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EIA / EMP Soil, Land Use and Land Capability Survey – SASOL 

Block 2 and Impumelelo Conveyor  

 

1. TERMS OF REFERENCE 

 

Terra Soil Science was appointed to conduct a scoping and an EIA / EMP level soil, land use and 

land capability survey for Block 2 North and South and the proposed Impumelelo Conveyor route 

for SASOL. The scoping level assessment covered the whole of the Block 2 area and the EIA / 

EMP levels assessment covered a combined total of 1000 ha for the mine infrastructure area as 

well as the conveyor route. For the purpose of the study the following information was generated: 

 

• Reconnaissance level characterisation of the soils in the Block 2 N and S study area 

(scoping level) 

• Reconnaissance level characterisation of existing land use in the Block 2 N and S study 

area (scoping level) 

• Reconnaissance level characterisation of land capability in the Block 2 N and S study area 

(scoping level) 

• Detailed characterisation of the soils in the mine infrastructure area as well as along the 

conveyor route (EIA / EMP level) 

• Detailed characterisation of the land use in the mine infrastructure area as well as along the 

conveyor route (EIA / EMP level) 

• Detailed characterisation of the land capability in the mine infrastructure area as well as 

along the conveyor route (EIA / EMP level) 

 

2. INTRODUCTION 

 

Reconnaissance and detail soil, land use and land capability surveys were conducted as part of 

scoping and EIA / EMP phases for future mining activities in the proposed SASOL Block 2 mining 

area. Subsequent to the scoping level survey a detailed EIA / EMP level soil, land use, land 

capability and agriculture potential survey was conducted for the proposed mining area. 

 

3. BRIEF DESCRIPTION OF THE SURVEY AREA 

 

3.1 Survey Area Boundary 

 

The broader survey area lies between 26° 34’ and 26° 53’ S and 28° 46’ and 29° 10’ E between 

Secunda, Greylingstad and Standerton, centred around Val in the Mpumalanga Province. The 

detailed survey lies within the larger study area and is indicated in Figure 4.4.1.2.3. 

 

3.2 Survey Area Physical Features 

 

The survey area comprises a vast area (40 000+ ha) that is characterised by undulating 

topography with numerous streams and wetlands as well as a range of agricultural practices 

including irrigated agriculture, dryland agriculture and grazing land. 
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4. SOIL, LAND CAPABILITY AND LAND USE SURVEY 

 

4.4.1 Soil 

 

4.4.1.1 Method of Soil Survey 

 

The soil survey for the site was conducted in five phases. The first two phases (Land Type Data 

and Reconnaissance Soil Survey) as well as a segment of Phase 4 (Soil Sample Collection and 

Analysis) formed  part of the Scoping Phase Soil Survey for the project and the results of these two 

phases will be included in this report for convenience. 

 

4.2.1.1.1 Phase 1: Land Type Data (Scoping Level) 

 

Land type data (Land Type Survey Staff, 1972 – 2006) for the whole area was obtained from the 

Institute for Soil Climate and Water (ISCW) of the Agricultural Research Council (ARC). The land 

type data is presented at a scale of 1:250 000 and entails the division of land into land types, 

typical terrain cross sections for the land type and the presentation of dominant soil types for each 

of the identified terrain units (in the cross section). The land type soil data is classified according to 

the Binomial System (MacVicar et al., 1977) and was therefore interpreted and re-classified 

according to the Taxonomic System (MacVicar, C.N. et al. 1991). 

 

4.2.1.1.2 Phase 2: Reconnaissance Soil Survey (Scoping Level) 

 

A reconnaissance soil survey was conducted along most public access roads for the whole area in 

that the soil form and general soil and land characteristics were identified at 285 points throughout 

the site through the use of a hand soil auger. Soils were classified according to the Taxonomic 

System (MacVicar, C.N. et al. 1991). 

 

4.2.1.1.3 Phase 3: Detailed Soil Survey (EIA / EMP Level) 

 

A detailed soil survey was conducted for a circular area (including a large buffer zone) 

encompassing the proposed mine infrastructure site as well as for the conveyor transect from the 

proposed mine shaft to the Branspruit site. The soil survey was conducted according to standard 

accepted methodology for environmental impact assessments where mining activities will take 

place. The detailed survey consisted of the auguring of the soils on a 150 m grid. At each point 

(700+) a hand auger was used to identify the diagnostic soil horizons, their depths, as well as the 

soil form and total profile depth. The distance between points (150 m) was traversed on foot due to 

the difficulty of traversing the terrain in or on a vehicle. (The total distance covered on foot on the 

site by the surveyors exceeded 75 km.) 

 

The resultant soil data was noted, the positions captured in a handheld GPS, and the data 

captured in an Excel spreadsheet and in GIS format in ArcGIS. A detailed soil map was produced 

following the interpretation and delineation of the soil data. 
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4.2.1.1.4 Phase 4: Soil Sample Collection and Analysis (Scoping and EIA / EMP Levels) 

 

For the scoping phase of the study forty (40) soil samples were collected at twenty two (22) 

different points in the study area and these were submitted to the Institute for Soil, Climate and 

Water (ISCW) of the Agricultural Research Council (ARC) laboratories for chemical and physical 

analysis. The following parameters were analyzed according to standard analysis procedures: 

• Resistance and pH 
• Phosphorus 
• Extractable cations (Ca, Mg, K, Na) 
• Texture (sand, silt, clay) 

 

Subsequent to the detailed soil survey (shaft area) 61 topsoil and subsoil samples were collected 

from representative soils in this area and submitted for analysis to the laboratories of the Institute 

for Soil Climate and Water (ISCW) of the Agricultural Research Council (ARC) in Pretoria. The 

samples were subjected to the following analysis 

• pH 

• Phosphorus 

• Extractable cations (Ca, Mg, K, Na) 

• Texture (sand, silt, clay) 

• Plasticity index (42 samples) 

 

 As will be discussed later in the report one of the main aspects determining the classification of 

soils on the site is a parameter termed “plasticity index” (detail discussion follows in section 

4.4.1.2.3.6). This is an expensive and time consuming analysis procedure and 42 samples were 

analysed. The results of this analysis were used to categorize the high clay content and dark A-

horizons of the soils either as Vertic or Melanic. 

 

The results of the extractable cations analysis were recalculated to reflect values on an equivalent 

basis (cmol charge per kg of soil – cmol(+) kg-1) and these values were expressed as a percentage 

of a sum of the values. This calculation is used to provide an indication of the degree of saturation 

of the soils’ exchange complex as well as its relative composition. Values expressed on a mg kg-1 

basis cannot be compared due to the differing valence of Ca, Mg, K and Na ions.  

 

4.4.1.1.5 Phase 5: Interpretation of Soil Survey and Analysis Data (Scoping and EIA / EMP 

Levels) 

 

4.4.1.1.5.1 Soil Quality and Current Land Use 

 

Soil quality parameters are qualitative and not quantitative in nature and therefore can strictly 

speaking not be measured. The generation of these parameters rests on a number of aspects of 

which the most important are the interpretation of quantitative parameters and the inferring of a 

value of these within a certain geographic/agronomic/economic setting. The soil quality parameters 

discussed in this report are the result of a number of years of Dr. van der Waals’ experience of 

working in the agricultural and environmental fields on the Eastern Highveld.  
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4.4.1.1.5.2 Derived Soil Quality Parameters 

 

A number of derivations can be made from the soil quality parameters inferred for the survey site. 

Table 4.4.1.1.5.2 provides sets of criteria for the gauging of these parameters in order to provide a 

condensed overview of the status and properties of the soils on the survey site. 

 

Table 4.4.1.1.5.2 Soil quality parameters and criteria for estimation 

Property Level Criteria 

Natural 

Fertility 

Low 

The essential nutrients consisting of macronutrients (N, P, K, Ca, Mg, S, Si, Na 

and Al) and micronutrients (Zn, Cu, Fe, Mn, B, Mo, Co and Cl) are available at 

levels much lower than the threshold extraction levels by annual crops. 

Fertilization should substantially exceed annual crop extraction levels to ensure a 

build up of the natural fertility 

Medium 

The essential nutrients are available at levels similar to the threshold extraction 

levels of annual crops. Fertilization should exceed annual crop extraction levels 

to ensure a slow build up of the natural soil fertility 

High 

The essential nutrients are available at levels higher than the threshold extraction 

levels by annual crops. Fertilization should meet annual crop extraction levels to 

maintain the natural fertility 

Erodibility 

Low 

Soils with stable physical and chemical properties that occur on flat to gentle 

slopes ensuring low erosion susceptibility in the natural state. Few erosion 

protection measures are necessary 

Medium 

Soils with low to moderately unstable physical or chemical properties or soils 

occurring on moderate to steep slopes. Sheet and rill erosion often occur in the 

natural state but may become severe when disturbed or due to any misuse such 

as overgrazing. Erosion protection measures are necessary 

High 

Soils with unstable physical and chemical properties or soils occurring on very 

steep slopes. Rill and donga erosion often occur in the natural state and will 

become severe during any disturbance or misuse. Specialized erosion protection 

measures are necessary 

Dry-land 

crop 

production 

potential 

Low 

Production is seriously limited by negative soil properties such as insufficient soil 

depth, very sandy textures, abrupt texture and structure transitions between 

horizons, very high clay contents, strong structured horizons, wet and water 

logged horizons, steep slopes and low fertility 

Medium 

Production is limited by some negative soil property such as insufficient soil 

depth, very sandy textures, abrupt texture and structure transitions between 

horizons, very high clay content, strong structured horizons, wet and water 

logged horizons, steep slopes and low fertility 

High 

Production is limited by very few negative soil properties such as insufficient soil 

depth, very sandy textures, abrupt texture and structure transitions between 

horizons, very high clay contents, strong structured horizons, wet and water 

logged horizons, steep slopes and low fertility 
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Property Level Criteria 

Irrigation 

potential 

Low 

Irrigation potential is seriously limited by negative soil properties such as 

insufficient soil depth, very sandy textures, abrupt texture and structure 

transitions between horizons, very high clay contents, strong structured horizons, 

wet and water logged horizons, steep slopes and low fertility 

Medium 

Irrigation potential is limited by some negative soil properties such as insufficient 

soil depth, very sandy textures, very high clay contents, strong structured 

horizons, wet and water logged horizons, steep slopes and low fertility 

High 

Irrigation potential is limited by very few negative soil properties such as 

insufficient soil depth, very sandy textures, very high clay contents, strong 

structured horizons, wet and water logged horizons, steep slopes and low fertility 

 

4.4.1.1.5.3 Agricultural Potential 

 

Agricultural potential is another parameter that is difficult to gauge as it is qualitative in nature 

rather than quantitative. The results of the soil survey (soil form and depth) and analysis (selected 

chemical and physical parameters) were interpreted in the context of potential and realistic land 

uses for the area. The expression of agricultural potential does not imply that this potential will be 

attained in all instances as management inputs (cannot be measured beforehand but can be 

planned for) vary considerably due to a range of human factors that cannot be assessed in this 

report. 

 

4.4.1.2 Soil Survey Results 

 

4.4.1.2.1 Phase 1: Land Type Data (Scoping Level) 

 

Figure 4.4.1.2.1 indicates the land types that occur in the mining rights area. Table 4.4.1.2.1 

contains an interpretation of the soils data as well as a summary of each of the land types in terms 

of soil conditions, soil forms, land capability and agricultural potential. 

 

Table 4.4.1.2.1 Summary of information on land types occurring in the Block 2 and conveyor areas 
Land 
Type 

Soil Description Dominant Soil Forms Land 
Capability and 
Land Use 

Agricultural 
Potential 

Ba27 Crest: dominated by 
shallow and rocky well-
drained structureless to 
structured soils. 
 
Mid- and Footslope: 
dominated by moderately 
deep well drained 
structureless to 
structured soils with 
limited occurrence of 
rock outcrops. 
 
Valley bottom: dominated 
by poorly drained 
structured soils. 

