposed development. The test
pits positions were recorded in the field using a handheld Global Positioning System (GPS)
with an accuracy of 3 m, and their coordinates appear on the soil profile log that is included
in Appendix A of this report. The test pits were profiled by a geologist according to standard

practice to define ground conditions and groundwater occurrences within the zone of
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influence of foundation work. Figure 2 shows the position of the test pits and geotechnical

zonation of the site.

4.3. LABORATORY TESTING

Laboratory testing forms an essential part of geotechnical investigation. Representative
disturbed samples were randomly retrieved from soil horizons for examination,
identification, and laboratory testing. The laboratory test results are discussed in Section 7
of this report. All test pits were backfilled with the in-situ material immediately after

profiling.
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TEST PIT MAP FOR THE PROPOSED FERROCHROME PLANT AND WATER TREATMENT
PLANT, FERROCHROME PLANT AREA AND INDUSTRIAL(FERROCHROME RESERVED)
WITHIN THE MUSINA LOCAL MUNICIPALITY LIMPOPO
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5.GEOLOGY

The study area is predominantly characterized by lithologies of Alluvium colluvium, Malala

Drift Group, Gumbu Group and Undifferentiated Karoo Supergroup.

5.1. ALLUVIUM, COLLUVIUM

Alluvium is material deposited by rivers. It is usually most extensively developed in the
lower part of the course of a river, forming floodplains and deltas, but may be deposited at
any point where the river overflows its banks or where the velocity of a river is checked.
Alluvium consists of silt, sand, clay, and gravel and often contains a good deal of organic
matter. It, therefore, yields very fertile soils. In some regions, alluvial deposits contain gold,

platinum, or gemstones, and tin ore (cassiterite).

Colluvium (transported soil) occurs at shallow depths across the site and comprises
abundant gravel and cobbles in a silty sand matrix (Kipaji, 2023). Quartzite rock is highly
resistant to weathering and produces shallow soil profiles from weathering with bedrock
occurring at shallow depths. The weathering product of quartzite is generally a gravelly sand

that increases in gravel content towards bedrock.

5.2. GUMBU GROUP

The Gumbu Group is of Beit-Bridge complex, of the Central Zone domain of Limpopo Belt
(Bamford, 2021). It mainly comprises of metapelite, minor leucogneiss, calc-silicate rocks and
marbles. The marbles range from medium to coarse grained rocks with variety of colors like
white, grey, and attractive pink. The combined varieties include amphibole, sphene, microcline,
scapolite, and quartz. The slight developments of calc-silicate are medium grained, greenish grey

and well-banded.

Marble together with associated calc-silicate rocks constitutes of bulk of the group,
apparently at the top of the Biet Bridge Complex. Minor intercalations include amphibolite,
metaquartzite and garnetiferous leucocratic gneiss. The rocks of the Gumbu Group usually

form positive topographic features, often covered by surface limestone.

11

GEO EQUILIBRIA @b



Gudani Environmental Consulting_25-T-06

5.3. UNDIFFERENTIATED KAROO SUPERGROUP

Undifferentiated Karoo Subgroup generally refers to rocks within the Karoo Supergroup in
South Africa cannot be definitively assigned to a specific, recognized formation or group. The
lithology found within the undifferentiated karoo are shale, mudstone, siltstone, basalt and

minor tuff.

This site does not reflect any risk for the formation of the sinkholes or subsidence caused by
the presence of the soluble rocks (dolomite or limestone), and no evidence of mining activity
beneath the study area has been revealed. The lithologies present in the study area are

illustrated in Figure 3 below

12 %
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6.SOIL PROFILE

A brief description of the various soil horizons encountered during these investigations is
given below with a summary in Table 1. Detailed test pits profiles are given in Appendix A
of this report. The method involved in the soil profile is regarded as the MCCSSO which is the

Moisture, Colour, Consistency, Structure, Soil Type and the Origin of the soil.

6.1 TOP COLLUVIUM WITH ABUNDANT ROOTLETS, SILTY SAND
MATERIAL

A relatively thin layer that described as dry, brown, slightly medium dense to dense, the soil
structures encountered was fissured and intact. The soil type was sand silty and silty gravel

with a small amount of boulders, colluvium and hill-washed soil with abundant rootlets.

This layer ranged in depths between 0.0 m to 0.4 m as encountered in all this test pits

excavated.

6.2 SILTY/ SAND GRAVEL WITH BOULDERS, COLLUVIUM

A relatively thin layer that was dark brown to orange brown, dense, silty/clayey gravel soil
with boulders that was dry. The origin of the soil was colluvium. Some other part of the site

was micro-shattered and others were intact.

This layer ranged in depths between 0.1 m to 0.9 m as encountered in all this test pits

excavated.

6.3 SILTY/ SAND GRAVEL WITH BOULDERS OF RESIDUAL ROCK

With accordance to the MCCSSO, this layer described as dry to slightly moist, the soil colour
range between dark yellowish orange, dusty red, and dark olive, dense to very dense, poorly
graded silty gravel and clayey sand micro-shattered intact residual soils with boulders of

parent rock.
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This layer ranged in depths between 0.1 m to 1.6 m as encountered in all this test pits

excavated.

Table 1: Summary of Test Pit Profile Logs.
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0.9 0-0.3 0.3-0.6 0.6-09 -- 1
1.1 0-0.3 0.3-0.7 0.7-11 -- 1
1.2 0-04 04-09 09-1.2 -- 1
1.1 0-03 0.3-0.7 0.7-1.1 -- 1
1.5 0-05 0.5-1.0 1.0-1.5 -- 1
1.0 0-04 0.4-0.7 0.7-1.0 -- 1
1.0 0-0.3 0.3-0.6 0.6-1.0 -- 1

The soil profile composition and thickness were found to be highly consistent throughout

the test pits.

EFFECTS ON THE PROPOSED SITE
Areas with shallow rock will generally be more favorable in terms of founding stability and
areas with thicker soil cover will generally experience more soil movement, this is not
expected. Soil consistency generally improves with depth and compressibility will decrease
as depth increases; this will have a positive effect on foundations. Improvement of

foundations and road subgrade will not be necessary.

6.4. GROUNDWATER

No groundwater seepage was observed in any of the pits excavated during the geotechnical
investigation. The test pits were excavated in a dry season. The potential for perched water
table conditions to develop, particularly after heavy or prolonged periods of precipitation

must also not be discounted.

16
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7.GEOTECHNICAL EVALUATION

7.1. LABORATORY TEST RESULTS

Laboratory tests were scheduled to confirm the on-site investigation, provide a more
accurate classification, and to establish engineering parameters for the soils. A total of five
(5) disturbed soil samples recovered from the test pits were subjected to laboratory testing

(as per SANS 3001 test methods).

Testing was undertaken by a SANAS accredited material laboratory Tzaneen Lab in Tzaneen,

Limpopo Province. The following tests were scheduled:

e Sieve analysis of soil sample to 0.075 mm,

e Atterberg Limits (Liquid Limit, Plastic Limit and Linear Shrinkage),

e Foundation indicators, and

e CBR (California Bearing Ratio).
Table 2 shows a summary of the Laboratory test results; detailed test results of the soil
samples are included as Appendix B of this report. Detailed analysis has been carried out to
facilitate appropriate design for earthworks and layer-works suitability, as well as
foundation characteristics. The various tests and pertinent information from these tests are

highlighted below.

7.1.1. FOUNDATION INDICATORS
The foundation indicator test results indicate that the silty coarse sandy soil on site has a
high fine sand content of average 35%, followed by coarse sand averaging at 33.6%, and
25.2% of silty and 6.2% of clay; with a corresponding Grading Modulus averaging at 2.18
which is indicative of coarse-grained material, and the Potential for Expansiveness is very

low according to Van Der Merwe’s Activity Chart.

Fine grained soils (clays/silts) drain slowly and can be challenging to work with and compact
in wet conditions. Clay soils may be also active, requiring improvement of foundations to

stabilize heave. Sandy topsoil material with low fines content (less than 20 % passing the
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0.075 mm sieve) can be useful as a source of designated fill material, at the preference of the
engineer on site. Coarse grained soils (sand/gravel) drain faster and are not challenging

working with and compact in wet conditions.

7.1.2. GRADING, ATTERBERG LIMITS AND POTENTIAL EXPANSIVENESS
Soil samples were taken from the test pits and subjected to full grading and Atterberg limit
tests (Foundation Indicator Test) to characterize the soils and estimate potential

expansivity. The results are shown in Table 3 below.

The soils on the site are compressible and are potentially collapsible. There is insignificant
variation in soil type having silty/sand gravel. There is insignificant clay content, therefore
no major precautions to be adopted in the design of foundations catering for variation in the

heave and settlement potential.