Glenrosa, Hutton, 
Shortlands 
 
 
 
Glenrosa, Hutton, 
Shortlands, Avalon, 
Swartland, Bainsvlei, 
Rensburg Westleigh, 
Bonheim 
 
 
 
Rensburg, Bonheim 

Mainly dryland 
agriculture and 
extensive 
grazing for the 
whole land type 

Ranging 
from low to 
high for the 
whole land 
type 
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Land 
Type 

Soil Description Dominant Soil Forms Land 
Capability and 
Land Use 

Agricultural 
Potential 

Bb3 Crest: dominated by 
moderately deep to deep 
well-drained structureless 
soils with numerous 
pans. 
 
Mid- and Footslope: 
dominated by moderately 
deep to deep well 
drained structureless to 
structured soils with 
limited occurrence of 
duplex soils. 
 
Valley bottom: dominated 
by poorly drained 
structured soils. 

Avalon, Hutton, Glencoe, 
Westleigh, Mispah 
 
 
 
 
Avalon, Hutton, Glencoe, 
Westleigh, Mispah, 
Swartland, Longlands, 
Arcadia, Estcourt, 
Kroonstad 
 
 
 
Rensburg, Katspruit, 
Willowbrook, Acadia 

Mainly dryland 
agriculture and 
extensive 
grazing for the 
whole land type 

Ranging 
from low to 
high for the 
whole land 
type 

Dc2 Crest: dominated by 
shallow to moderately 
deep structured, duplex 
soils. 
 
Mid- and Footslope: 
dominated by shallow to 
moderately deep 
structured, duplex and 
non-duplex soils. 
 
Valley bottom: dominated 
by poorly drained 
structured soils. 

Sterkspruit, Swartland, 
Valsrivier, Estcourt, 
Westleigh 
 
 
Sterkspruit, Swartland, 
Valsrivier, Estcourt, 
Westleigh 
Arcadia, Bonheim 
 
 
Valsrivier, Arcadia, 
Willowbrook, Katspruit 

Mainly dryland 
agriculture and 
extensive 
grazing for the 
whole land type 

Ranging 
from low to 
high for the 
whole land 
type 

Ea16 Mid- and Footslope: 
dominated by moderately 
deep to deep structured 
soils. 
 
Valley bottom: dominated 
by poorly drained 
structured soils and 
streambeds. 

Rensburg, Arcadia, 
Bonheim 
 
 
 
Rensburg, Arcadia, 
Inhoek, Streambeds 
 
 

Mainly dryland 
agriculture and 
extensive 
grazing for the 
whole land type 

Ranging 
from low to 
medium for 
the whole 
land type 

Ea17 Crest: dominated by 
shallow to moderately 
deep structured soils. 
Rock outcrops common. 
 
Mid- and Footslope: 
dominated by moderately 
deep structured soils. 
 
Valley bottom: dominated 
by either poorly drained 
structured soils (including 

Mayo, Milkwood, 
Glenrosa, Arcadia, 
Valsrivier, Swartland, 
Avalon, Westleigh 
 
Arcadia, Rensburg, 
Valsrivier, Swartland,  
Bonheim 
 
Arcadia, Rensburg, 
Streambeds 
 

Mainly dryland 
agriculture and 
extensive 
grazing for the 
whole land type 

Ranging 
from low to 
medium for 
the whole 
land type 
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Land 
Type 

Soil Description Dominant Soil Forms Land 
Capability and 
Land Use 

Agricultural 
Potential 

duplex) or young or 
recently transported 
soils. 

Ea19 Crest: dominated by 
shallow to moderately 
deep structured soils. 
Rock outcrops common. 
 
 
Mid- and Footslope: 
dominated by moderately 
deep structured soils with 
limited occurrence of 
duplex soils. 
 
 
 
Valley bottom: dominated 
by poorly drained 
structured soils. 

Arcadia, Mayo, 
Milkwood, Swartland, 
Mispah, Glenrosa, 
Shortlands, Avalon, 
Westleigh 
 
Arcadia, Mayo, 
Milkwood, Swartland, 
Glenrosa, Shortlands, 
Avalon, Valsrivier, 
Westleigh, Willowbrook, 
Estcourt, Sterkspruit, 
Bonheim 
 
Rensburg, Willowbrook, 
Streambeds 
 

Mainly dryland 
agriculture and 
extensive 
grazing for the 
whole land type 

Ranging 
from low to 
medium for 
the whole 
land type 

Ea20 Crest: dominated by 
shallow to moderately 
deep structured soils. 
Rock outcrops common. 
 
 
Mid- and Footslope: 
dominated by moderately 
deep structured soils with 
limited occurrence of 
duplex soils. 
 
 
 
Valley bottom: dominated 
by poorly drained 
structured soils. 

Arcadia, Mayo, 
Milkwood, Swartland, 
Mispah, Glenrosa, 
Shortlands, Avalon, 
Westleigh 
 
Arcadia, Mayo, 
Milkwood, Swartland, 
Mispah, Glenrosa, 
Shortlands, Avalon, 
Valsrivier, Westleigh, 
Willowbrook, Estcourt, 
Sterkspruit, Bonheim 
 
Rensburg, Willowbrook, 
Streambeds 
 

Mainly dryland 
agriculture and 
extensive 
grazing for the 
whole land type 

Ranging 
from low to 
medium for 
the whole 
land type 

 

 

4.4.1.2.2 Phase 2: Reconnaissance Soil Survey (Scoping Level) 

 

For the scoping phase of the project soil data was only generated for the sample points along 

public access road transects (Figure 4.4.1.2.2). In this sense the soils found on the site 

correspond relatively closely to the descriptions provided above for the land type data and will 

therefore not be repeated here. The scale and intensity of the survey does not allow for significant 

comparisons or pronunciations regarding the accuracy of the land type data for the site. 
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4.4.1.2.3 Phase 3: Detailed Soil Survey (EIA / EMP Level) 

 

The soils found on the site (shaft area and conveyor route) can be divided into two main categories 

namely: high clay content structured soils and sandy apedal soils. The structured soils can be 

subdivided into swelling and non swelling soils and the sandy apedal soils into profiles with 

homogenous colour and profiles with colour variation. Figure 4.4.1.2.3 contains a soil map of the 

shaft area and conveyor route. 

 

4.4.1.2.3.1 Swelling Structured Soils 

 

Large stretches of the shaft area are covered by structured swelling soils of the Arcadia (Vertic A-

horizon / Unspecified) and Rensburg (Vertic A-horizon / G-horizon) forms. The soil survey was 

conducted in summer and with the subsequent closing up of cracks due to presence of water in the 

soils. Many of the areas were also dominated by rocks and shallow soil profiles with a subsequent 

poor expression of cracks. The classification of a Vertic A-horizon depends on two factors namely 

the presence of cracks and the plasticity index of the soils having to be above 32 (Refer to Section 

4.4.1.2.3.6 for a detailed explanation of the determination and results of plasticity index). The 

plasticity index is a laboratory parameter that is not readily ascertained in the field and correct 

classification of these soils often depend on the laboratory analysis results. As will be elaborated 

on in Section 4.4.1.2.3.6 the shaft survey area is dominated by soils with a plasticity index larger 

than 32, indicating that the bulk of the soils on the site can be classified as soils with Vertic A-

horizons. The eastern section of the conveyor route is also dominated by these soils. 

 

4.4.1.2.3.2 Non-swelling Structured Soils 

 

Non-swelling soils with high clay content occur sporadically in the shaft area survey site. These 

soils are often of the Willowbrook (Melanic A-horizon / G-horizon), Bonheim (Melanic A-horizon / 

Pedocutanic B-horizon / Unspecified), Mayo (Melanic A-horizon / Lithocutanic B-horizon) and 

Milkwood (Melanic A-horizon / Hard Rock) forms that are readily “confused” with Vertic soils. As 

mentioned in the previous section, the only way to distinguish the Melanic A-horizon from similar 

Vertic A-horizons is that the latter has a plasticity index greater than 32 and the former a plasticity 

index below 32. The analysis results (Section 4.4.1.2.3.6) indicated that soils with Melanic A-

horizons did not occur as frequently as soils with Vertic A-horizons. 

 

Additionally, soils with sandy A-horizons and structured subsoil horizons also occurred to a limited 

extent in the shaft area and along the conveyor route. These soils are of the Sepane (Orthic A-

horizon / Pedocutanic B-horizon / Unspecified material with signs of wetness) and Swartland 

(Orthic A-horizon / Pedocutanic B-horizon / Saprolite) forms. In many cases the subsoil horizons 

(Pedoctanic B-horizon) had a plasticity index greater than 32 indicating a “genetic” link to the Vertic 

A-horizons in the Arcadia and Rensburg soils. 

  

4.4.1.2.3.3 Apedal Soils with Homogenous Colour 

 

The central section of the conveyor route is dominated by apedal (structureless) soils ranging from 

red through yellow in colour to white. These soils are of the Bainsvlei (Orthic A-horizon / Red 

Apedal B-horizon / Soft Plinthic B-horizon), Avalon (Orthic A-horizon / Yellow-brown Apedal B-
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horizon / Soft Plinthic B-horizon), Longlands (Orthic A-horizon / E-horizon / Soft Plinthic B-horizon), 

Wasbank (Orthic A-horizon / E-horizon / Hard Plinthic B-horizon) and Dresden (Orthic A-horizon / 

Hard Plinthic B-horizon) forms. 

 

4.4.1.2.3.4 Apedal Soils with Non-homogenous Colour 

 

The transition zones between the structured soils and the apedal soils are often characterised by 

soils that exhibit Neocutanic character. This means that the matrix of the soils is not homogenous 

in terms of colour and significant colour variation, due to clay illuviation in the profile, is often found. 

The clay content of these soils is often intermediate between the sandy and clayey soils that form 

their outer boundaries. The dominant soil form is Tukulu (Orthic A-horizon / Neocutanic B-horizon / 

Unspecified material with signs of wetness) and soils of the Westleigh (Orthic A-horizon / Soft 

Plinthic B-horizon) form also occur when the signs of wetness and mottles are found closer to the 

soil surface. 

4.4.1.2.3.5 Soil Groupings 

 

For the purposes of grouping the soils into units that make sense in an agricultural potential and 

land use as well as land capability sense they were divided into the groups provided in Table 

4.4.1.2.3.5. Their associated agricultural potential and land capability is also provided. These 

groupings have been used to delineate the soils in Figure 4.4.1.2.3. 

 

Table 4.4.1.2.3.5 Soil groupings according to agricultural potential and land capability 

Soil Group Soil Forms Agricultural 

Potential 

Land 

Capability 

Area (ha) 

Deep Plinthic 
Soils 

Bainsvlei (Bv), Avalon (Av), 

Longlands (Lo), Wasbank 

(Wb) 

Medium to 

high 

Arable 

113.20 

Shallow Plinthic 
Soils 

Westleigh (We), Tukulu (Tu 

– plinthic material in and 

under Neocutanic B-

horizon) 

Medium to 

low 

Arable / 

Grazing 

263.23 

Deep Structured 
Soils 

Arcadia (Ar), Bonheim (Bo), 

Rensburg (Rg), Sepane 

(Se) 

Low to high Arable / 

Grazing 

409.03 

Shallow Rocky 
Soils 

Arcadia (Ar), Mispah (Ms), 

Glenrosa (Gs), Rock 

outcrops (R), Mayo (My), 

Milkwood (Mw) 

Low Grazing 

788.91 

Wetland Soils 

Rensburg (Rg), Willowbrook 

(Wo) 

 Wetland 

87.69 

Excavation  None None 49.29 
Total    1711.35 
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4.4.1.2.4 Phase 4: Soil Sample Collection and Analysis (Scoping and EIA / EMP Levels) 

 

The positions where the soil samples were collected for the scoping phase of the survey are 

indicated in Figure 4.4.1.2.2. The positions for the samples collected during the detailed soil 

survey phase are indicated in Figure 4.4.1.2.3. Tables 4.4.1.2.4.1 and 4.4.1.2.4.2 indicate the 

analysis results as well as recalculations of data for the scoping phase sample collection. Tables 

4.4.1.2.4.3 and 4.4.1.2.4.4 indicate the analysis results as well as recalculations of data for the 

detailed soil survey phase sample collection. Table 4.4.1.2.4.5 provides the Atterberg limits and 

plasticity index for selected samples for the detailed soil survey. 