7.1.3. MOISTURE/DENSITY RELATIONSHIP AND CBR

Samples of near surface soils were collected for CBR, Mod. AASHTO density and Road
Indicator tests to determine the subgrade quality and the suitability of the material as a
potential natural construction material. The test results are provided in Table 3. The tests
indicate that the near-surface soils are typically G6, G7 & G8 quality due to the natural gravel

and natural sandy soil respectively.

Road subgrade will not require improvement in the form of an imported selected subgrade
layer SSG because the site is comprised of G6, G7 and G8 quality. No road layer works will

have to be imported as there are good quality near-surface soils on the surface.

7.1.4. HEAVE/SWELL
Laboratory test results indicate very low potential for expansion in samples taken from two
layers. The maximum plasticity index (PI) ranges from 6% to 10% whereas test pit 15 results
show no plasticity index. Furthermore, the thickness of the potentially expansive horizons

(i.e, the clay contents) is very low.

18 %
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Table 2 : Summary of Laboratory Results

Dark Brown | 21 7 3.24 7 26 39 28 2.22 | REVEALS AND | A-2-4 (0) GM-GC LOW
Silty Clayey CORRUGATES
Gravel

Dusty Red - | SP | 1.33 7 16 40 37 | 232 | RAVELSAND | A-1-a(0) GP-GM LOW

poorly CORRUGATES

graded Silty
Gravel

Dark 31| 10 | 5.21 5 37 24 34 | 2.14 GOOD A-2-6 (0) SC LOW
Yellowish
Orange
Clayey Sand

Dark Olive |32 | 8 | 4.06 24 |25 41 30 | 2.26 GOOD A-2-4(0) | GP-GM LOW
poorly-
graded Silty
Gravel
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Dark Brown Silty/Clayey Gravel | 222 | 65 | 2196 | 9 | 12 [ 15 | 19 | 21 |26 0.03

TP15S3 | 0.7-0.9 | Dusty Red poorly-graded Silty | 232 | 43 | 2200 | 24 | 37 [ 49 | 65 | 75 | 100 0.02
Gravel

TP18S3 | 14-16 | park vellowish Orange Clayey Sand | 214 | 106 | 1973 [ 15 | 22 [ 29 [ 37 | 42 | 54 0.08

TP2653 | 0.9-14 | park Olive poorly-graded Sivel | 226 | 121 | 1915 [ 12 [ 17 [ 23 [ 30 | 34 | 44 0.09

Maximum Dry Density (kg/m3)

Unconfined Compressive Strength (MPa)

Optimum moisture Content (%)

Plasticity Index

Liquid Limit

Linear Shrinkage

Unconfined Compressive Strength (MPa)
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Grading Modulus

Potential Expansiveness

Clayey silty sand with gravel

Silty sand with gravel

Non-Plastic

California Bearing Ratio
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7.2. BEARING CAPACITY

The grading modulus of the samples (TP1 to TP32) were between 2.14 and 2.26. The soil is
subsequently classified as <G6, G7 and G8 quality material according to TRH14. Laboratory
tests showed that fill material had a dry density ranging between 1915 to 2236 Kg/m3.

The site is comprised of two kinds of soils the sandy silty clay and silty sandy gravel.
According to the Soil bearing capacity chart by Anderson (2013), the soils were classified
according to the types of soils and the bearing capacity. The allowance bearing capacity
exhibited on the firm sandy gravel was said to be able to hold 3.0 s/f tons, PSF 6000 (827
KPA) and PSI 42 (288 kPa) whereas the silty gravel soils could exhibit 2.25 s/f tons, 4500
PSF (216 KPA) and 31 PSI (213 kPa).

Based on the results of the field and laboratory testing, the silty gravel and sandy gravel fill

material on site has been allocated an allowable bearing capacity of 288 kPa and 213 kPa.

7.3. EXCAVABILITY AND SIDEWALL STABILITY

Excavability is defined as the ease with which the ground can be dug. This is important for
developments as increased costs are associated with installing services or foundations in
areas where difficulty is experienced with excavation. In terms of SABS 1200D, intermediate
excavation conditions are anticipated from the surface to depths of about 1.6 m and hard
excavation below this depth. It was noted that excavation was possible with a TLB to that
extent, Excavability problems are foreseen from below 1.6m as there was refusal
encountered. Refusal was encountered throughout the site, therefore, excavation to be done
by a TLB up to 1.6 m below ground level. Test pits sidewalls were found to be stable
throughout the site.

7.4. SLOPE STABILITY AND TOPOGRAPHY

This refers to an area comprising unstable geological materials that can move either

gradually (creep) or suddenly as a slump or slide. The risk of movement is determined by
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factors such as the nature of the slope, gradient, role of water, type and nature of vegetation

covered, seismicity and impact of human activities.

The probability of landslides and mudslides occurring at this area are rare. This is primarily
due to the low climatic conditions and composition of residual and transported materials in
this area. The proposed site to be developed is located on nearly level terrain which drains
northwards of the site. The slope gradient is considered suitable due to the nearly level

gradient.
7.5. EROSION

The erosion of soils is a function of the resistance of slope materials to entrainment and
transport, and the potential of slope processes that promotes erosion. The resistance of soils
to erosion is also related to the mechanical strength, cohesion, and particle size of the
material. The site should be covered with growing grass to act as an excellent way to control

erosion. The natural slope gradients area, dipping northeast and southeast.
7.6. DRAINAGE

Adequate drainage is an important factor in the promotion of a stable site. Drainage should
be such that any rainfall is diverted to the nearest storm water drainage system. Both surface
and subsurface drainage should be constructed such that no water ingress into the

subsurface soils in and around the foundation base is possible.

The general soil profile has a low permeability, and the site has a gentle topography and
therefore a high percentage of rainfall will end up as run-off. Effective storm water systems
will be required to accommodate minor flood events (flood events recurring every 1 to 5

years). Drainage will be required at the north end boundary of the site.

It is recommended that the installation of underground services and surface drainage is

undertaken in accordance with SANS 1200 LF-1983 or COLTO 2000 specifications.
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7.7. SITE STABILITY

The site does not classify as dolomite land and no instability caused by dolomite will

therefore occur. The impact of the geotechnical constraints on development may be

evaluated according to Table 5 below, which is a summary of the general geotechnical

constraints relevant to developments (Partridge, Wood, and Brink, 1993).

Table 4: Urban Development Zone Descriptions.

CLASS 1 CLASS 2 CLASS 3
CONSTRAINT
(Most favourable) (Intermediate) (Least favourable)
. . Surface collapsible horizon Collapsible horizon >750
IR0l <750 mm thick mm thick o
Water table permanently Permanent or seasonal
Seepage deeper than 1.5 m below water table within 1.5 m of Swamp and marshes
surface surface
: . <2.5 mm differential 2.5-15 mm differential >15 mm differential
Active Soil
movement expected movement movement expected
Highly Compressible | <2.5 mm differential 2.5 - 15 mm differential >15 mm differential
Soil movement expected movement movement expected
. : Moderately dispersive soils, Highly dispersive soil,
Sl Low fissured clay, thick colluvium, | fissured clay, thick colluvium
D1ff1culty Of <10% rock or hardpan 10-50% rock or hardpan >50% rock or hardpan
2 VeI edocretes edocretes edocretes
Depth p P P
where depth to undermining | Old, undermined areas Where the depth to

Undermined Ground

is >100m in reasonably

where stope closure has

undermining is <100m

competent rock ceased
Instability In Areas .
Of Soluble Rock Stable Possibly unstable Probably unstable
Steep Slopes Slope <6% Slope 6-15% Slope >15%
SO Low risk Intermediate risk High risk

Natural Slopes

Areas Subject To
Seismic Activity

100-year max probability of
<5 Mod Mercalii intensity

100-year max probability of
5-8 Mod Mercalii intensity

100-year maximum
probability of >8 Mod
Mercalii intensity
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Areas Subject To Areas above 1:50 year flood | Areas below 1:50 year flood
Flooding line but with slope <1% line

7.8. SITE CLASSIFICATION AND FOUNDATION RECOMMENDATIONS

The proposed residential site requires the construction of sound foundations to limit
settlements. Based on the material characteristics and the typical soil profiles, the site falls
under two geotechnical zone that classifies for Residential Site Class Designations according
to NHBRC GFSH-2 document as C1. The results of this classification are dealt with in the
subsequent paragraphs. Figure 4 Shows the Geotechnical Zonation map.

The structural engineer should determine the best economical foundation preference for the
proposed development based on the type of development based on the different available

construction methods.

7.8.1. ZONE 1 (NHBRC SITE CLASS DESIGNATION: C1)
The following foundation options as defined by the GFHS-2 are recommended for masonry

house structures to be erected at Zone 1:

e Modified Normal
e Compaction of in-situ soils below individual footings
e Deep Strip foundations; and

e Soil raft.

7.9. SPECIAL PRECAUTIONARY MEASURES

There is no special geotechnical engineering measures envisaged for this site.
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Figure 4 : Geotechnical Zonation Map.

25

GEO EQUILIBRIA @



Gudani Environmental Consulting_25-T-06

8. CONCLUSIONS

Geo Equilibria (Pty) Ltd was appointed by Gudani consulting Pty Ltd on behalf of Kinetic
Development Group and Alloy Metallurgical Base (Pty) Ltd in March 2025 to conduct a
geotechnical investigation for the proposed ferroalloys/ferrochrome smelter plant that will
be within the existing and approved Musina-Makhado Special Economic Zone (MMSEZ)
ferrochrome plant and water treatment plant, industrial (ferrochrome reserved) area, and
ferrochrome plant area at Musina on farm Dreyer 526 MS and Van Der Bijl 528 MS within
Musina local municipality, of Vhembe district in Limpopo Province.

This geotechnical investigation aimed to identify potential hazards for the development,
determine the ground conditions at the site to provide the recommendations for safe and
appropriate design. The major geological formation underlain the area is Alluvium

colluvium, Undifferentiated Karoo Supergroup and Gumbu Group.

In terms of SABS 1200D, intermediate excavation conditions are anticipated from the surface
to depths of about 1.6m. It was noted that excavation was possible with a TLB to that extent,
Excavability problems are foreseen from below 1.6 m as there was refusal encountered.
Based on the material characteristics and the typical soil profiles, the site falls under two
geotechnical zone that classifies for Residential Site Class Designations according to NHBRC
GFSH-2 document as C1. The characteristic of founding materials is Compressible and
Potentially Collapsible soils.

It is recommended that the structural engineer determine the best economical foundation
preference for the proposed development based on the type of development based on the
different available construction methods. Conditions prevailing at the site suggest that no
problems are foreseen for the development of the proposed structures, provided the
recommendations outlined in the report are adhered to.

It must be understood that the ground conditions described in this report refer specifically
to those encountered at the inspection positions on site. It is therefore possible that
conditions at variance with those discussed above may be encountered elsewhere on the
property. In terms of the geotechnical information gained from the investigation, the site is
suitable for the proposed development.
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LIMITATIONS

Geo-Equilibria’s reports are based on information gained from limited subsurface
excavations and sampling, supplemented by knowledge of local geology and experience. For
this reason, they must be regarded as interpretive rather than factual documents, limited to

some extent by the scope of information on which they rely.

Reports are a geological interpretation of the subsurface conditions, and their reliability will
depend to some extent on frequency of sampling and the method of drilling or excavation.
Ideally, continuous undisturbed sampling will provide the most reliable assessment, but this
is not always practicable or possible to justify on economic grounds. In any case the test pits

represent only a very small sample of the total subsurface profile.

Interpretation of the information and its application to design and construction should
therefore consider the spacing of boreholes or pits, the frequency of sampling, and the

possibility of other than 'straight line' variations between the test locations.

The assessment and interpretation of the geotechnical information and the design of
structures and services and the management of risk is the responsibility of the appointed

Engineer.

The recommendations contained herein are not intended to dictate construction methods or
sequences. They are furnished to help designers identify potential construction problems
related to foundation and earth plans and specifications. Recommendations may also be

useful to personnel who observe construction activity.

Potential contractors for the project must evaluate potential construction problems based
on their review of the contract documents, their own knowledge of and experience in the
local area, and based on similar projects in other localities, considering their own proposed

methods and procedures.
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APPENDICES
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APPENDIX A: TEST PIT PROFILES

Ferrochrome Plant Area and Water treatment
PROJECT: . TEST PIT TP 1 DATE 28-Mar-25
plant, Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'41.6"S,29°52'9.6"E ‘{J\
CONSULTANT: | Geo Equilibria MACHINE: TLB C\QLU
Depth (m) Legend SOIL PROFILE Sample
Ir
r NOTES:
r
r Reddish brown, silty clay, intact, loose, colluvium soils with grass rootlets Nowater table
was encountered
r
r
r
‘ Refusal on
‘ : Orange brown slightly moist, loose, intact, colluvium sandy gravelly soil material
1
11
12
ii Orange yellow, slightly moist, micro-shattered, sandy gravel, medium dense to dense, residual soil
15
REFUSAL
Ferrochrome Plant Area and Water treatment plant,
PROJECT: , TEST PIT TP2 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'34.2"§,29°52' 19.7"E /a\
CONSULTANT:|Geo Equilibria MACHINE: TLB xSV
Depth(m) | Legend SOIL PROFILE Sample
F
r . . . , . NOTES:
Dry brown, silty gravel with boulders, intact, dense, colluvium soil with grass rootlets
f Nowater table
was encountered
Dry, very dense, brown silty gravel with boulders, intact, residual soil Refusal on
material

Dry, very dense, dark brown, silty sandy with pebbles and boulders, intact, residual soil

REFUSAL
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Ferrochrome Plant Area and Water treatment plant,
PROJECT: . TEST PIT TP3 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'23.0"5,29°52' 22.1"E ,,/@\
CONSULTANT: |Geo Equilibria MACHINE: TLB =2V
Depth(m) | Legend SOIL PROFILE Sample
r
r NOTES:
Dry brown, silty gravel with boulders, intact, dense, colluvium soil with grass rootlets
d No water table
was eul:uuutered
Dry, very dense, brown silty gravel with boulders, intact, residual soil Refusal on
material
Dry, very dense, dark brown, silty sandy with pebbles and boulders, intact, residual soil
1
REFUSAL
Ferrochrome Plant Area and Water treatment plant,
PROJECT: . TEST BIT TP 4 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'30.2"5,29°52' 36.2"E ,/a\\
CONSULTANT: | Geo Equilibria MACHINE: TLB 2V
Depth (m) | Legend SOIL PROFILE Sample
4
r Dry brown, silty gravel with boulders, intact, dense, colluvium soil with grass rootlets NOTES:
F
F
r Dry, very dense, brown silty gravel with boulders, intact, residual soil Nowater table
v ' was encountered
06
0.7 Refusal on
0.8 material
09 Dry, very dense, dark brown, silty sandy with pebbles and boulders, intact, residual soil
1
REFUSAL
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Ferrochrome Plant Area and Water treatment plant,
PROJECT: ] TEST PIT TP5S DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'47.3"5,29°52' 27.7"E J /0\
CONSULTANT: |Geo Equilibria MACHINE: TLB (U
Depth(m) | Legend SOIL PROFILE Sample
Il’
r . ) ) ) o NOTES:
Dry brown, silty gravel with boulders, intact, dense, colluvium soil with grass rootlets
No water table
was encountered
' Dry, very dense, brown silty gravel with boulders, intact, residual soil
06 Refusal on
07 material
08
09 Dry, very dense, dark brown, silty sandy with pebbles and boulders, intact, residual soil
1
REFUSAL
Ferrochrome Plant Area and Water treatment
PROJECT: . TEST PIT TP 6 DATE 28-Mar-25
plant, Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'42.8"§,29°52'37.8"E //\
CONSULTANT: | Geo Equilibria MACHINE: TLB C"QL'LJ'
Depth (m) | Legend SOIL PROFILE Sample
r
- Dry brown, silty gravel with boulders, intact, dense, colluvium soil with grass rootlets NOTES:
F
r
", 04 Dry, very dense, brown silty gravel with boulders, intact, residual soil No water table
r 0‘5 was encountered
06
07 Refusal on
0.8 terial
09 Dry, very dense, dark brown, silty sandy with pebbles and boulders, intact, residual soil s
1
REFUSAL
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Ferrochrome Plant Area and Water treatment plant,

PROJECT: ) TEST PIT TP7 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'384"5,29°52' 54.5"E ’/ﬁé\
CONSULTANT: | Geo Equilibria MACHINE: TLB QL
Depth(m) | Legend SOIL PROFILE Sample
F
d Dry brown, silty gravel with boulders, intact, dense, colluvium soil with grass rootlets NOTES:
F
F
04 No water table
f 05 Dry, very dense, brown silty gravel with boulders, intact, residual soil was encountered
' 06
0.7 Refusal on
08 terial
08 Dry, very dense, dark brown, silty sandy with pebbles and boulders, intact, residual soil —
1
REFUSAL
PROJEC: Ferrochrome Plant Area and Water treatment plant, TEST PIT P DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'46.4"§,29°52' 454" E /é‘\
CONSULTANT: |Geo Equilibria MACHINE: TLB =V
Depth(m) | Legend SOIL PROFILE Sample
F
r . . . . g NOTES:
Dry brown, silty gravel with boulders, intact, dense, colluvium soil with grass rootlets
F
F
No water table
' Dry, very dense, brown silty gravel with boulders, intact, residual soil was encountered
0.7 Refusal on
08 material
09 Dry, very dense, dark brown, silty sandy with pebbles and boulders, intact, residual soil
1