 

4.4.1.2.3.1 Phosphorus (Bray 1) (Tables 4.4.1.2.4.1 and 4.4.1.2.4.3) 

 

The Bray 1 extraction and analysis procedure for phosphorus is the preferred one for soils with pH 

levels below 7 and without free lime in the sample. Although there is considerable debate and 

research currently being conducted regarding the long-term P supply characteristics of soils to 

plants it is generally accepted in commercial agriculture that levels around 20 mg kg-1 constitute 

adequate levels for the production of maize on the Eastern Highveld. The P levels encountered in 

the samples from the site were all very low – consistent with normal background levels - except for 

those samples collected at the surface in agricultural fields. Here the levels vary widely but are 

consistent with levels normally encountered in agronomic soils. As is expected from the chemistry 

of P in soil the highest levels were found in topsoil samples with a drastic decrease in depth in the 

soil profile. 

 

4.4.1.2.3.2 Soil pH (Tables 4.4.1.2.4.1 and 4.4.1.2.4.3) 

 

One of the most often determined parameters of soils is pH. The pH is determined in the 

supernatant liquid of an aqueous suspension of soil after having allowed the sand fraction to settle 

out of suspension. The determination of the pH for the samples collected on the site was 

conducted in water rather than in a 1N KCl solution, as is sometimes done in SA. Although slightly 

more difficult to determine soil pH in water, it provides an intuitively better understood value than 

that determined in 1N KCl. 

 

The pH values determined in the samples varied mostly according to current land use and soil 

form. Sandy samples often exhibit pH values below 7 on the Eastern Highveld and Vertic and 

Melanic soils often have pH values above 7 and even 8. The pH values determined in the soil 

samples are consistent with the soil forms identified at the sample points. 

 

4.4.1.2.3.3 Resistance (R, ohm) (Table 4.4.1.2.4.1) 

 

The resistance of a saturated soil paste (measured in ohm) is measured to provide an indication of 

the concentration of readily soluble salts in a soil sample. The resistance is the inverse of electrical 

conductivity (EC) and high resistance values indicate highly leached and low salt (basic cations, 

acidic cations, anions) content soils. Low resistance values indicate high salt content soils. The 

resistance values can often (but not always) be used to confirm observations about pH and the 

concentration of extractable cations (as discussed later in the report). 
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The resistance was only determined for the samples during the scoping phase. The soils sampled 

during the detailed soil survey phase were almost without exception high clay content Vertic and 

Melanic soils with high Ca and Mg levels. It was therefore expected these soils would have low 

resistance values and this parameter was therefore excluded. For the scoping phase samples the 

values generally follow the trends observed with pH in that low pH values are often correlated with 

high resistance values due to intensive leaching of soils. The range of the resistance values 

indicate that the soils are not excessively leached – in all probability due to the regularly occurring 

high clay content subsoils that have a significant influence of internal and external drainage of the 

profiles. This observation is confirmed by the relatively high levels of basic cations in the samples 

(see following section). 

 

4.4.1.2.3.4 Exchangeable/Extractable Basic Cations (Ca, Mg, K, Na) (Tables 4.4.1.2.4.1 to 

4.4.1.2.4.4) 

 

The levels of the basic cations Ca, Mg, K and Na are determined in soil samples for agronomic 

purposes through extraction with a buffered (pH 7) ammonium acetate solution. The levels of the 

basic cations are determined on a range of flame emission or absorption spectrophotometric 

apparatus and their levels are expressed initially as milligrams per kilogram (mg kg-1) of soil 

(Tables 4.4.1.2.4.1 and 4.4.1.2.4.3). A lot is often read into these values but suffice to say that Ca 

levels dominate in most normal soils with Mg levels being lower and K levels even lower than Mg. 

Soils derived from base rich parent materials are often the exception in that Mg levels can exceed 

Ca levels. Sodium (Na) levels are often very low (absolute as well as compared to Ca, Mg and K) 

in highly leached soils but can reach relatively high levels in arid and improperly managed irrigation 

soils. Some workers use the ratios of Ca:Mg:K as indicators of soil health or fertility. High Na levels 

relative to the other cations, as well as Mg levels under some circumstances, often indicate salt 

affected soils that are referred to as “sodic” soils. This aspect is often also reflected in the R (or 

EC) and pH values of a soil sample. 

 

Almost all of the sandier soil samples collected on the site exhibit the profile of Ca>Mg>K>>Na 

concentrations – as expected. The high clay content Vertic and Melanic soils often exhibit a slightly 

different profile of Ca=Mg>K>>Na.  

 

Comparison of Ca, Mg, K and Na levels on an mg kg-1 basis (Tables 4.4.1.2.4.1 and 4.4.1.2.4.3) is 

erroneous however as they are of differing valence. In order to facilitate comparison in the form of 

ratios the mg kg-1 values are recalculated taking into account the cation’s valence and molecular 

mass and the result is expressed as cmol(+) kg-1 (Tables 4.4.1.2.4.2 and 4.4.1.2.4.4). Here the 

concentrations are expressed on an equivalent basis and ratios of the cations can be calculated 

through the expression of their percentage of an S-value (the sum of the concentrations of Ca, Mg, 

K and Na). Most of the soils on the site exhibit high base saturation levels due to the dominant 

effect of the base rich soil parent materials. 

 

4.4.1.2.3.5 Texture and Texture Class (Tables 4.4.1.2.4.1 and 4.4.1.2.4.3) 

 

The sand, silt and clay content of a soil sample is determined through a sieve and hydrometer 

method and the determined quantities are expressed as a percentage proportional to the sum of 

the three fractions. The resultant value is termed the texture of a soil and the textural class can be 
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obtained from plotting the three fractions on a textural triangle. The clay content of a soil is for all 

intents and purposes a constant value (with certain natural and analytical variation) for soils that 

are not radically disturbed through the addition of soil or other earthy materials. 

 

4.4.1.2.3.6 Atterberg Limits and Plasticity Index (Table 4.4.1.2.4.5) 

 

As mentioned earlier in the report, the identification of Vertic A-horizons depends on a number of 

morphological characteristics such as visible cracks and slickensides in the soil matrix as well as 

one physical analysis parameter. At certain periods of the year the soils are sufficiently wet that the 

identification of such characteristics at the soil surface or from samples extracted with an auger is 

very difficult to almost impossible. Linked to this is the fact that the definition of the Vertic A-horizon 

in the Taxonomic System of South Africa (MacVicar et al., 1991) requires the determination of a 

“plasticity index”. The plasticity index is one of the parameters included in the Atterberg limits and 

is calculated from the liquid limit, plastic limit and shrinkage limit. Below the definitions for the 

components of the Atterberg limits are provided verbatim as quoted from “A Glossary of Soil 

Science” as compiled by H.v.H. van der Watt and Theo H. van Rooyen (van der Watt and van 

Rooyen, 1995).  

 

Atterberg limits 

Also termed the Atterberg consistence constants, they are a series of water contents 

and related indices used to characterize soil plasticity. 

 

Lquid limit (LL) - The water content at which a soil is practically liquid but possesses a 

certain small shearing strength. It is the water content at which a trapezoidal groove of 

specified shape cut in moist soil held in a special cup is closed after 25 taps on a hard 

rubber plate. Syn. upper plastic limit. 

 

Plastic limit (PL) - The smallest water content at which a soil is plastic. It is obtained by 

rolling out samples at slowly decreasing water content until that water content is reached 

at which a thread 3 mm in diameter just begins to crumble. Syn. lower plastic limit. 

 

Shrinkage limit (SL) - The smallest water content that can occur in a soil sample which is 

completely saturated. It is determined by measuring the water content of a sample at the 

point where, upon continuous drying, there is no further change in bulk volume. 

 

Plasticity index (PI) - A measure of plastic behaviour and is the range of water content 

between the liquid and plastic limits (PI = LL - PL). Sometimes referred to as the 

plasticity number. 

 

Together with visible slickensides a plasticity index greater than 32 is used to identify a diagnostic 

Vertic A-horizon. Under conditions where the presence of slickensides and cracks (associated with 

slickensides) cannot be confirmed the only remaining option for an accurate classification of Vertic 

soil horizons is the determination of Plasticity Index. 

 

The plasticity index values provided in Table 4.4.1.2.4.5 indicate that most of the soil samples 

collected in the detailed soil survey area qualified as Vertic A-horizons. This is significant as most 
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of the soils are therefore then classified as Arcadia (Vertic A-horizon / Unspecified) or Rensburg 

(Vertic A-horizon / G-horizon) forms rather than soils with Melanic A-horizons. 

 

 



 16

Table 4.4.1.2.4.1 Soil analysis results of samples (40) collected at 22 points on the Block 2 N and S survey site 

Sample 

point 

Depth 

(cm) 
pH 

P Bray-1 

(mg kg
-1
) 

Resistance 

(ohm) 

Ammonium acetate extractable cations (mg kg
-1

) Textural Fractions (%) 

Ca Mg K Na Sand Silt Clay Texture class 

8 0-10 4.5 8.1 1380 474 138 164 2 64 14 22.0 Sandy Clay Loam 
8 10-30 5.5 0.6 650 1644 522 148 11 56 14 30.0 Sandy Clay Loam 

29 0-30 6.7 0.3 640 4369 2017 151 44 30 30 40.0 Clay Loam 

29 30-50 7.4 0.2 360 4672 2690 162 112 25 29 46.0 Clay 
34 0-30 5.5 11.2 3210 175 32 93 1 82 6 12.0 Loamy Sand 
34 30-50 6.4 2.2 4080 379 58 59 1 81 7 12.0 Loamy Sand 
36 0-20 5.8 21.2 2060 560 198 97 2 78 8 14.0 Sandy Loam 
36 20-40 6.0 1.2 1130 1360 478 95 14 60 8 32.0 Sandy Clay Loam 
54 0-20 5.4 4.7 820 1486 636 243 12 42 26 32.0 Clay Loam 

54 20-40 6.3 0.9 640 2671 1336 194 105 41 17 42.0 Clay 
71 0-20 5.3 40.7 1890 690 176 288 4 65 11 24.0 Sandy Clay Loam 
71 20-40 5.8 7.1 1600 1065 226 248 6 59 11 30.0 Sandy Clay Loam 
75 0-20 5.6 22.1 2710 307 65 19 23 80 8 12.0 Sandy Loam 
75 20-40 5.4 15.9 2010 594 139 44 10 69 15 16.0 Sandy Loam 
88 0-20 5.3 20.4 1820 527 230 217 12 74 8 18. Sandy Loam 
88 20-40 7.3 0.6 460 1609 859 333 378 46 6 48 Sandy Clay 

94 0-20 6.0 12.8 640 2637 760 190 56 30 28 42 Clay 
94 20-40 6.2 1.7 580 3176 1069 161 152 33 23 44 Clay 
127 0-20 7.3 10.4 790 2802 494 164 11 48 20 32 Sandy Clay Loam 
127 20-40 5.9 1.2 790 1938 655 81 37 37 29 34 Clay Loam 
145 0-20 6.6 4.1 730 1931 990 138 68 46 18 36 Sandy Clay 
145 20-40 7.9 0.3 410 4563 2185 176 276 37 17 46 Clay 
157 0-20 6.4 116.5 450 985 292 172 5 67 11 22 Sandy Clay Loam 

157 20-40 5.8 53.9 1640 648 167 199 2 70 12 18 Sandy Loam 
163 0-30 5.5 71.6 2740 382 110 142 1 73 9 18 Sandy Loam 
163 30-50 5.6 3.7 2810 364 133 87 1 74 8 18 Sandy Loam 
176 0-20 5.6 10.5 1430 1017 337 404 5 55 21 24 Sandy Clay Loam 
176 20-40 5.6 0.6 1200 824 327 82 5 61 13 26 Sandy Clay Loam 
192 0-10 5.8 5.3 1330 1405 451 489 6 46 28 26 Loam 
211 0-20 6.5 1.3 860 1573 765 111 90 46 20 34 Sandy Clay Loam 