REFUSAL
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PROJECT: Ferrochrome Plalnt Area and Water treatment plant, TESTPIT 9 DATE 20 Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'56.8"§,29°52'47.2"E /,/-'.'3 \
CONSULTANT: | Geo Equilibria MACHINE: TLB =V
Depth(m) | Legend SOIL PROFILE Sample
F
NOTES:
f Brown, silty gravel, intact, dense, dry, colluvium soil
F
F
r 0. ; No water table
r Ulﬁ Dark brown silty clayey gravel with pebbles, dry, intact, dense. Residual soils. was encountered
07 Refusal on
08 material
09 ) , . . . .
. Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Residual Rock.
11
REFUSAL
Ferrochrome Plant Area and Water treatment plant,
PROJECT: ] TEST PIT TP 10 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°37'53.8"§,29°53'5.2"E ’{é
CONSULTANT: | Geo Equilibria MACHINE: TLB =V
Depth(m) | Legend SOIL PROFILE Sample
r
r NOTES:
Y Brown, silty gravel, intact, dense, dry, colluvium soil
F
r No water table
r 0 was encountered
0'7 Dark brown silty clayey gravel with pebbles, dry, intact, dense, Residual soils.
08 Refusal on
09 material
) i Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Residual Rock.
12
REFUSAL
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Ferrochrome Plant Area and Water treatment plant,
PROJECT: . P ' TEST PIT TP 11 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'54"S5,29°53'12.3"E !
CONSULTANT:|Geo Equilibria MACHINE: TLB
Depth (m) Legend SOIL PROFILE Sample
r
0.
’ 0. Brown, silty gravel, intact, dense, dry , colluvium soil
r
0.
r
0.
No water table
0. was encountered
0. Dark brown silty clayey gravel with pebbles, dry, intact, dense. Residual soils.
0. Refusal on
0 material
0.
Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Residual Rock.
REFUSAL
Ferrochrome Plant Area and Water treatment plant,
PROJECT: . TEST PIT TP 12 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'7.4"8§,29°52' 585" E
CONSULTANT: |Geo Equilibria MACHINE: TLB
Depth (m) Legend SOIL PROFILE
|
r NOTES
" Reddish browmn, silty clay, intact, loose, colluvium soils with grass rootlets
"
r No water table
- was ered
Orange brown slightly moist, loose, intact, colluvium sandy gravelly soil Refusal on
; material
1
11
1.2
ii Orange yellow, slightly moist, micro-shattered, sandy gravel, medium dense to dense, residual soil
1.5
16
REFUSAL
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Ferrochrome Plant Area and Water treatment
PROJECT: ) TEST PIT TP 13 DATE 28-Mar-25
plant, Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'19.5"§,29°53' 24.5"E ,/é\
CONSULTANT:  |Geo Equilibria MACHINE: TLB BV
Depth (m) Legend SOIL PROFILE Sample
4
r NOTES:
r
r Reddish brown, silty clay, intact, loose, colluvium soil with grass rootlets
r No water table
r was encountered
08 Refusal on
0.9 Orange brown slightly moist, loose, intact, colluvium sandy gravelly soil material
1
11
12
13 - o : : ]
e Orange yellow, slightly moist, micro-shattered, sandy gravel, medium dense to dense, residual soil
15
REFUSAL
PROJECT: Ferrochrome Plalnt Area and Water treatment plant, TEST PIT TP 14 DATE 98- Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'17.7"§,29°53'9.5"E ,/
CONSULTANT:|Geo Equilibria MACHINE: TLB eV
Depth (m) Legend SOIL PROFILE Sample
Ir
F
’ Reddish brown, silty clay, intact, loose, colluvium soils with grass rootlets
r No water table
r was encountered

Refusal on

Orange brown slightly moist, loose, intact, colluvium sandy gravelly soil material

Orange yellow, slightly moist, micro-shattered, sandy gravel, medium dense to dense, residual soil

REFUSAL
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PROJECT: Ferrochrome Pla.nt Area and Water treatment TEST PIT P15 DATE 28 Mar-25
plant, Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'25.5"§,29°53'5.7"E %{’5\\
CONSULTANT: | Geo Equilibria MACHINE: TLB =
Depth (m) Legend SOIL PROFILE Sample
4
4 NOTES:
y Reddish brown, silty clay, intact, loose, colluvium soils with grass rootlets
r No water table
r was encountered
F
F
4 Orange brown slightly moist, loose, intact, colluvium sandy gravelly soil Refusal on
r .
. material
1
1.1
12
13 Orange yellow, slightly moist, micro-shattered, sandy gravel, medium dense to dense, residual soil
14
15
REFUSAL
Ferrochrome Plant Area and Water treatment plant,
PROJECT: i TEST PIT TP 16 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'25.5"§,29°53'5.7"E /é\
CONSULTANT: | Geo Equilibria MACHINE: TLB =V
Depth(m) | Legend SOIL PROFILE Sample
F
. . . . NOTES:
f Brown, silty gravel, intact, dense, dry , colluvium soil
r

No water table was

encountered
) Dark brown silty clayey gravel with pebbles, dry, intact, dense. Residual soils.
0.6
0.7
) ) ) ) . . Refusal on
08 Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Residual Rock. matera
09

REFUSAL
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Ferrochrome Plant Area and Water treatment plant,
PROJECT: . TEST PIT TP 17 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'29.2" §,29°52' 51.0"E 2)
CONSULTANT:|Geo Equilibria MACHINE: TLB
Depth (m) Legend SOIL PROFILE Sample
I
1 NOTES:
d Reddish brown, silty clay, intact, loose, colluvium soils with grass rootlets
i No water table
! was
" encountered
r
d Orange brown slightly moist, loose, intact, colluvium sandy gravelly soil
r Refusal on
n N material
11
12
ii Orange yellow, slightly moist, micro-shattered, sandy gravel, medium dense to dense, residual soil
15
16
REFUSAL
Ferrochrome Plant Area and Water treatment plant,
PROJECT: . TEST PIT TP 18 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'18.0" 5, 29°52' 43.0"E -
CONSULTANT: | Geo Equilibria MACHINE: TLB
Depth (m) Legend SOIL PROFILE Sample
|
0
L
0. NOTES:
d 0. Reddish brown, silty clay, intact, loose, colluvium soils with grass rootlets
L
0. No water table
4 0. was
" 0. encountered
4 0. Refusal on
4 0. Orange brown slightly moist, loose, intact, colluvium sandy gravelly soil material
0.
1
1,
1,
1 Orange yellow, slightly moist, micro-shattered, sandy gravel, medium dense to dense, residual soil
1.
1
REFUSAL
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Ferrochrome Plant Area and Water treatment plant,
PROJECT: ] TEST PIT TP 19 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibri
CLIENT: Gudani Environmental Consulting COORDINATES: |22°38'28.6" §,29°52' 26.2" E ﬁ_‘\
CONSULTANT: |Geo Equilibria MACHINE: TLB Q{-
Depth (m) | Legend SOIL PROFILE Sample
4
f Brown, silty gravel, intact, dense, dry, colluvium soil NOTES:
r
F
No water
r
Dark brown silty clayey gravel with pebbles, dry, intact, dense. Residual soils. table was
d 06 encountered
r
07
r Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Residual
08 Refusal on
r Rock.
0.9 material
REFUSAL
Ferrochrome Plant Area and Water treatment plant,
PROJECT: . TEST PIT TP 20 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibri
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'16.7" §, 29° 52' 15.3" /ﬁ_‘\
CONSULTANT: |Geo Equilibria MACHINE: TLB “_“'_@ L
Depth (m) Legend SOIL PROFILE Sample
4
i Brown, silty gravel, intact, dense, dry , colluvium soil NOTES:
r
L
No water
F
05 ) . ) . . table was
r 06 Dark brown silty clayey gravel with pebbles, dry, intact, dense. Residual scils. encountered
’ 07
’ 08
L
09 Refusal
Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Residual Rock esa .011
1 material
11
REFUSAL
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Ferrochrome Plant Area and Water treatment plant,
PROJECT: ] TEST PIT TP21 DATE 28-Mar-25
Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibri
CLIENT: Gudani Environmental Consulting COORDINATES: [22°38'26.8"S,29°52'2.8"E /ﬁé\
CONSULTANT: |Geo Equilibria MACHINE: TLB .44
Depth (m) Legend SOIL PROFILE Sample
r
r .
r Brown, silty gravel, intact, dense, dry, colluvium soil NOTES:
r
. No water
table was
" 06 encountered
’ 07 Dark brown silty clayey gravel with pebbles, dry, intact, dense. Residual soils.
r
r gg Refusal on
r material
1.0
11 Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Residual Rock.
12
REFUSAL
Ferrochrome Plant Area and Water treatment
PROJECT: ) TEST PIT TP 22 DATE 28-Mar-25
plant, Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibri
CLIENT: Gudani Environmental Consulting COORDINATES: |[22°38'47.6"S,29°52' 184" E ,/;‘\
CONSULTANT: |Geo Equilibria MACHINE: TLB "‘Q L
Depth(m) | Legend SOIL PROFILE Sample
" NOTES:
f Brown, silty gravel, intact, dense, dry, colluvium soil No water
' table was
d , encountered
' 5
r 0 Dark brown silty clayey gravel with pebbles, dry, intact, dense. Residual soils. Refusal on
r 8 material
0.7
' 08
' 09 Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Residual
" 10 Rock
11