211 20-40 6.0 0.3 1320 1693 849 137 25 55 21 24 Sandy Clay Loam 
218 0-20 6.1 2.4 480 3347 1942 150 231 38 20 42 Clay 
218 20-40 5.7 0.5 870 1951 1090 156 46 42 26 32 Clay Loam 
230 0-20 5.5 2.6 1500 978 456 94 31 51 25 24 Sandy Clay Loam 
230 20-40 6.0 0.4 1100 1267 626 92 113 44 22 34 Clay Loam 
239 0-10 6.6 2.6 360 3806 1491 167 75 38 38 24 Loam 

259 0-20 4.6 7.2 390 1403 571 153 9 46 18 36 Sandy Clay 
259 20-40 6.3 0.6 340 3264 1497 273 74 33 17 50 Clay 
267 0-20 7.6 4.1 370 3701 4371 135 448 20 23 52 Clay 
281 0-30 6.2 30.8 570 3883 1754 704 30 28 36 36 Clay Loam 
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Table 4.4.1.2.4.2 Recalculated Ca, Mg, K and Na values for the 22 sample points in terms of charge concentration and percentage 

Sample 
Depth Ca Mg K Na S-value Ca Mg K Na 

Ca:Mg 
(cm) (cmolckg

-1
) (%) 

8 0-10 2.4 1.1 0.42 0.01 3.9 60.2 28.9 10.7 0.2 2.1 
8 10-30 8.2 4.3 0.38 0.05 12.9 63.5 33.2 2.9 0.4 1.9 
29 0-30 21.8 16.6 0.39 0.19 39.0 56.0 42.5 1.0 0.5 1.3 

29 30-50 23.4 22.1 0.41 0.49 46.4 50.3 47.7 0.9 1.0 1.1 
34 0-30 0.9 0.3 0.24 0.00 1.4 63.4 19.1 17.2 0.3 3.3 
34 30-50 1.9 0.5 0.15 0.00 2.5 75.0 18.9 6.0 0.2 4.0 
36 0-20 2.8 1.6 0.25 0.01 4.7 59.7 34.8 5.3 0.2 1.7 
36 20-40 6.8 3.9 0.24 0.06 11.0 61.6 35.6 2.2 0.6 1.7 
54 0-20 7.4 5.2 0.62 0.05 13.3 55.7 39.2 4.7 0.4 1.4 
54 20-40 13.4 11.0 0.50 0.46 25.3 52.8 43.5 2.0 1.8 1.2 

71 0-20 3.5 1.4 0.74 0.02 5.7 61.0 25.6 13.0 0.3 2.4 
71 20-40 5.3 1.9 0.63 0.03 7.8 67.9 23.7 8.1 0.3 2.9 
75 0-20 1.5 0.5 0.05 0.10 2.2 69.2 24.1 2.2 4.5 2.9 
75 20-40 3.0 1.1 0.11 0.04 4.3 69.6 26.8 2.6 1.0 2.6 
88 0-20 2.6 1.9 0.55 0.05 5.1 51.3 36.9 10.8 1.0 1.4 
88 20-40 8.0 7.1 0.85 1.64 17.6 45.7 40.1 4.8 9.3 1.1 

94 0-20 13.2 6.3 0.49 0.24 20.2 65.4 31.0 2.4 1.2 2.1 
94 20-40 15.9 8.8 0.41 0.66 25.8 61.7 34.2 1.6 2.6 1.8 
127 0-20 14.0 4.1 0.42 0.05 18.5 75.6 21.9 2.3 0.3 3.4 
127 20-40 9.7 5.4 0.21 0.16 15.4 62.7 34.9 1.3 1.0 1.8 
145 0-20 9.7 8.1 0.35 0.30 18.5 52.3 44.2 1.9 1.6 1.2 
145 20-40 22.8 18.0 0.45 1.20 42.4 53.7 42.4 1.1 2.8 1.3 
157 0-20 4.9 2.4 0.44 0.02 7.8 63.2 30.9 5.6 0.3 2.0 
157 20-40 3.2 1.4 0.51 0.01 5.1 63.1 26.8 9.9 0.2 2.4 
163 0-30 1.9 0.9 0.36 0.00 3.2 60.0 28.4 11.4 0.1 2.1 
163 30-50 1.8 1.1 0.22 0.00 3.1 57.9 34.8 7.1 0.1 1.7 
176 0-20 5.1 2.8 1.03 0.02 8.9 57.0 31.1 11.6 0.2 1.8 
176 20-40 4.1 2.7 0.21 0.02 7.0 58.5 38.2 3.0 0.3 1.5 
192 0-10 7.0 3.7 1.25 0.03 12.0 58.5 30.9 10.4 0.2 1.9 
211 0-20 7.9 6.3 0.28 0.39 14.8 53.0 42.4 1.9 2.6 1.2 
211 20-40 8.5 7.0 0.35 0.11 15.9 53.2 43.9 2.2 0.7 1.2 
218 0-20 16.7 16.0 0.38 1.00 34.1 49.1 46.9 1.1 2.9 1.0 
218 20-40 9.8 9.0 0.40 0.20 19.3 50.5 46.4 2.1 1.0 1.1 
230 0-20 4.9 3.8 0.24 0.13 9.0 54.2 41.6 2.7 1.5 1.3 
230 20-40 6.3 5.2 0.24 0.49 12.2 51.9 42.2 1.9 4.0 1.2 
239 0-10 19.0 12.3 0.43 0.33 32.1 59.4 38.3 1.3 1.0 1.6 

259 0-20 7.0 4.7 0.39 0.04 12.1 57.8 38.7 3.2 0.3 1.5 
259 20-40 16.3 12.3 0.70 0.32 29.7 55.0 41.5 2.4 1.1 1.3 
267 0-20 18.5 36.0 0.35 1.95 56.8 32.6 63.4 0.6 3.4 0.5 
281 0-30 19.4 14.4 1.80 0.13 35.8 54.3 40.3 5.0 0.4 1.3 
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Table 4.4.1.2.4.3 Soil analysis results of samples (61) collected at 52 points on the detailed survey site 

Sample 

point 

Depth 

(cm) 
pH 

P Bray-1 

(mg kg
-1

) 

Ammonium acetate extractable cations (mg 

kg
-1

) 
Textural Fractions (%) 

Ca Mg K Na Sand Silt Clay Texture class 

7 0-20 8.2 4.4 4691 4651 142 365 16 30 54 Clay 
8 0-20 6.3 1.6 4989 1811 204 38 17 35 48 Clay 

9 0-20 8.0 0.9 7536 3191 195 374 27 23 50 Clay 
10 0-20 5.7 0.9 3255 2016 151 52 20 38 42 Clay 
11 0-20 6.0 0.8 2311 1123 304 82 40 22 38 Clay Loam 
84 0-20 4.9 1.0 393 107 149 2 71 11 18 Sandy Loam 
124 0-20 5.3 0.8 619 207 302 3 58 20 22 Sandy Clay Loam 

152 0-30 5.0 20.7 228 78 179 2 70 10 20 Sandy Clay Loam 
152 30-60 6.0 1.6 783 324 203 5 55 15 30 Sandy Clay Loam 
152 60-90 6.3 1.0 579 393 138 8 53 13 34 Sandy Clay Loam 
173 0-20 5.9 42.1 830 204 624 1 53 23 24 Sandy Clay Loam 
194 0-20 5.6 1.8 376 98 217 1 72 12 16 Sandy Loam 
194 20-40 6.3 1.1 614 184 258 5 67 15 18 Sandy Loam 
224 0-30 5.7 5.6 554 126 98 57 77 11 12 Sandy Loam 

224 30-60 7.0 2.7 737 239 153 45 70 12 18 Sandy Loam 
224 60-90 7.6 1.7 1163 442 355 71 55 11 34 Sandy Clay Loam 
237 0-30 6.4 12.6 564 146 84 11 79 9 12 Sandy Loam 
252 0-20 5.8 24.8 512 100 202 1 73 11 16 Sandy Loam 
252 20-40 6.7 3.6 860 263 81 3 53 13 34 Sandy Clay Loam 
263 0-20 7.9 43.5 1287 456 125 15 63 19 18 Sandy Loam 
283 0-20 5.3 1.4 1102 427 188 17 43 33 24 Loam 
291 0-20 6.1 1.7 3327 2433 245 92 25 37 38 Clay Loam 
309 0-20 5.5 1.1 1751 463 340 5 44 28 28 Loam 
323 0-20 6.5 1.2 1814 1701 172 138 35 29 36 Clay Loam 
337 0-15 5.4 5.8 1261 548 91 27 47 25 28 Sandy Clay Loam 
337 15-30 5.8 2.1 1348 597 89 53 44 28 28 Loam 
346 0-20 6.4 2.4 4820 1879 146 25 19 33 48 Clay 
355 0-20 7.1 42.5 4414 2816 201 74 22 30 48 Clay 
366 0-20 6.0 8.6 4866 2043 271 25 22 42 36 Loam 
369 0-20 6.2 24.4 4401 2065 94 70 22 40 38 Loam 
383 0-20 5.7 14.8 4686 1999 396 25 20 38 42 Clay 
386 0-20 5.6 11.2 3500 1541 244 26 26 48 26 Loam 

399 0-20 6.0 5.8 4249 2167 198 60 19 45 36 Silty Clay Loam 
403 0-20 5.5 22.9 3367 1858 225 58 20 50 30 Clay Loam 
411 0-20 5.7 6.3 4265 1710 316 36 26 46 28 Clay Loam 
438 0-20 6.2 4.2 3069 2706 178 225 21 39 40 Clay 
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Sample 

point 

Depth 

(cm) 
pH 

P Bray-1 

(mg kg
-1

) 

Ammonium acetate extractable cations (mg 

kg
-1

) 
Textural Fractions (%) 

Ca Mg K Na Sand Silt Clay Texture class 

448 0-20 6.2 13.6 4317 2782 482 114 14 38 48 Clay 
470 0-20 7.5 46.2 5744 2840 94 344 14 36 50 Clay 
475 0-20 6.3 2.4 3788 2635 91 116 24 34 42 Clay 

478 0-20 5.8 18.2 3493 2026 357 32 22 44 34 Clay Loam 
485 0-20 6.0 1.8 1442 847 201 49 45 25 30 Clay Loam 
495 0-20 6.4 1.5 3417 3203 288 23 14 38 48 Clay 
576 0-20 6.9 3.9 4646 1669 196 36 37 35 28 Clay Loam 
585 0-20 6.5 2.3 1746 685 132 16 49 29 22 Loam 
597 0-20 6.0 1.4 3000 2261 135 93 24 34 42 Clay 
598 0-20 6.1 1.1 3050 2464 116 84 25 33 42 Clay 
599 0-20 6.0 1.6 3026 2435 163 297 27 37 36 Loam 
604 0-20 7.0 38.5 1546 3020 162 603 37 29 34 Loam 
605 0-20 5.9 1.0 3288 1545 115 39 26 42 32 Loam 
606 0-20 7.5 0.4 7612 2770 209 116 17 35 48 Clay 
626 0-15 6.2 1.3 3663 1576 108 28 31 27 42 Clay 
626 15-30 6.6 0.6 4215 1769 92 58 24 26 50 Clay 
627 20-40 5.5 2.0 1161 512 100 66 55 17 28 Sandy Clay Loam 
627 0-20 7.3 0.8 2773 1397 161 378 40 16 44 Clay 
632 0-20 6.5 1.1 2857 1550 79 171 18 34 48 Clay 
633 0-20 7.1 2.4 3260 2801 138 131 36 30 34 Clay Loam 
634 0-20 6.2 1.1 3871 1794 147 36 26 38 36 Clay Loam 
642 0-15 5.5 2.0 1512 614 89 56 49 21 30 Sandy Clay Loam 
642 15-30 6.8 1.0 3153 1422 137 240 40 18 42 Clay 
672 0-20 5.6 1.2 2544 924 146 49 28 34 38 Clay Loam 
703 0-20 5.9 1.6 2289 1046 115 47 34 30 36 Clay Loam 
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Table 4.4.1.2.4.4 Recalculated Ca, Mg, K and Na values for the 61 samples in terms of charge concentration and percentage 

Sample 
Depth Ca Mg K Na S-value Ca Mg K Na 

Ca:Mg 
(cm) (cmolckg

-1
) (%) 

7 0-20 23.5 38.3 0.36 1.59 63.7 36.8 60.1 0.6 2.5 0.6 
8 0-20 25.0 14.9 0.52 0.16 40.5 61.5 36.8 1.3 0.4 1.7 
9 0-20 37.7 26.3 0.50 1.63 66.1 57.0 39.8 0.8 2.5 1.4 
10 0-20 16.3 16.6 0.39 0.23 33.5 48.6 49.6 1.2 0.7 1.0 
11 0-20 11.6 9.2 0.78 0.36 21.9 52.7 42.1 3.5 1.6 1.3 
84 0-20 2.0 0.9 0.38 0.01 3.2 60.7 27.2 11.8 0.3 2.2 
124 0-20 3.1 1.7 0.77 0.01 5.6 55.4 30.5 13.8 0.2 1.8 
152 0-30 1.1 0.6 0.46 0.01 2.3 50.7 28.6 20.4 0.3 1.8 
152 30-60 3.9 2.7 0.52 0.02 7.1 55.0 37.4 7.3 0.3 1.5 
152 60-90 2.9 3.2 0.35 0.04 6.5 44.4 49.6 5.4 0.5 0.9 
173 0-20 4.2 1.7 1.60 0.01 7.4 55.8 22.6 21.5 0.1 2.5 
194 0-20 1.9 0.8 0.55 0.01 3.3 57.9 24.8 17.1 0.2 2.3 
194 20-40 3.1 1.5 0.66 0.02 5.3 58.3 28.8 12.5 0.4 2.0 
224 0-30 2.8 1.0 0.25 0.25 4.3 64.3 24.1 5.8 5.7 2.7 

224 30-60 3.7 2.0 0.39 0.20 6.2 59.1 31.5 6.3 3.1 1.9 
224 60-90 5.8 3.6 0.91 0.31 10.7 54.5 34.1 8.5 2.9 1.6 
237 0-30 2.8 1.2 0.21 0.05 4.3 65.8 28.1 5.0 1.1 2.3 
252 0-20 2.6 0.8 0.52 0.00 3.9 65.6 21.1 13.2 0.1 3.1 
252 20-40 4.3 2.2 0.21 0.01 6.7 64.3 32.4 3.1 0.2 2.0 
263 0-20 6.4 3.8 0.32 0.07 10.6 60.9 35.5 3.0 0.6 1.7 
283 0-20 5.5 3.5 0.48 0.07 9.6 57.5 36.7 5.0 0.8 1.6 

291 0-20 16.6 20.0 0.63 0.40 37.7 44.1 53.1 1.7 1.1 0.8 
309 0-20 8.8 3.8 0.87 0.02 13.5 65.1 28.3 6.5 0.2 2.3 
323 0-20 9.1 14.0 0.44 0.60 24.1 37.6 58.1 1.8 2.5 0.6 
337 0-15 6.3 4.5 0.23 0.12 11.2 56.5 40.4 2.1 1.0 1.4 
337 15-30 6.7 4.9 0.23 0.23 12.1 55.7 40.6 1.9 1.9 1.4 

346 0-20 24.1 15.5 0.37 0.11 40.1 60.2 38.6 0.9 0.3 1.6 
355 0-20 22.1 23.2 0.51 0.32 46.1 47.9 50.3 1.1 0.7 1.0 

366 0-20 24.3 16.8 0.69 0.11 42.0 58.0 40.1 1.7 0.3 1.4 
369 0-20 22.0 17.0 0.24 0.30 39.5 55.6 43.0 0.6 0.8 1.3 
383 0-20 23.4 16.5 1.01 0.11 41.0 57.1 40.1 2.5 0.3 1.4 

386 0-20 17.5 12.7 0.62 0.11 30.9 56.6 41.0 2.0 0.4 1.4 
399 0-20 21.3 17.8 0.51 0.26 39.9 53.3 44.8 1.3 0.7 1.2 

403 0-20 16.8 15.3 0.58 0.25 33.0 51.1 46.4 1.7 0.8 1.1 
411 0-20 21.3 14.1 0.81 0.15 36.4 58.6 38.7 2.2 0.4 1.5 
438 0-20 15.4 22.3 0.46 0.98 39.1 39.3 57.0 1.2 2.5 0.7 

448 0-20 21.6 22.9 1.23 0.50 46.2 46.7 49.5 2.7 1.1 0.9 
470 0-20 28.7 23.4 0.24 1.50 53.8 53.4 43.4 0.4 2.8 1.2 
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Sample 
Depth Ca Mg K Na S-value Ca Mg K Na 

Ca:Mg 
(cm) (cmolckg

-1
) (%) 

475 0-20 18.9 21.7 0.23 0.50 41.4 45.8 52.4 0.6 1.2 0.9 
478 0-20 17.5 16.7 0.91 0.14 35.2 49.6 47.4 2.6 0.4 1.0 
485 0-20 7.2 7.0 0.51 0.21 14.9 48.4 46.8 3.4 1.4 1.0 
495 0-20 17.1 26.4 0.74 0.10 44.3 38.6 59.5 1.7 0.2 0.6 
576 0-20 23.2 13.7 0.50 0.16 37.6 61.7 36.5 1.3 0.4 1.7 
585 0-20 8.7 5.6 0.34 0.07 14.8 59.1 38.2 2.3 0.5 1.5 
597 0-20 15.0 18.6 0.35 0.40 34.4 43.7 54.2 1.0 1.2 0.8 
598 0-20 15.3 20.3 0.30 0.37 36.2 42.1 56.0 0.8 1.0 0.8 
599 0-20 15.1 20.0 0.42 1.29 36.9 41.0 54.3 1.1 3.5 0.8 
604 0-20 7.7 24.9 0.41 2.62 35.6 21.7 69.8 1.2 7.4 0.3 

605 0-20 16.4 12.7 0.29 0.17 29.6 55.5 42.9 1.0 0.6 1.3 
606 0-20 38.1 22.8 0.53 0.50 61.9 61.5 36.8 0.9 0.8 1.7 
626 0-15 18.3 13.0 0.28 0.12 31.7 57.8 40.9 0.9 0.4 1.4 
626 15-30 21.1 14.6 0.24 0.25 36.1 58.3 40.3 0.7 0.7 1.4 
627 20-40 5.8 4.2 0.26 0.28 10.6 55.0 39.9 2.4 2.7 1.4 

627 0-20 13.9 11.5 0.41 1.64 27.4 50.6 41.9 1.5 6.0 1.2 
632 0-20 14.3 12.8 0.20 0.74 28.0 51.0 45.6 0.7 2.7 1.1 

633 0-20 16.3 23.1 0.35 0.57 40.3 40.5 57.2 0.9 1.4 0.7 
634 0-20 19.4 14.8 0.38 0.16 34.7 55.9 42.6 1.1 0.5 1.3 
642 0-15 7.6 5.1 0.23 0.24 13.1 57.8 38.6 1.7 1.8 1.5 
642 15-30 15.8 11.7 0.35 1.04 28.9 54.6 40.5 1.2 3.6 1.3 
672 0-20 12.7 7.6 0.37 0.21 20.9 60.8 36.4 1.8 1.0 1.7 

703 0-20 11.5 8.6 0.29 0.20 20.6 55.7 41.9 1.4 1.0 1.3 
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Table 4.4.1.2.4.5 Atterberg limits for selected samples (42) collected on the survey site 

Sample 

point 

Depth 

(cm) 

Atterberg Limits Linear 

Shrinkage (%) 

Plasticity Index 

(Index) Liquid Limit (%) Plastic Limit (%) 

7  87 17 19.3 70 
8  68 25 15.3 43 

9  73 25 13.67 49 
10  60 31 9.67 29 
11  43 12 16.67 31 

337 0-15 11 12 6.67 0 
337 15-30 33 14 4.3 19 

346  67 19 14 48 
355  69 17 13.67 52 

366  70 28 15.4 42 

369  61 12 15 49 

383  69 25 13.67 44 

386  68 24 12 44 
399  67 33 13.67 34 

403  73 21 12.3 52 

411  41 16 6.67 25 
438  64 14 14.67 50 

448  60 28 15 32 

470  74 22 16.3 52 

475  73 15 15.3 58 
478  63 24 12.67 39 

485  32 14 6.67 18 
495  63 21 11.3 42 

576  39 22 6.67 17 
585  38 19 5.67 19 
597  60 16 13.3 44 

598  56 20 10.67 36 

599  63 27 10.67 36 

604  62 22 9.3 40 

605  57 26 11.3 31 
606  93 23 18 70 

626 0-15 44 13 9.67 31 
626 15-30 57 14 12.67 43 

627 20-40 27 13 4.67 14 
627 0-20 50 13 7.67 37 

632  56 13 7.3 43 
633  49 15 9.3 34 

634  46 12 9 34 

642 0-15 28 17 5.3 11 
642 15-30 46 13 8.67 33 

672  45 0 8.67 45 

703  48 21 10.67 27 

 

 

4.4.1.2.5 Phase 5: Interpretation of Soil Survey and Analysis Data (Scoping and EIA / EMP 

Levels) 

 

From the soil survey and analysis data as well as other field observations a number of soil quality, 

land use and land capability aspects can be interpreted. Below follows a dedicated discussion of 

each of these aspects. 

 

4.4.1.2.5.1 Soil Quality and Current Land Use 

 

The soils on the broader site vary from shallow and rocky Vertic soils to the occasional deep 

apedal soil. The shallow and rocky soils are almost exclusively used for extensive grazing whereas 
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some of the deeper Vertic soils are used for the production of sorghum. Soils of the Westleigh, 

Avalon, Longlands, Bainsvlei and Tukulu forms are used for the production of maize and 

occasionally sorghum. In many areas planted pastures have been established on a range of soils. 

 

The shaft area consists predominantly of Vertic soils with varying degrees of rockiness and 

occurrence of rock outcrops. These areas are almost exclusively used for extensive grazing. A 

small section of the shaft area has been ploughed with the establishment of pastures. There was 

no evidence of the production of crops within the shaft area. The soils in this area are highly suited 

to extensive grazing as they are inherently fertile and it will therefore not be necessary for frequent 

liming or fertilizer additions to maintain productivity. 

 

The soils along the conveyor route vary significantly and range from shallow Vertic soils used for 

grazing (in the west) and crop production (in the east) to deeper sandy profiles mainly used for 

maize production. Large sections of the conveyor route are under planted pastures. 

 

4.4.1.2.5.2 Derived Soil Quality Parameters 

 

Table 4.4.1.2.5.2 provides the estimated soil quality parameters for the site as well as their status. 

It is important to note that the natural fertility of the high potential soils is considered to be low. 

These soils only attain their true potential after adequate fertilization. 

 

Table 4.4.1.2.5.2 Estimated soil quality parameters for the various soil groups 

Soil Group 
Natural 

Fertility 
Erodibility 

Dry-land crop 

production potential 

Irrigation 

potential 

Shallow and rocky Vertic 

(Arcadia, Rensburg) and 

Melanic (Mayo, Milkwood) 

soils 

High Medium Low Low 

Deep Vertic soils (Arcadia, 

Rensburg) 
High Medium Low to Medium Low 

Shallow Plinthic soils 

(Westleigh) and Neocutanic 

soils (Tukulu) 

Medium Low Medium Low 

Deep sandy soils on Soft or 

Hard Plinthite (Bainsvlei, 

Avalon, Longlands, 

Wasbank) 

Low 
Low to 

medium 
Low to high 

Low to 

medium 

Wetland Soils (Rensburg, 

Willowbrook, Katspruit 
Low/Medium Low Low Very Low 

 

 

4.4.1.2.5.3 Agricultural Potential 

 

The agricultural potential of the soils on the detailed survey site is considered to be low in terms of 

crop production but medium to high in terms of extensive grazing. This is mainly due to the shallow 

and rocky nature of the soils as well as their swelling properties. The soils along the conveyor route 

range from low agricultural potential (swelling, structure and rocky soils) to medium to high 
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potential for the soils that have deep sandy profiles underlain by plinthic materials (Bainsvlei, 

Avalon, Longland, Wasbank). 