REFUSAL
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Ferrochrome Plant Area and Water treatment
PROJECT: . TEST PIT TP 23 DATE 28-Mar-25
plant, Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibri
CLIENT: Gudani Environmental Consulting COORDINATES: |22°38'38.4"§,29°52'30.9"E L2 )
CONSULTANT: |Geo Equilibria MACHINE: TLB ’_‘9{
Depth (m) Legend SOIL PROFILE Sample
Ir
1 NOTES:
d Reddish brown, silty clay, intact, loose, colluvium soils with grass rootlets
! No water
’ table was
" encountered
r
07 Refusal on
. . . . . material
r 08 Orange brown slightly moist, loose, intact, colluvium sandy gravelly soil
1 0.9
4 1.0
11
ig Orange yellow, slightly moist, micro-shattered, sandy gravel, medium dense to dense,
' residual soil
14
15
REFUSAL
Ferrochrome Plant Area and Water treatment
PROJECT: ] TEST PIT TP 24 DATE 28-Mar-25
plant, Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY:  |Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: |22°38'11.9"§,29°52' 28.0"E /;é\
CONSULTANT: |Geo Equilibria MACHINE: TLB {
Depth (m) Legend SOIL PROFILE Sample
F
r
NOTES:
r Brown, silty gravel, intact, dense, dry, colluvium soil
i No water table
¢ was
r
Dark brown silty clayey gravel with pebbles, dry, intact, dense. Residual soils. encountered
r
0.8 ) . . . .
09 Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Refusal on
'1 Residual Rock. material
REFUSAL
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Ferrochrome Plant Area and Water treatment
PROJECT: . TEST PIT TP 25 DATE 28-Mar-25
plant, Industrial (Ferrochrome Reserved)
SITE: Musina Local Municipality LOGGED BY: Mufamadi M Geo Equilibria
CLIENT: Gudani Environmental Consulting COORDINATES: 22°38'32.8"§,29°52" 13.5"E /,))\
CONSULTANT: |Geo Equilibria MACHINE: TLB S
Depth (m) Legend SOIL PROFILE Sample
ld
’ Brown, silty gravel, intact, dense, dry, colluvium soil NOTES:
F
F
04 No watertable
¢ 05 Dark brown silty clayey gravel with pebbles, dry, intact, dense. Residual soils. was
‘ 0.6 encountered
F
0.7
g 0.8 Dry, Dark brown silty sand with quartzite rounded pebbles, intact, with quartz dense. Residual
r Refusal on
09 Rock. .
r 10 material

REFUSAL
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APPENDIX B: LABORATORY TEST RESULTS

.
'|' zaneen =2 '(sanas
Harnks Investreents T A Teaneen Lsb | P.O. Box 3784, Teansen, 0850 | 1992 Industris Rosd, Tesnsen | w1 o e ;a2 | 015 307 1661
gient: Geo Equillibria Barnple MNo. |TO4751/1
Project: NusinﬁEZ Date Sampled:[2025/03/28
Address:] Office No 3, 2010 Centre, Thohoyandow 0950 Date Tested:[2025/03/2 8
Description] Client Ref: Pos 2 Test Pit 10 from 0,15 - 0,60m Date Reported:| 2025/04,23
MDD and OMC (SANS 3001-GR30)
Maod-AASHTO Method M s CHAC
2200
Mould Moisture Dry Density AT T —— »
Content (%) (kgfm?) 2190 H
1 4,5% 2121 __ 2180
2 5,5% 2152 E 3
E 2170
3 6,5% 2196 E 2160
4 7.5% 2154 % 2150 + h
5 8,5% 2124 DE 2140
[=1
2130
Optimum Moisture -
6, 5% 2120 -
Content (OMC): ! 3
2110
Mraocinnunn D 4% 3 ] 0
! Yy 2196 kg/m? % 2% £ 6% 8% 10%
Density (MDD): Maoisture Content
CBR (SANS 3001-GR40)
Mod AASHTO Method
Category Mod AASHTO | NRE Proctor
Pould Moisture Content 94 6,7%
Dry Density (kg/m?) 2202 kg/m? 2000 kg/m? 1985 kg/m?
Relative compaction (6) 100,0% 94,9% 90,1%
Measured CBR 29 13 9
% Swell 0,03 0,04 0,06
Interpreted CBR CBR
(SANS 3001-GR40) 1000
Mod AASHTO Method
Relative
CBR 100
‘Com paction
(=4
- o
100% 26 o e S
i
98% 21 10 PR
97% 19
95% 15 1
93% 12 88% 90% 92% 94% 96% 98%  100%  102%
S0% ] Relative Degree of Compaction™®
Digitally signed by
o Hermias Comelius
4 Molte
Comments: Date: 2025.04.24
Test methods marked *, does not form pant of our schedule of acereditation, 13:06:38 +02'00
Does not meet GF requiements due to; CBR @ 93%<1% Technical Signatory
Results in this report anly relate to the iterm{s) tested by Tzaneen Civill Lak., Re sults and advice are subject © comect sampling being falowed. Tzanesn lab does not accept responsibility for
sy mmeatier s arksng from the further use of these resulits. This report ks confide ntial and s only nte nded for the use of the nd vidual or entity to which it ks adidnes sed
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o,
»
) rZahnheen 2, ‘(Sanas
L a b 1 o
-
Hamke Inwestments T/A TranssnLsb | P.O. Box 3784, Tzaneen, 0850 | 1992 industris Rosd, Transen | waw anssniab ooz | sdmin @ aneenlah oo 23 | 015 307 1661
Qient:] Geo Equillibria Sample Mo.|T04751/2
Project | M&sina SEZ - Dale-Sa_mpled: 2025/03/28
Address:| Office No 3, 201{J_Centre, Thohoyandou 0950 Date Tested:|2025/03/28
Description] Client Ref: Pos 3 Test Pit 15 from 0,7 - 0,9m Date Reported:|2025/04/23
MDD and OMC (SANS 3001-GR30)
Maod-AASHTO Method MDD vs OMC
Mould Moisture | Dry Density 2210
Content (%) | (kg/m?) 2200 FIOO KR =ermreneemmeni
1 2,3% 2136 — 2190 :
2 3.3% 2167 E
& 2180
3 4,3% 2200 E ;
4 5,3% 2169 w 20 PO
a
5 6,3% 2138 DE 2160
O 2150
Optimum Moisture
4,3% 2140
Content (OMC): ‘ *
2130 43 1%
Maximum Dry 0% 2% a% 6% 8% 10%
N 2200 kg/m*
Density (MDD): Moisture Content
CBR (SANS 3001-GR40)
Maod AASHTO Method
Category Mod AASHTO | NRB Proctor
PMould Moisture Content 94 4,3%
Dry Density (kg/m?) 2208 kg/m? 2094 kg/m? 1992 kg/m?
Relative compaction (%) 100,0% 94,8% 90,2%
Measured CBR 98 49 25
% Swell 0,02 0,03 0,04
Interpreted CBR CBR
(SANS 3001-GR40) 1000
Mod AASHTO Method
Relative
© CBR 100 —
Com paction —— A
(= o p—
100% 100 3 —
98% 75 10
97% 65
95% a9
Z 1
93% 37 88% 90% 92% Q4% 96% 98% 100 102%
S 24 Relative Degree of Compaction®
/"n: Digitally signed
o by Hermias
JI_.-":(‘/I{;/"F Comdius Naolte
Comments: YUt Date 2025.04.24
Test methods marked *, does not form part of ourschedule of accreditation, N 13:04:36 +02°'00
Does not mest G5 regquiements due 1o, Max Partic ke Sizes63mim Tech nical Sign atory
Results n this report only relate to the Remdis) tested by Tzaneen Gl Lab. Results and advice are subject o comed sampling being fdlowed. Tzaneen labdoes not acce gt responsibility for
any miatters arksing from the further use of the se results. This repon is confidential and ks only imended for the use of the indvidual or entity to which it is addressed
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L
Y Lab .
Harko Inwe strments T/A Teaneen Lab | P.O. Box 3784, Teanean, 0850 1992 Industria Road, Traneen | waws lzaneania b oo & Jmin @ izaneenah ;2 | 015 307 1861
Cient:|Geo Equillibria Sample Mo.[T04751/3
Project M&sinﬂ SEZ - DateSa_mpIed: 2025/03/28
Address:| Office No 3, 201{J_Centre. Thohoyandow 0950 Date Tested:|2025/03/28
Description] Client Ref: Pos 3 Test Pit 18 from 1,4 - 1,6m Date Reported:|2025/04/23
MDD and OMC (SANS 3001-GR30)
Mad-AASHTO Method MDD vs UMC
Mould Moisture | Dry Density 1980
Content (%) |  (kg/m?) 1970 SEEL L
1 8,6% 1909 — 1960
2 9,6% 1941 E
i 1950
3 10,6% 1973 = Y
£ 1940 +
4 11,6% 1944 a
a
5 12,6% 1915 g_ 1530
O 1520
*
Optimum Moisture
10,6% 1910 4
Content (OMC): 1060%
1500 Ll
Maximum Dry 4% 6% B% 10% 12% 14%
. 1973 kg/m?
Density (MDD): ke/ Moisture Content
CBR (SANS 3001-GR40)
Mod AASHT O Method
Category Mod AASHTO | NRB Proctor
PMould Moisture Content % 10,6%
Dry Density (kg/m?) 1974 kg/m? 1875 kg/m? 1775 kg/md
Relative compaction (%) 100,0% 95,0% 89,9%
Measured CBR 55 8 15
% Swell 0,08 0,13 0,17
Interpreted CBR CBR
(SANS 3001-GR40) 1000
Mod AASHTO Method
Relative
Compaction CBR 100 —
% I
100% 54 4 e
—
98% 42 10
97% 37
95% 29 1
93% 22 83% S0% 92% 94% 96% 98%  100% 102%
0% 15 Relative Degree of Compaction®
) Cigially signed
Wi by Hermias
/ /f:// Cornelius Malte
Comm ents: [ 5?/:}-?’ Date: 20250424
Test methods marked *, doss not form pant of our schedule of accreditation, \_,/ 13:03:38 +@2'00'