 

Post mining agricultural potential depends to a very large extent on the rehabilitation efforts by the 

mining company and the extent of the impacts of their activities. The baseline agricultural potential 

is low though meaning that at best the post mining agricultural potential will also be low. 

 
4.4.2 Land Capability 

 

4.4.2.1 Method of Land Capability Survey 

 

The land capability was assessed using the interpreted land use data from the aerial photographs. 

Land capability parameters mimic land use and the groupings used in this study are provided in 

Table 4.4.2.1. The standard categories for land capability are: arable, grazing, wetland and 

wilderness. In this study, due to large land coverage by different forms of infrastructure such a 

category was included in the land capability options. 

 

Table 4.4.2.1 Land use categories and their associated land capability classes 
Land Use Category Associated Land Capability Class 

Roads Infrastructure 
Mining & Infrastructure Infrastructure 

Rural Infrastructure Infrastructure 

Railways Infrastructure 

Dryland Agriculture Arable 
Irrigated Agriculture Arable 

Grassland Grazing 
Woodland Grazing 

Pans Wetland 
Dams Wetland 

River Area Wetland 

 
 

4.4.2.2 Land Capability Survey Results 

 

The aerial photograph interpretation and resultant land capability classes are presented in 

Figures 4.4.2.1, 4.4.2.2 and 4.4.2.3. Table 4.4.2.2 presents the land capability areas (ha) for the 

different sections of the study area as well as the total. 

 

Table 4.4.2.2 Land capability classes linked to land use categories on the survey site 
Land Capability 

Class 
Block 2 North Block 2 South Conveyor Total 

 (ha) (%) (ha) (%) (ha) (%) (ha) (%) 

Infrastructure 264.2 1.4 311.8 1.6 119.9 5.1 695.9 1.7 
Arable 6877.8 35.5 9167.9 47.9 1014.0 42.8 17059.8 41.7 

Grazing 12090.9 62.4 9410.6 49.2 1214.6 51.3 22716.0 55.6 
Wetland 156.8 0.8 231.1 1.2 18.5 0.8 406.4 1.0 

Total 19389.7 100.0 19121.3 100.0 2367.0 100.0 40878.1 100.0 
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4.4.3 Land Use 

 

4.4.3.1 Method of Land Use Survey 

 

The land use survey for the area was conducted in two phases. The first was the interpretation of 

orthophotographs of the whole of Block 2 at a scale of 1:5 000. The following land use categories 

were identified and delineated:  

 

• Roads 

• Mining Infrastructure 

• Rural Infrastructure 

• Railways 

• Grassland 

• Woodland 

• Dryland Agriculture 

• Irrigated Agriculture 

• Pans 

• Dams 

• River Areas 

 

During the reconnaissance soil survey a land use survey was conducted for the whole area in that 

285 points were sampled along most public access roads. For each of the points a photograph was 

taken indicating the dominant land use. These photographs can be used in future surveys as a 

reference with regard to land use changes. 

 

4.4.3.2 Land Use Survey Results 

 

The photographs taken on the site are provided in Appendix A and the position of the sample 

points are provided, together with the delineated land use areas, in Figures 4.4.3.1, 4.4.3.2 and 

4.4.3.3. Table 4.4.3.2 provides the areas (ha) covered by each land use for the different sections 

of the survey area. 

 

Table 4.4.3.2 Land use categories, areas and percentages for the survey site 
Land Use Category Block 2 North Block 2 South Conveyor Total 

 (ha) (%) (ha) (%) (ha) (%) (ha) (%) 

Dam 125.0 0.6 59.3 0.3 13.7 0.6 198.0 0.5 
Dryland Agriculture 6847.0 35.3 8637.1 45.2 1014.0 42.8 16498.2 40.4 
Grassland 11960.8 61.7 9110.9 47.6 1207.9 51.0 22279.7 54.5 
Irrigated Agriculture 30.8 0.2 530.8 2.8  0.0 561.6 1.4 
Mining & 
Infrastructure 8.3 0.0 15.5 0.1 81.6 3.4 105.4 0.3 
Pan 19.9 0.1 107.3 0.6 1.0 0.0 128.3 0.3 
Railways  0.0 15.4 0.1  0.0 15.4 0.0 
River Area 11.9 0.1 64.5 0.3 3.8 0.2 80.1 0.2 
Roads 66.4 0.3 73.6 0.4 11.5 0.5 151.4 0.4 
Rural Infrastructure 189.6 1.0 207.3 1.1 26.8 1.1 423.6 1.0 
Woodland 130.1 0.7 299.6 1.6 6.7 0.3 436.4 1.1 
Total 19389.7 100.0 19121.3 100.0 2367.0 100.0 40878.1 100.0 
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4.4.3.2.1 Pre-mining Land Use 

 

The pre-mining land use of the broader site consists mainly of grazing and dryland agriculture in 

the form of maize and sorghum production and planted pastures as indicated in Figures 4.4.3.1, 

4.4.3.2 and 4.4.3.3. 

 

4.4.3.2.2 Historical Agricultural Production 

 

The agricultural production on the detailed survey site is limited mainly to extensive grazing with a 

small section of planted pastures. There is no evidence of large scale historical crop production 

 

4.4.3.2.3 Evidence of Misuse 

 

Throughout the site there is very little evidence of misuse. It is highly likely that the grazing 

activities have had some impact on the soils on the site but these are negligible as the soils on the 

site are “self-mulching” and trampling and compaction impacts disappear over time. 

 

4.4.3.2.4 Existing Structures 

 

The current structures on the site are all associated with agricultural land uses. 

 

6.1.9 Land Use or Development Alternatives 

 

The following land use alternatives have been identified for the detailed soil survey area and were 

investigated as part of the EIA process: 

 

• Mine the area, 

• Utilise the surface area for grazing of livestock, 

• Utilise the area for crop production, 

• Utilise the land available for residential development, or 

• A combination of some of the above-mentioned land use alternatives. 

 

The only land uses that are considered viable, desirable and ideal for the site are those discussed 

in section 4.4.3 and these include grazing and limited pasture grass production. The site is not 

suited to large scale crop production. From the mine plans it is clear that only infrastructure 

developments will take place on the surface. The mining will be conducted underground and as 

such can run concurrently with grazing. Due to the soil conditions on the site as well as the 

distance from urban areas the area is not considered suitable for residential development, save for 

the associated mine infrastructure. 

 

7.2 Environmental Impact Assessment and Mitigation Measures 

 

7.2.1  Theoretical Background 

 

In terms of soils human impacts are described as different forms of soil degradation. Soil 

degradation can be divided into the following classes and subclasses: 
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• Physical degradation 

o Compaction 

o Surface crusting 

o Erosion 

o Structural degradation/hardsetting 

• Chemical degradation 

o Eutrophication 

� Nitrogen 

� Phosphorus 

o Soil organic carbon losses or alteration 

o Trace element and heavy metal pollution 

o Acidification 

o Salinisation and sodification 

o Nutrient mining 

• Biological degradation 

o Soil microbial activity decrease/increase 

o Soil borne human, animal and plant pathogens 

• Soil quality deterioration (compound effects) 

• Soil health deterioration 

• Soil destruction 

 

7.2.1.1 Physical Degradation 

 

The physical degradation of soils has many forms and causes. Compaction of soil usually occurs 

when vehicles, or other heavy loads, traverse soils or are placed on soil. The compactability of soil 

is a function of a range of parameters that include: the grading of the sand fraction, soil water 

content, weight of load, shape and deformation of tyre, frequency and number of passages, etc. 

Compaction is the decrease in porosity of a soil with a subsequent increase in bulk density that 

leads to impeded water infiltration and root penetration. In most soils compaction can only be 

alleviated through the physical breaking up or ripping up of compacted layers. Refer to Håkansson, 

and Voorhees (1998) for a general description of soil compaction. 

 

Surface crusting often has a physical and chemical component. Under dispersive conditions 

(sodium rich irrigation water, certain dominant soil minerals, removal of organic matter) raindrop 

impact can dislodge soil surface particles that then re-orientate to form a surface seal. Raindrop 

impact can also have localised impacts on the bulk density of soils in that it can lead to a degree of 

compaction. Animals (and vehicles) can under certain conditions cause surface disturbances and 

compaction through trampling. Refer to Valentin and Bresson (1998) for a general description of 

soil crusting. 

 

Erosion of soil is caused by a range of factors that include other forms of physical degradation as 

well as chemical and biological degradation. The essence is that soil material is removed through 

the action of water or wind and transported further downslope or into water bodies. When most of 

the other factors of degradation are addressed soil erosion can usually be prevented or contained. 

Refer to Laflen and Roose (1998) for a general description of soil erosion. 
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Structural degradation and/or hardsetting occurs when soils with adequate structure are subjected 

to a range of activities (physical, chemical and biological degradation) with the effect that their 

structure is destroyed. In this sense “structure” refers to the type and grade of aggregation of soil 

particles under the influence of organic compounds, dominant clay minerals and its exchangeable 

cation composition. When the structure is degraded soil particles tend to reorganise as well as 

become “cemented” to form a denser or harder soil horizon. Compounds such as clays and soluble 

silicon can also act as binding agents for soil particles to lead to hardsetting. Refer to Mullins 

(1998) for a general description of hardsetting and to Kay (1998) for a discussion on soil structure 

and organic carbon. 

 

7.2.1.2 Chemical Degradation 

 

Chemical degradation of soils has varied and often complex causes and can in turn exacerbate 

physical and biological degradation. One of the most common human induced forms of 

degradation is the elevation of P and N levels in soils. Their effects in soils can be mitigated 

through a range of activities but these elements tend to be more problematic where terrestrial and 

aquatic ecosystems meet or overlap. The main effect of this form of degradation is the alteration of 

natural biological conditions in a landscape. Refer to Pierzynski et al. (1994) for further information 

on N and P in the environment. 

 

One of the largest negative impacts of human farming and mining activities is the reduction of soil 

organic carbon levels. Soil organic carbon is readily oxidised or mineralised when soils are tilled 

and fertilizers added. The effect of soil organic carbon loss can be observed in increased soil 

physical problems (compaction, crust formation, etc.) as well as a decreased soil nutrient buffer 

capacity and altered biological activity and organism population composition. This currently forms 

one of the main focus areas regarding global climate change and carbon sequestration. Refer to 

Lal et al. (1998) for further information on organic carbon in soils. 

 

Trace element and heavy metal pollution is mostly associated with industrial activities and 

effluents. There is a wide range of pollutants with an even wider range of effects on humans and 

the environment largely determined by the pollutant’s chemical reactivity in soil and water. 

Remediation is case specific and requires proper assessment as well as understanding of the 

chemical equilibria of these elements in a range of environments. Refer to Davies (1980), Alloway 

(1995), Kabata-Pendias (1995) and Bourg (1995) for further information on trace elements and 

heavy metals in soils. 

 

Soil acidification is often the product of agronomic practices, mine and industrial effluents and acid 

rain. The degree to which a soil can be acidified depends on the source and concentration of the 

acid as well as the buffer capacity of the soil. Soil acidification is often associated with coal mining 

due to the presence of pyrites in coal that form acids upon oxidation and exposure to water and air. 

Soil acidification is in most cases ameliorated through the addition/application of lime – of which 

there are a number of sources, some of which can also contribute to metal and trace element 

pollution. Refer to Pierzynski et al. (1994) for further information on acid rain and the environment 

as well as Sumner (1998) for information on soil acidification. 
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Salinisation is the build-up of salts in soils due to the use of high salt content irrigation water, salt 

containing waste spillages and/or poor drainage conditions in soils. In most cases the most 

detrimental effects are on plants and crops but concrete and iron structures can also be 

detrimentally affected through corrosion. Sodification is the increase of Na in a soil due to irrigation 

or pollution processes. Increased Na leads to the dispersion of clays in the soil with a subsequent 

degradation in structure as well as increasing the likelihood of surface crusts. Refer to Szabolcs 

(1998) for further information on salinisation of soils and to Rengasamy (1998) for further 

information on sodification of soils 

 

Nutrient mining occurs mainly in subsistence farming areas where fertilizers are not readily 

accessible and soil nutrients are depleted through continuous cropping. This form of degradation 

also occurs in environments where commercial plant production practices are conducted without 

fertilisation – such as forestry. Reclamation of such degraded soils is relatively easy as a standard 

soil analysis should provide enough information for rectification. 