Does not meet Gb fPt’"JIfPI'ﬂPI'ITSt’*JPTO! L5=5

Technical Signatory

Results inthis repart anly relate to the itemi{s) tested by Transen Civill Lab. Results and advice are subject © cormect sampling being followed. Tzanesn Lab does not accept responsibility for
&Ny matter s arksing from the further use of these results. Thisrepert ks confide ntial and ks only ntended for the use of the Individual or entity to which it is addressed
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8,
-
) T Zahneen &2 ’(Sanas
. L a b I L
Harko Investrments T/A Tranesn Lab | P.O. Box 3784, Tzanesn, 0850 | 1992 Industria Road, Tranesn | waw Lanesniabco o | sdmin @1z (4 | 015 307 1661
Client:]Geo Equillibria Sample No.|T04751/4
Project: M&sina SEZ - DaLeSa_mple-d: 2025/03/28
Address:| Office No 3, 2010 Eentre. Thohoyandou 0950 Date Tested:|2025/03/28
Description] Client Ref: Po 53 - Test Pit 26 from 0,9 - 1,4m Date Reported:|2025/04/23
MDD and OMC (SANS 3001-GR30)
Mod-A ASHTO Method MDD vs OMC
Moisture | Dry Density 1920
Mould o o m? 915 kgf? e sseinsannan »,
ntent (%) | (kg/m?} 1910 ;
1 10,1% 1854 _
2 11,1% 1884 ‘5 1500
3 12,1% 1915 = 1890
4 13,1% 1885 g 4 A
’ < 1880
5 14,1% 1854 ‘g_
5 1870
Optimum Moisture 1860
12,1% :
Content (OMC): ! ' : .
1850 11.08%
Maximum D \ 1 0% 2% a% 3
. Ty 1915 Wm, B 8% 10 12% 14% 16%
Density (MDD): Maisture Content
CBR (SANS 3001-GR40)
Maod AASHTO Method
Category Mod AASHTO | NRB Proctor
Pould Moisture Content 9 12,1%
Dry Density (kg/m¥) 1916 kg/m? 1818 kg/m? 1721 kg/m?
Relative compaction (%) 100, 0% 94,9% 89,8%
Measured CBR 44 22 11
% Swell 0,09 0,14 0,17
Interpreted CBR CBR
(SANS 3001-GR40) 1000
Mod AASHTO Method
Relative
CBR 100
Compaction
& "
100% 44 [s] __,.,-X-"'t__.
98% 34 10 i
97% 30
95% 23
z 1
93% 17 88% 0% 92% Q4% 96% 8% 100% 102%
90% 12 Relative Degree of Compaction®
/’J—\] Digitall y signed by
£ Herrmias Cornaius
..F‘ ﬁ/ﬂ"{y/ ,/' Nealte
i — -

: ( y,_,.,_:,y,é Dette: 2025 04,24
lomments: — - 130314 40200°
Test methods marked *, does not form part of ourschedule of accreditation.,

Does not mest G6 requirements due to; CBR @ 95%<0% Technical Signatory
Resullts in this report only relate to the item{s) tested by Transsn Civil Lab. Results and advice are subject © comect sampling baing followed. Tzansen lab doss not acce pt responsibility for
any miatter s arksing from the further use of these results. This report ks confidential and ks anly inte nded for the use of the Individual or entity to which it ks addressed
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I zaneen 2 ‘(sanag
Harko Investments T/A Tranesn Lab | P.O. Box 3784, Taanesen, 0850 | 1992 Industris Rosd, Teanesn | s Lanesqab oo o i s naenish S0 23 | 015 307 1661
Client:|Geo Equillibria Sample No.[T04751/5
Project:]Musina SEZ - Date Sampled: 2025/03/28
Address:| Office No 3, 2010 antre. Thohoyandou 0950 Date Tested:[2025/03/28
Description] Client Ref: Pos S8 - Test Pit 35 from 0,5 - 1,0m Date Reported:|2025/04/23
MDD and OMC (SANS 3001-GR30)
Mod-AASHTO Method MDD vs OMC
2240
Mould Moisture | Dry Density PP T T — +
Content (%) | (kg/m?) 2230 :
1 3.4% 2172 — 2330
2 4 4% 2204 E
j;ﬁ 2210
3 5,4% 2236 = ry *
£ 2200
4 6,4% 2206 7
[
5 7,4% 2174 fg_ 2190
O 2180
Optimum Moisture 5,4% 2170 - *
Content (OMC): 5 400%
2160
Maximum D % 3 4% h h 0%
! Ty 2236 kg/m? 0% 2% g 6% 8% 10%
Density (MDD): Moisture Content
CBR (SANS 3001-GR40)
Maod AASHTO Method
Category Mod AASHTO | NRB Proctor
Pould Moisture Content % 5,4%
Dry Density (kg/m?) 2242 kg/m? 2132 kgfm? 2020 kg/m?
Relative compaction (%) 100,0% a95,1% 90,1%
Measured CBR 40 22 15
% Swell 0,04 0,06 0,07
Interpreted CBR CBR
(SANS 3001-GR40) 1000
Mod AASHTO Method
Relative
CBR 100
Compaction
e ]
100% 37 (3] e e
R
98% 31 10
97% 28
95% 23
- 1
3% 19 BE% 90% 92% 94% 96% 8%  100%  102%
S0% 15 Relative Degree of Compaction®
Digitally signed by
Hermias Cormelius
Molte
(Cormments: Ilj: ::_?.:\ i gzi.ﬂ‘:;:{f
Test methods marked *, does not form part of ourschedule of accreditation, M 0200
Does not meet G6 requirements due to; CBR @ 95%<25 Technical Signatory
Resuits in this report only relate to the item|s) tested by Tzaneen Gl Lab. Results and advice are subject o comed sampling being falowed. Tzaneen lab does not accept responsibility for
iy meather s arksing from the further use of these resubts, This repont ks confiden tisd and ks only eended for the use of the indvidual or entity to which it ks addnessed