 

7.2.1.3 Biological Degradation 

 

Biological degradation of soil is difficult to determine when natural systems are considered. 

Microbial diversity is high in most soils and very little is understood or known about the microbial 

diversity, functioning or complex interactions that take place in soil. An increase in microbial activity 

in soils (above the natural background) can be just as detrimental to soil as a decrease in microbial 

activity. Where humans, animals and plants are concerned specific soil borne pathogens have 

been identified that could be detrimental. Pathogens have been the subject of more intense study 

than many other ubiquitous but “harmless” soil organisms and the epidemiology of many is well 

understood. Although not as spectacular as physical degradation of soils the biological degradation 

in the form of increased human, animal and plant pathogens can have far reaching implications on 

human, animal and plant communities. Examples are the parasites of humans and animals, cancer 

causing mycotoxins (toxins produced by soil borne fungi in food crops) in maize and groundnuts, 

several well known and emerging soil borne plant pathogens on maize, wheat, potato, banana, etc. 

 

7.2.1.4 Soil Quality Deterioration 

 

Soil quality is a term that is qualitative and it encompasses the interpretation of a range of 

quantitative parameters to make a pronouncement on a broader concept. Examples are “the 

suitability of soil for maize production” or the degree to which soils in a landscape can contribute to 

the mitigation of water pollution – taking into account chemical, physical and biological parameters. 

Soil quality parameters are not easily measured but it becomes very evident when soils lose 

certain natural abilities to mitigate detrimental environmental effects on crops, water quality and the 

quality of human life. 

 

7.2.1.5 Soil Health Deterioration 

 

The concept of “Soil Health” is a relatively new one and its interpretation is often as varied as the 

human population itself. Suffice to say that it links up with the concept of Soil Quality and there is 

an increasing effort underway to identify and quantify soil health parameters. 
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7.2.1.6 Soil Destruction 

 

A drastic form of soil degradation is the total destruction of natural soil bodies and all the 

parameters that led to the formation of the soil in the first place. The best known example is 

opencast mining that drastically disturbs the soil profile itself, destroys the topographical and profile 

sequence of soils, alters the geohydrology of the landscape that in most cases determines the 

types and position of soil horizons and soil forms and that removes all original vegetation cover 

and animals from the specific soils. The effect is a combination of drastic physical, chemical and 

biological degradation of the soils on the mining site with the resultant drastic alteration in soil 

quality. The most desired approach in such cases is to rehabilitate the soils to the best possible 

state – taking into account the current technology and knowledge available as well as the financial 

means to conduct such rehabilitation. In many landscapes it is impossible to rehabilitate soils to 

near pre-mining conditions. This is especially true for areas where the geohydrology plays a major 

role in the determination of soil quality – such as the plinthic catena of the Eastern Highveld where 

water storage and movement within the top 1.5 m of the soil surface determine the types and 

distribution of diagnostic soil horizons as well as the agricultural potential in terms of available 

water for crop production.  

 

7.2.1.7 Geographical Distribution of Soil Degradation Effects  

 

A further factor determining the impacts of soil degradation processes and activities is their 

geographical distribution. These can be divided into point, one, two and three dimensional effects. 

 

• Point effects are restricted to specific points in the landscape – such as boreholes, 

single electricity poles, etc. 

• One dimensional (linear) effects are essentially power lines, roads (within limits), 

polluted streams flowing through a landscape – all line sources of pollutants and 

degrading activities. 

• Two dimensional effects are essentially those that affect a specific land surface. 

Examples are the tilling and fertilization of land, atmospheric influences on land 

qualities (pathogen distribution, deposition of air borne pollutants, Infrastructural 

development that takes up large tracts of land, etc.). 

• Three dimensional effects are those where a large land surface is disturbed with a 

concurrent disturbing of soil and geological layers underlying that land. In this sense 

open cast mining is the best example. 

 

Combinations of the above effects are common and the extent of the combination determines the 

degree and extent of soil degradation. 

 

7.2.2  Impact Criteria 

 

The criteria that will be used for the determination of impacts are presented in Table 7.2.2. 
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Table 7.2.2 Impact assessment criteria 

Extent 

Site Effect limited to the site and its immediate surroundings. 

Local Effect limited to within 3 – 5 km of the site. 

Regional Effect will have an impact on a regional scale. 

Duration of impact 

Short Effect lasts for a period 0 to 5 years. 

Medium Effect continues for a period between 5 and 10 years. 

Long 
Effect will cease after the operational life of the activity either because of natural process 

or by human intervention. 

Permanent 
Where mitigation either by natural process or by human intervention will not occur in 

such a way or in such a time span that the impact can be considered transient. 

Probability 

Improbable Less than 33 % chance of occurrence. 

Probable Between 33 and 66 % chance of occurrence. 

Highly 

Probable 
Greater than 66 % chance of occurrence. 

Definite Will occur regardless of any prevention measures. 

Significance of impact 

Low 
Where the impact will have a relatively small effect on the environment and will not have 

an influence on the decision. 

Medium 
Where the impact can have an influence on the environment and the decision and 

should be mitigated. 

High 
Where the impact definitely has an impact on the environment and the decision 

regardless of any possible mitigation. 

Status 

Positive Impact will be beneficial to the environment. 

Negative Impact will not be beneficial to the environment. 

Neutral Positive and negative impact. 

 

 

7.2.3  Listed Activities for the Site 

 

Table 7.2.3 lists the proposed listed activities for the site. The last two columns in the table list the 

anticipated forms of soil degradation and geographical distribution of the impacts. 

 

Table 7.2.3 Proposed Listed Activities in terms of the EIA Regulations GN R.386 and GN R.387, 

under the NEMA, 1998  

Legislation Activity Listed Activity 
Description Form of 

Degradation  

Geographical 

Extent 

R.386 

(21 April 

2006) 

1(c) 

“The storage of 250 tons 

or more but less than 100 

000 tons of coal.” 

It is expected 

that 16 000 tons 

of coal will be 

stored on the 

Chemical 

(acidification) 

Physical 

(compaction 

Two 

dimensional 

(surface) 
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Legislation Activity Listed Activity 
Description Form of 

Degradation  

Geographical 

Extent 

proposed site. and crust) 

Biological 

(microbial 

composition)  

R.386 

(21 April 

2006) 

1(k) 

"The bulk transportation of 

sewage and water, 

including storm water, in 

pipelines with - 

(i) an internal diameter of 

0,36 metres or more; or 

(ii) a peak throughput of 

120 litres per second or 

more." 

Water will be 

transported to 

and from the 

proposed site. 

Physical 

(soil profile 

alteration) 

 

One 

dimensional 

(line) 

Three 

dimensional in 

the line 

R.386 

(21 April 

2006) 

1(n) 

"The off-stream storage of 

water, including dams and 

reservoirs, with a capacity 

of 50 000 cubic metres or 

more, unless such storage 

falls within the ambit of the 

activity listed in item 6 of 

Government Notice No. R. 

387 of 2006." 

Water holding 

facilities will be 

constructed at 

the proposed 

site. 

Physical 

(compaction 

and crust) 

 

Two 

dimensional 

(surface) 

R.386 

(21 April 

2006) 

12 

“The transformation or 

removal of indigenous 

vegetation of 3 hectares or 

more or of any size where 

the transformation or 

removal would occur 

within a critically 

endangered or an 

endangered ecosystem 

listed in terms of section 

52 of the National 

Environmental 

Management: Biodiversity 

Act, 2004 (Act No. 10 of 

2004).” 

The total 

anticipated area 

of surface 

disturbance will 

be 237ha (Shaft 

area: 95ha; 

roads: 12ha; 

conveyor route: 

130ha). 

Physical 

(compaction 

and crust) 

Physical 

(soil profile 

alteration) 

 

Infrastructure 

Two 

dimensional 

(surface) 

 

Conveyor 

One 

dimensional 

(line) 

Three 

dimensional in 

the line 

R.386 

(21 April 

2006) 

13 

“The abstraction of 

groundwater at a volume 

where any general 

authorisation issued in 

terms of the National 

Water Act, 1998 (Act No. 

36 of 1998) will be 

exceeded.” 

Water will be 

removed to allow 

for safe mining 

underground. 

None None 

R.386 

(21 April 

2006) 

15 

“The construction of a 

road that is wider than 4 

metres or that has a 

Roads will be 

constructed in 

order to access 

Physical 

(compaction 

and crust) 

One 

dimensional 

(line) 
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Legislation Activity Listed Activity 
Description Form of 

Degradation  

Geographical 

Extent 

reserve wider than 6 

metres, excluding roads 

that fall within the ambit of 

another listed activity or 

which are access roads of 

less than 30 metres long.” 

the mine 

workings. (It is 

anticipated that 

roads will cover 

12ha). 

Physical 

(soil profile 

alteration) 

 

Three 

dimensional in 

the line 

R.387 

(21 April 

2006) 

1(e) 

“Any process or activity 

which requires a permit or 

license in terms of 

legislation governing the 

generation or release of 

emissions, pollution, 

effluent or waste and 

which is not identified in 

Government Notice No. R. 

386 of 2006.“  

It is anticipated 

that effluent will 

be generated as 

a result of the 

proposed mining 

and related 

activities. 

Chemical 

(acidification) 

Physical 

(compaction 

and crust) 

Biological 

(microbial 

composition)  

Two 

dimensional 

(surface) 

R.387 

(21 April 

2006) 

1(l) 

“The transmission and 

distribution of above 

ground electricity with a 

capacity of 120 kilovolts or 

more.”  

132 Kilovolts will 

be supplied by 

Eskom. 

Physical 

(compaction 

and crust) 

 

One 

dimensional 

(line) and 

point impacts 

 

R.387 

(21 April 

2006) 

1(p) 

“The treatment of effluent, 

wastewater or sewage 

with an annual throughput 

capacity of 15 000 cubic 

metres or more.” 

It is expected 

that 200Ml of 

effluent will be 

treated annually 

Chemical 

(acidification) 

Physical 

(compaction 

and crust) 

Biological 

(microbial 

composition)  

Two 

dimensional 

(surface) 

R.387 

(21 April 

2006) 

7 

Reconnaissance, 

exploration, production 

and mining as provided for 

in the Mineral and 

Petroleum Resources 

Development Act, 2002 

(Act No. 28 of 2002), as 

amended in respect of 

such permits and rights. 

Coal will be 

mined in the 

Brandspruit 

Mine, 

Impumelelo 

Shaft mine 

boundary area.  

None – see 

associated 

infrastructure 

None – see 

associated 

infrastructure 

R.387 

(21 April 

2006) 

8 

In relation to permits and 

rights granted in terms of 

7 above, or any other right 

granted in terms of 

previous mineral 

legislation, the 

undertaking of any 

reconnaissance 

exploration, production or 

mining related activity or 

None – see 

associated 

infrastructure 

None – see 

associated 

infrastructure 



 34

Legislation Activity Listed Activity 
Description Form of 

Degradation  

Geographical 

Extent 

operation within a 

exploration, production or 

mining area, as defined in 

terms of section of 1 of the 

Mineral and Petroleum 

Resources Development 

Act, 2002 (Act No. 28 of 

2002). 

 

 

7.2.4  Assessment of the Impacts of Activities 

 

The impacts associated with the different activities have been assessed below for each activity. 

These impacts have been summarized in Table 7.2.4. 

 

7.2.4.1 Construction Phase 

 

7.2.4.1.1 Water Transportation (Pipelines) 

 

It is assumed that the bulk water transportation to the site will be conducted through the use of 

pipelines. In the event that water will be transported to site in vehicles refer to the impacts 

described for road establishment. As such the road establishment impacts will dominate and 

subsequent transport impacts will be very low. Table 7.2.4.1.1 presents the impact criteria and a 

description with respect to soils, land capability and land use for the transportation of water in 

pipelines. It needs to be stated here that this assessment is drawn up without knowledge of a 

pipeline position. 