47

GEO EQUILIBRIA




Gudani Environmental Consulting_25-T-06

8,
. T Z2aneen = (sanas |
Lab Foes
”
Hanks Investmerts T/A Tzansen Lab | P.O. Box 3784, Tzansen, 0850 | 1993 Industria Road, Tzanesn | www ansenish oo 23 | admm@izanseniss co 2a | 015 307 1661
—
Client:]Geo Equillibria Sample No.|TD4751/1
Project:]Musina SEZ Date Sampled:|2025/03/28
Address:| Office No 3, 2010 Centre, Thohoyandou 0950 Date Tested:[2025/03,/28
Description:|Qient Ref: Pos 2 Test Pit 10 from 0,15 - 0,60m Date Reported:[2025/04,/23
Particle Size Analysis (SANS 3001-GR1) | | Description: Dark Brown silty/clayey Grave! |
Diameter (mm) % Passing
75,0 10086 Grading Curve
63,0 93% 100% +
50,0 85% 90% £
37,5 73% f
- 80%%
28,0 67 % W J
20,0 3% 7 10% P
14,0 60% D 60% "
5,0 A5% B 50%
2,0 38% £ il
= 409
0,425 27,5% g 0% ”
0,075 12,6% o 0% ’
20%
*Hydrometer Analysis (SANS 3001-GR3) - "
Diameter (mm) ] % Passing 10% i T
0,05 9, 5% 0% *
0,005 2.6% 0,001 0,01 0,1 1 10 100
0,002 1,8% Particle Diameter (mm)
*Grading Characterietics . Wan Der Merwe Method
Gmalng MoaulLs GM 2,22 ’
Effective Size Do 0,05 w 60 _ o — F
Uniformity Coef. | G, 266,93 = b S8 5
Curvature Coef. C 0,49 E 50 Fl ] £ =
W L] o - e
*Soil Mortar Analysis (SANS 3001-PR5) | | -2 40 = = B
Coarse Sand | 2.0-0.425mm 28% -g a0 L —= ——
Fine Sand | 0.425-0.075 mm 39% % I I I ”
Silt 0.075 - 0.002 rrem 26% = 20 1 e
Clay 0.002 7% 10 -
Atterberg Limits (SANS 3001-GR10) g &
Liquid Limit LL 21% 0% 10% 200 30% 40% 505 60% 70%
Plasticity Index Pl 7%
- - Clay Content of whol |
Linear shrinkage L5 3.24% gy lLontem oTwnoe sample
*performance as Gravel Wearing Course (TRH 20 Plasticity Chart
500 60 -
400 —— 5 20 f'..ff oh /
a T a0 +" -
S 300 = pd
= Erodile fawels £ 30 ~
& 200 2 .
o Good % 20 Mot O
£ 100 o 4
= - Ravels and 10 et g WLaron
(%] C ormug ates G o
Q 10 20 30 40 50 0 10 20 30 40 50 60 70 80 90 100 110
Grading Coefficient Liquid Lirnit
Unified Soil Classification- USCS GM-GC
*Classifications COLTO Classification G8
US Highway A-2-4(0)
i Digially dgnedby
.rrr ,I" 0
mments: Fidin e
IIPST methods marked *, does not form part of our schedule of accreditation, A
Jooes not meet G7 requirements due to: CBR @ 93%«15 Technical Signatory
Results in this report only relate © the iem{s) tested by Traneen Chill Lab. Results and advice are subject to comect sampling being followe d Tzaneen Lab does not acept responsikility for
sy matters ansing fom the further e of thess results. This repont B confidential and B only Intendad for the we of the ndesdual or entity to which it i sddnessed
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L
r£<ahn ] ’
y anhee &S ‘(sanas
Y Lab .
Harnko Investrments T/A Tranean Lab | P.O. Box 3784, Tranean, 0850 | 1992 industria Rosd, Teanesn | waw anesriab oo za | gdmin@izaneenlah =0 18 | 015 307 1661

Client:]Geo Equillibria

Sample No.|T04751/2

Project: M&sina SEZ

Date Sampled:[2025/03/28

Address:| Office No 3, 2010 Centre, ?hohovandcu 0950

Date Tested:| 2025/03/28

Description:]Client Ref: Pos 3 Test Pit 15 Trom 0,7-0,9m

Date Reported:| 2025/04, 23

Particle Size Analysis (SANS 3001-GR1) Description: Dusky Red poory-groded silty Gravel
Diameter (mm) % Passing
750 96% Grading Curve
63,0 91% 100% e
50,0 26% 0% #
375 77% f
28,0 72% oy 0% ‘
= & -
20,0 68% 7 0% ~
14,0 65% & 60%
3,0 48% ¥ s0% ,
m
2,0 37% € 0%
0,425 23,1% 4 -
0,075 B4% o 30%
20% *
*Hydrometer Analysis (SANS 3001-GR3) )
Diameter {mm) % Passing 1-:1%.. i -
0,05 B,1% 0% *
0,005 2,6% 0,001 0,01 01 1 10 100
0.002 2 0% Particle Diameter (mm)
*Grading Characteristics . Van Der Merwe Method
Graging Moauius | GM 2,32 ’
Effective Size D 0,09 » 60 — =1 = F
Uniformity Coef. | C, 115,20 = & ’ZE- g E
Curvature Coef. [ 0,92 E S0 r ] G &
*Soil Mortar Analysis (SANS 3001-PRS) | |2 40 = >
Coarse Sand | 2.0-042 mm 7% £ 30 |\ L —
Fine Sand | 0.425-0.075 mem 0% pe I B
Silt 0.075- 0.002 ram 16% s T
Clay <0.002 7% 10 -
Atterberg Limits (SANS 3001-GR10) 0 Le
Liquid Limit LL - 0%  10%  20%  30%  40%  S50%  60%  70%
Plasticity Index Pl 5P
Clay Content of whole sample
Linear Shrinkage LS 133% ay Lontentof whole sample
00 *Performance as Gravel Wearing Course [TRH20) Plasticity Chart
5 .
E 400 — -E"
Good =
E 300 Frey’ 8 JUsTy _E‘-
Erodible |fp=————=———=- Ravels =
B 200 =
m Gaad n
= i
€ 100 a
=
i o &
Q 10 20 30 40 50 0 10 20 30 40 50 60 70 80 90 100 110
Grading Coefficient Liquid Limit
Unified Soil Classification- USCS GP-GM
*Classifications COLTO Classification G6
US Highway A-1-a (0)

(Comm en ts:

Digitally skgned by
Hem ks Cornelus Mol
Darke: 202504.24

Test methods marked *, does notform part of ourschedule of accreditation.

1304 17 + 02 0

Does not meet G5 equirements due to; Max Particle Sizesa3mm

Techinical Sign atory

Foesubts bn this report onby relate to the iem(s) tested by Tzanesn Crnil Lab, Results and advics ane subject © comed sampling being followed. Tianesn Labdoes not acoept re spons ibilty for
any matters arsing from the further use of thase results. This report ks confidential and ksonly intended for the we of the Indvidual or entity to which it s sddnessed
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L
L]
. T Zaneen = (sanas
Lab
»
Hanka investments T/A Tzaneen lak | P.O. Box 3784, Tzaneen, G850 | 1992 industria Road, Tzaneen | wew.iz pcoza | adnin@izanesnkab.coza | 015 307 1861
Client:]Geo Equillibria ample No. TOA?SI-H
Project:] Musina SEZ - Date Sameled: 2025503%8
Address:| Office Mo 3, 2010 Centre, Thohoyandou 0950 Date Tested:[2025/03,28
Description:|Qient Ref: Pos 3 Test Pit 18 from 1,4 - 1,6m Date Reported:|2025/04,23
Particle Size Analysis [SANS 3001-GR1) | Description: Dark Yellowish Orange clayey Sand |
Diameter (mm) % Passing
75,0 Grading Curve
63,0 - 100% N
50,0 100% 90% ¥
37,5 96% ane 4
28,0 93% n
= &t
20,0 1% 7 10%
14,0 B7% & 60% 4
5,0 57% B 50%
m
2,0 41% 2 a0% o
0,425 27,2% g_
0,075 17,2% & 0% .
20%
*Hydrometer Analysis (SANS 3001-GR3) N L ”
Diameter (mm) ] % Passing 10% i
0,05 11, 6% 0% *
0,005 2,1% 0,001 0,01 0,1 1 10 100
0,002 1,3% Particle Diameter (mm)
YCrading Characlerietice o Van Der Merwe Method
Gmamg MOGUILE GM 2,14 ’
Effective Size [ 0,03 o B0 & ~ g
Uniformity Coef. | Gy 166,57 - B S| & i
Curvature Coef. L 1 85 E 50 F 2 & =
v K] o ] [l
*Soil Mortar Analysis (SANS 3001-PRS) | | & 40 = = __
Coarse Sand | 20-045mm 34% -g 30 L —1= p— el
Fine Sand | 0.425-0.07 mm 24% = ) _
Silt 0L.075 - 0002 mm 37% = 20 1 ——
Clay 0.002 5% 10 -
Atterberg Limits (SANS 3001-GR10) 0 &
Liquid Limit LL 31% 0% 10% 20% 30% 40% S50% 60% 70%
Plasticity Index Pl 10%
Tnear Shrinkage T 5 21% Clay Content of whole sample
*Performance as Gravel Wearing Course (TRH 20 Plasticity Chart
500 60 ,
= 400 Shopery ﬁ 50
‘g 300 Send £ 40
& frodble  Fmamsmmmoe—]  faves Z 30
& 200 =
@ Good o o 20
~ o
E 100 Raveds and "o
L) 0 Corrugates 0
[ 10 20 30 40 50 0 10 20 30 40 50 60 70 80 90 100 110
Grading Coefficient Liguid Lirmnit
Unified Soil Classification- USCS sC
*Classifications COLTO Classification G7
US Highway A-2-6(0)
-
y ) DCigkally signed by
i / 1" Fi Hermins Cornelius Molte
mments: ‘,.é
Test methods marked *, does not form part of our schedule of accreditation, :
Jooes not meet G6 requirements due to; 1525 Technical Signatory
Results in this report only relate © the iem{s)tested by Tzaneen Civill Lab. Results and advice are subjact to comect sampling being followed Tzansen Lab doss not aocept responsibility for
any matters arising from the further we of these results. This report s confidential and ks only intended for the we of the Indiedual or entity to which it B sddressed
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@P -[ggneen FS=2) ’(’sanas