 

 Table 7.2.4.1.1 Assessment of water transportation impacts 

Criteria Description 

Extent The impact is linear but then limited to the immediate surroundings (5 to 10 m) 

of the pipeline route 

Duration Permanent (unless pipeline is removed and site rehabilitated) 

Probability Definite 

Significance of 

impact 

Soils: Medium 

Land Capability: Low under the condition that the position of the pipeline does 

not affect the potential of land users to produce crops on surrounding land, use 

land for grazing or where wetlands are crossed with proper delineations and 

mitigation in place. 

Land Use: Low under the condition that the position of the pipeline does not 

affect the potential of land users to produce crops on surrounding land or use 

land for grazing. 

Status Negative 
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7.2.4.1.2 Surface Infrastructure – Shaft area 
 

The detail regarding the specific structures to be built is not known and it is assumed that a total 

surface area of 237 ha will be disturbed. Table 7.2.4.1.2 presents the impact criteria and a 

description with respect to soils, land capability and land use for the establishment of surface 

infrastructure. The detailed survey results for the shaft and its surrounding area are presented 

earlier in this report. 

 

Table 7.2.4.1.2 Assessment of surface infrastructure (shaft area) impacts 

Criteria Description 

Extent The impact is two dimensional but then limited to the site and its immediate 

surroundings  

Duration Permanent (unless infrastructure is removed and site rehabilitated) 

Probability Definite 

Significance of 

impact 

Soils: Medium for the site itself. The soils are not considered to be of high 

agricultural (crop production) potential. Refer to previous sections regarding the 

soils survey for the shaft area for detail. 

Land Capability: Medium under the condition that all impacts are limited to the 

surface infrastructure site. Effects that could influence surrounding land should 

be prevented and mitigated. 237 ha of grazing land will be sterilised but these 

impacts are not considered to be significant in the context of large tracts of 

surrounding land still available for grazing. 

Land Use: Medium under the condition that all impacts are limited to the 

surface infrastructure site. Effects that could influence surrounding land should 

be prevented and mitigated. 

Status Negative 

 

 

7.2.4.1.3 Surface Infrastructure – Roads 
 
The detail regarding the specific position of the roads to be built is not known and it is assumed 

that a total surface area of 12 ha will be disturbed. Table 7.2.4.1.3 presents the impact criteria and 

a description with respect to soils, land capability and land use for the establishment of roads. 

 
Table 7.2.4.1.3 Assessment of road infrastructure impacts 

Criteria Description 

Extent The impact is linear but then limited to the immediate surroundings (5 to 10 m) 

of the road route 

Duration Permanent (unless infrastructure is removed and site rehabilitated) 

Probability Definite 

Significance of 

impact 

Soils: Medium 

Land Capability: Low under the condition that the position of the road does not 

affect the potential of land users to produce crops on surrounding land, use 

land for grazing or where wetlands are crossed with proper delineations and 

mitigation in place. 

Land Use: Low under the condition that the position of the road does not affect 

the potential of land users to produce crops on surrounding land or use land for 
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Criteria Description 

grazing. 

Status Negative 

 

 

7.2.4.1.4 Surface infrastructure – Conveyor 
 

The detail regarding the specific structures to be built is not known and it is assumed that a total 

surface area of 130 ha will be disturbed. Table 7.2.4.1.4 presents the impact criteria and a 

description with respect to soils, land capability and land use for the establishment of the conveyor 

along the proposed route. The detailed survey results for the conveyor route are presented earlier 

in this report. 

 
Table 7.2.4.1.4 Assessment of conveyor infrastructure impacts 

Criteria Description 

Extent The impact is linear but then limited to the immediate surroundings (5 to 10 m) 

of the conveyor route 

Duration Permanent (unless infrastructure is removed and site rehabilitated) 

Probability Definite 

Significance of 

impact 

Soils: Medium to low as the impact is linear. 

Land Capability: Medium under the condition that the position of the conveyor 

does not affect the potential of land users to produce crops on surrounding 

land, use land for grazing or where wetlands are crossed with proper 

delineations and mitigation in place. 

Land Use: Medium under the condition that the position of the conveyor does 

not affect the potential of land users to produce crops on surrounding land or 

use land for grazing. 

Status Negative 

 

 

From discussions with SASOL personnel it appears that the conveyor route is not yet 100% 

finalised. Several aspects have to be taken into account regarding the positioning of the conveyor 

infrastructure. It is accepted that there are many technical requirements and restrictions in terms of 

the specific placing of the infrastructure but the planners are urged to take current land use and 

ownership into account. One such example is the cutting off of two sections (approximately 40 ha 

each) of the Rhino Lodge game farm with the current placement of the conveyor (Refer to Figure 

7.2.4.1.4.1). It is suggested that SASOL enter into negotiations with the current land owner and 

user to decide on the ideal route and to compensate him for future losses. 

 

Another example is the bisecting of an agricultural field (at the conveyor route inflection point) 

immediately west of the R546 on portion 2 of the farm Rietvley (Refer to Figure 7.2.4.1.4.2). Here 

an existing field that is used for crop production will be affected and it is suggested the route be 

altered to pass through as small a transect of field as possible 
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7.2.4.1.5 Water Holding Facilities 
 

The detail regarding the specific structures to be built as water holding facilities is not known. 

Table 7.2.4.1.5 presents the impact criteria and a description with respect to soils, land capability 

and land use for the establishment of the water holding facilities on the site.  

 
Table 7.2.4.1.5 Assessment of water holding facilities impacts 

Criteria Description 

Extent The impact is two dimensional but then limited to the site and its immediate 

surroundings  

Duration Permanent (unless infrastructure is removed and site rehabilitated) 

Probability Definite 

Significance of 

impact 

Soils: Medium to low as the footprint is expected to be small. 

Land Capability: Low under the condition that the position of the water holding 

facilities does not affect the potential of land users to produce crops on 

surrounding land or use land for grazing. 

Land Use: Low under the condition that the position of the water holding 

facilities does not affect the potential of land users to produce crops on 

surrounding land or use land for grazing. 

Status Neutral 

 

 
7.2.4.1.6 Power Lines 
 

The detail regarding the specific route for the power line structures to be built is not known. Table 

7.2.4.1.6 presents the impact criteria and a description with respect to soils, land capability and 

land use for the establishment of power lines. 

 
Table 7.2.4.1.6 Assessment of power line infrastructure impacts 

Criteria Description 

Extent The impact is linear but then limited to the immediate surroundings (5 to 10 m) 

of the power line 

Duration Permanent (unless infrastructure is removed and site rehabilitated) 

Probability Definite 

Significance of 

impact 

Soils: Low as the impact is limited to points (pylons/poles) along the route. 

Land Capability: Low under the condition that the position of the power line 

does not affect the potential of land users to produce crops on surrounding land 

or use land for grazing. 

Land Use: Low under the condition that the position of the power line does not 

affect the potential of land users to produce crops on surrounding land or use 

land for grazing. 

Status Negative 
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7.2.4.2 Operational Phase 

 

7.2.4.2.1 Storage of Coal 

 
The detail regarding the specific area earmarked for the coal storage facility is not known. Coal 

contains pyrites and therefore has the potential to acidify underlying land as well as areas unto 

which coal dust and coal is transported. Mitigation for such activities should include the 

establishment of lining (according to current guidelines. The soils on the site are predominantly of 

high clay content and with swelling properties. These soils, if removed form the surface 

infrastructure area, could be used productively to establish a low technology but effective lining for 

the coal storage area. The best option would be to use the soil in combination with weathered 

parent rock to prevent mobility problems for vehicles during and after rainfall events. Table 

7.2.4.2.1 presents the impact criteria and a description with respect to soils, land capability and 

land use for the establishment of a coal storage facility. The detailed soil survey results for the 

shaft and its surrounding area are presented earlier in this report. 

 

Table 7.2.4.2.1 Assessment of coal storage facility impacts 

Criteria Description 

Extent The impact is two dimensional but then limited to the site and its immediate 

surroundings if proper containment structures are in place. The impact can 

increase in extent if proper containment structures are not put in place and off-

site pollution takes place. 

Duration Permanent (unless site rehabilitated) 

Probability Definite 

Significance of 

impact 

Soils: Medium for the site itself. The soils are not considered to be of high 

agricultural (crop production) potential. Refer to previous sections regarding the 

soils survey for the shaft area for detail. 

Land Capability: Medium under the condition that all impacts are limited to the 

surface infrastructure site. Effects that could influence surrounding land should 

be prevented and mitigated. 

Land Use: Medium under the condition that all impacts are limited to the 

surface infrastructure site. Effects that could influence surrounding land should 

be prevented and mitigated. 

Status Negative 

 

 
7.2.4.2.2 Effluent treatment 
 
The detail regarding the specific structures to be built for effluent treatment is not known and it is 

assumed that it will form part of the shaft surface infrastructure. In this sense refer to section 

7.2.4.1.2 for the assessment of impacts. 

 
7.2.4.2.3 Coal Mining 
 

As the coal mining will take place underground there will be no surface implications regarding this 

activity. It is understood that the current mining process involves board and pillar with limited total 

extraction and therefore a limited chance of subsidence. In the event that subsidence is to be 
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expected due to altered mining design a new impact assessment will have to be conducted to 

assess and quantify these impacts. 

 

7.2.4.3 Decomissioning Phase 

 

At this stage it is not known what the decommissioning phase of the project will entail and impacts 

can therefore not be described and quantified. If proper rehabilitation and cleanup procedures are 

followed it is assumed with certainty that many of the impacts described above can be partially 

mitigated. 

 

Table 7.2.4 Assessment of Impacts 

Phase Activity  Extent Duration 

of 

Impact 

Probability Significance 

of Impact 

Status 

Construction 

Phase 

Water 

Transportation 

Soil      

Land 

Capability  

     

Land Use      

Surface 

Infrastructure 

Soil      

Land 

Capability  

     

Land Use      

Surface 

Infrastructure 

Roads 

Soil      

Land 

Capability  

     

Land Use      

Surface 

Infrastructure 

Conveyor 

Soil      

Land 

Capability  

     

Land Use      

Water Holding 

Facilities 

Soil      

Land 

Capability  

     

Land Use      

Power Lines Soil      

Land 

Capability  

     

Land Use      

Operational 

Phase 

Storage of 

Coal 

Soil      

Land 

Capability  

     

Land Use      

Effluent 

Treatment 

Soil      

Land 

Capability  

     

Land Use      

Coal Mining Soil      

Land 

Capability  
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Phase Activity  Extent Duration 

of 

Impact 

Probability Significance 

of Impact 

Status 

Land Use      

Decommissioning 

Phase 

Rehabilitation Soil      

Land 

Capability  

     

Land Use      

 

 

9. CONCLUSIONS AND RECOMMENDATIONS 

 

The soils found in the general Block 2 area consist of a range of soils varying from shallow and 

structured to deep sandy profiles used for crop production. The dominant land use (and land 

capability) on the broader Block 2 site is grassland used for grazing. This often includes planted 

pastures. 

 

The soils found on the detailed survey site (shaft area and conveyor route) also vary from shallow 

and structured to relatively deep sandy profiles used for crop production. The dominant land use 

(and land capability), especially in the shaft area, is grassland used for grazing. The soils in the 

shaft area are not considered to be of high a agricultural potential and the impacts of the different 

proposed activities have been addressed in the report. Along the conveyor route there are however 

a few aspects that have to be taken into account, such as the bisecting of currently functioning land 

units. It is recommended that the conveyor route be re-assessed to minimise the effect on current 

agronomic activities on the site. The ideal route for the conveyor is along farm and road boundaries 

so as to minimise land use impacts. If the conveyor route is altered in any way a detailed soil 

survey will have to be conducted for the new route. 

 

From information supplied by SASOL it is assumed that the mining activities will not lead to 

subsidence in the broader survey area (therefore the reconnaissance nature of the survey). In the 

event that mining activities will lead to subsidence further surveys will be required to ascertain the 

extent of soil, land capability and land use changes in the affected areas. 
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