Hamke Investrmants T/A Teansan Lab | P.O. Box 3784, Tzsneen, 0850 | 1992 industria Rosd, Teanean | waw Lanes b oo g | aderin @150 neenlab oo 23 | 015 307 1661
Cient:]Geo Equillibria Sample No.|T04751/4
Project:| Mﬁsina SEZ - DateSa_mpled: 2025/03/28
Address:| Office No 3, 2010 {;entre. Thohoyandou 0950 Date Tested:[2025/03/28
Description:] Client Ref: Po 53 - Test Pit 26 from 0,9 - 1,4m Date Reported: 2025{04&3
Particle Size Analysis (SANS 3001-GR1) I Desch'ErJ'm : Dark Qlive Emdg-ﬁmded SHZ Gravel I
Diameter (mm) % Passing
750 g Grading Curve
63,0 100% 100% »
50,0 95% 90% F
375 86% -
- B0%
28,0 B2% W Pal
20,0 79% i 10%
14,0 75% 2 60%
5,0 S0% Eﬂ 50 y
2,0 38% E a0%
0,425 26,2% 0 .
0,075 10,7% 30 -
20%
*Hydrometer Analysis (SANS 3001-GR3) ’ Il
Diameter [mm) % Passing :lﬂ?(.. +
0,05 6.3% R
0,005 1,3% 0,001 0,01 0,1 1 10 100
0,002 0.6% Particle Diameter (mm)
*Grading Characteristics o Wan Der Merwe Method
Graging Moguius 1 GM 2,00 ’
Effective Size Dy 0,07 o 60 - = - =
Uniformity Coef. | G, 109,05 = # 2 g =
Curvature Coef. L. 0,95 E 50 = 2 5 ¥
P I A 3
*Soil Mortar Analysis (SANS 3001-PR5) % 40 - = )
Coarse Sand | 20 0ammm | 30% £ 3 L - ——
Fine Sand | 0.425-0.075mmn A1% “ —_
Silt 0.075- 0.002 e 25% = 20 —
Clay <0.002 4% 10 -
Atterberg Limits (SANS 3001-GR10) o @
Liguid Lirit LL 32% 0%  10% 0% 30% 40% 50% 60%  70%
Plasticity Index Pl 8%
Clay Content of whole sample
Linear Shrinkage | (s | 4,06% ay Lontent ot whole sample
*Performance as Gravel Wearing Course (TRH20) Plasticity Chart
500 60 7
+ 400 Sepery = 50
= =
40
8 300 £
L Eradible Rawvels E 30
& 200 -
] E 20
£ 100 & 10
&
0 0
0 10 20 30 40 50 0 10 20 30 40 S50 60 70 B8O 90 100 110
Grading Coefficient Liquid Limit
Unified Soil Classification- USCS GP-GM
*Classifications COLTO Classification G7
US Highway A-2-4(0)
ra Dighally sioned by
{ i i Hermias Comelus Nolbe
(Comm ents: [ fird '-' A Ll.!Ie':.:.l':'..'.ﬂ.rl
Test methods marked *, does not form part of ourschedule of accreditation. AT =R H0r00
Does not meet G& requirem ents due to: CBR @ 95%<25 Technical Signatory

Resullts in this report only relate to the items) tested by Tzanean Civil Lab. Results and advice are subject o comect sampling being fallowed. Tzanean Labdoses not scoapt responsibility for
any matters arsing from the further use of these resulis. This report ks confidential and ks only ntended for the use of the ind vidual ar entity to which it ks addressed
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. . -[ggneen == ‘csanas |

Hanko investments T/A Tzanssn lab | P.O. Box 3784, Tzansen, 0850 | 1992 industria Road, Transsn | waw it co.z2a | adming senlah oo za | 015 307 1661

Client:]Geo Equillibria ample No. Tﬂd?SﬁS
Project:] Musina SEZ - Date SamEIed: 2025503!528
Address:]Otfice No 3, 2010 Centre, Thohoyandou 0950 Date Tested:|2025/03 /28

Description:|dient Ref: Pos S& - Test Pit 25 from 0,5 - 1,0m Date Reported:|2025/04,/23
Particle Size Analysis (SANS 3001-GR1) | | Description: Dusky Red silty/clayey Sand 1
Diameter (mm) % Passing
75,0 Grading Curve
63,0 100% 100% e
50,0 97% 90, _— gl
37,5 95%
BO%
28,0 92% [
= -
20,0 BO% 5 70% #
14,0 88% 5 0%
5,0 9% £ 50% ”
m
2,0 53% £ 0%
0,425 31,9% g _ L
0,075 15,6% b 0%
20%
*Hydrometer Analysis (SANS 3001-GR3) » -
Diameter (mm)_|_ % Passing 0%
0,05 12,1% 0%
0,005 a,2% 0,001 0,01 0,1 1 10 100
0,002 2,8% Particle Diameter (mm)
*Grading Characteristice o Wan Der Merwe Method
Gmamg MoQuILs GM 2,00 ’
Effective Size [ 0,03 w 60 5 — i
Uniformity Coef. [ 109,21 = 4 T g i
Curvature Coef. L 1,47 E 50 F - 5 S
W 35 o - [
*Soil Mortar Analysis (SANS 3001-PRS) | | & 40 = 2 B
Coarse Sand | 20-0.425mm 39% -g 30 L — "_'
Fine Sand | 0.425-0.075 mm 31% 4 )
Silt 0.075 - 0.002 Fren 779, = 20 i _—
Clay 0.002 8% 10 m— el
Atterberg Limits (SANS 3001-GR10) o L@
Liguid Limit LL 19% 0% 10% 200 30% 40% 50% 60% 70%
Plasticity Index Pl 6%
linear Shinkege 5 3 50% Clay Content of whole sample
— —
*Performance as Gravel Wearing Course (TRH 20 Plasticity Chart
500 60 7
4 400 sremery i 50
= =
A
'8 300 £
o Eradible Rawvels ‘é- 30
% 200 =
3 g2
£ 100 T
o =
“ oo 0
Q0 10 20 30 40 50 0 10 20 30 40 S50 60 70 B0 90 100 110
Grading Coefficient Liquid Lirnit
Unified Soil Classification- USCS SM-5C
*Classifications COLTO Classification G7
US Highway A-2-4(0)
Cigitally signed by
| { 1f 4 Hermils Cornelius Nolte
me&ms: f A Diat 24
FUpdne 13:02:36 #0200
Test methods marked *, does not form part of our schedule of accreditation, -
Jooes not mest &6 requirements due to: CBR @ 95%<2% Technical Signatory

Results in this report only relate o the iemis) tested by Tzaneen Civil Lab. Results and advice ane subject to comect sampling being followed. Tzaneen Lab does not accept responsitility for
any atters arkaing from the further uwse of these results. This report b confidential and ks only intendad for the use of the individual or entity to which it s sddressed
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APPENDIX: C SOIL BEARING CAPACITY CHART

SOIL BEARING CAPACITY GHART Ultimate Ground Bearing Capacity Miowable Ground Bearing Capacity
| Tons:s/f PSF Fsl Tons s/f PSF
Rack [nat shale unkess hard) Bedrock LiLt] 120,000 833 30 50,000 a7
Rock (not shale unkess hard) Layers 18 30,000 208 15 16,000 104
Rock (not shale unkess hard) Soft B 16,000 m 4 8000 5E
Hardpan, eemented sand or grave| All 10 20,000 138 5 10.000 L]
Sravel or Sand Comgact B 16,000 il 4 8000 56
Gravel or Sand Firm [ 12,000 83 3 6000 ad
Gravel or Sand Loose ] 8000 56 2 4,000 8
Sand, course to medium Compact ] 12,000 83 3 6,000 a2
Sand, course 1o medium Firmi 45 9,000 &3 225 4,500 |
Said, cotirse 1o medilin Lo e 3 6,000 42 15 3,000 2
Sand, fine, silty or with trace of clay Compact 4 8,000 56 2 4,000 28
Sand, fine, silty or with trace of clay Firmn 3 6.000 42 16 3,000 n
Sand, fine, silty or with trace af clay Locse 1 2.000 1 05 1.000 T
Eilt Commpad 3 5,000 42 15 3,000 M
St Firm 25 5000 35 135 2500 17
silt Loose = 4,000 28 1 2,000 u
Clay Compact 1 E.000 56 2 4,000 28
Clay Fitin 25 £.000 35 135 2500 7
Clay Loose 1 2,000 14 05 1,000 7
Anderson, | K. (3812 Figging Engineermg Bosistlstep 3. Shapire Table
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APPENDIX D: TEST PITS PICTURES

Galaxy A25 5G
N\
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