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1 Executive summary 

Vintage Energy Pty Ltd has appointed Boscia Environmental Solutions as an Independent 

Environmental Consultant to undertake the Environmental process for the proposed 

(Photovoltaic) Solar Energy Facility, on remainder of Portion 4 of the farm Brypaal No.134, 

located approximately 60 km south south-west of Kakamas in the Kai !Garib Local Municipality 

in the Northern Cape of South Africa. The proposed development area is 320 ha. The soil survey 

will be conducted on the entire segment of Portion 4 of the farm Brypaal No. 134 situated south-

east of the Kenhardt-Loeriesfontein road (Road No. 2972) (total of 1032 ha). 

According to the EIA Regulations published in terms of Section 24 (5) of the National 

Environmental Management Act (NEMA, Act No. 107 of 1998), authorization from the National 

Department of Environmental Affairs (DEA) is required before development can proceed. For the 

development of this Solar Energy Facility a soil survey is required to describe the soil 

characteristics of the site and provide an assessment of the likely impacts associated with the 

development. Impacts are assessed for the preconstruction, construction and operation phases. 

In order to reduce the likely impact of the development, a variety of avoidance and mitigation 

measures associated with the identified impacts are recommended. These recommendations 

should also be included in the EMPr for the development.   

This report discusses the approach, findings and conclusion of a Soil Specialist Report carried 

out for the proposed development area. The main aim of this investigation is to assess the 

likelihood of soil and agricultural sensitive areas in the study area, in an effort to identify issues 

regarding erosion potential, soil stability and dust generation that may arise from the proposed 

development which should be mitigated accordingly.  

The purpose of the Soil Specialist Report is to describe the area that may be affected by the 

proposed activity, describe the manner in which the environment may be affected by the 

proposed facility and provide a detailed description of the mitigation measures. With the updated 

layout assessed, no part of the development would occupy areas that are highly sensitive to 

erosion or areas of agricultural significance.  

Mitigation measures would be necessary to control negative spin of effects associated with the 

development. Water scarcity is a problem on the site and resources need to be protected. The 

area is dominated by sandy soils with isolated areas dominated by loamy sandy soils. In the 

north-western segment of the study area soils tend to be relatively shallow (< 1m) with abundant 

outcrops, whereas the south-eastern segment is dominated by deeper calcareous soils (< 1.5m).  

No environmentally fatal flaws are associated with the associated with the proposed layout and 

the specialist’s opinion is that the development may be authorised. 
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2 General Information 

2.1 Applicant 

Vintage Energy Pty Ltd has appointed Boscia Environmental Solutions as an Independent 

Environmental Consultant to undertake the Environmental process for the proposed 

(Photovoltaic) Solar Energy Facility, on remainder of Portion 4 of the farm Brypaal No.134, 

located approximately 60 km south south-west of Kakamas in the Kai !Garib Local Municipality 

in the Northern Cape of South Africa. 

2.2 Development Aspects 

The proposed Solar Facility will have a peak power generating capacity of approximately 100 

MW, and will consist of the following: 

• Module Mounting structures 2 tier; 

• String Inverters – 60 KVA; 

• PV Modules – 250 WP; 

• Meteor stations; 

• Power reducer Boxes; 

• Power Plant Controllers; 

• Cluster Controllers; 

• LV Substations; 

• MV Substations; 

• Access roads (temporary & permanent roads);  

• Permanent office/workshop building. 

A temporary laydown area was identified [workshops, mobile offices, mobile ablution facilities, 

material storage area, vehicle parking area, water tanks for drinking, construction and dust 

suppression) fencing, etc.]. The main activities during the construction phase area: 

• Permanent living quarters for operational phase workers (only for residential staff). The 

 rest of the staff will stay in Kakamas; 

• Equipment (Trucks & front-end loaders, excavators, cranes, etc.); 

• Topsoil/Overburden stockpiles/fill material. Topsoil stripping and stockpiling will be 

 required only for the service roads and sub-station foundations. No concrete slabs or 

 foundations are required for the screw-in pylons; 

• Opencast quarries/excavations for cut and fill material. Very limited for roads and sub-

 station only, the rest of the construction site will follow a non-destructive-surface-

 topography approach because no foundations are required for the screw-in pylons; 
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• Water storage facilities (reservoir, tanks, etc.) mainly for construction phase; 

• Water Desalination plant (pipelines towards water storage and power plant). Very small, 

 just for standby water supply. The rest of the operational water will be transported from 

 Kakamas or extracted from boreholes. Limited water is required for the washing of the 

 PV-panels because nano-technology will be applied to the surface of the panels, which 

 keeps it virtually clean for very long periods of time and washing of the panels will be 

 required only once a year or even longer intervals; 

• Waste handling facilities (for construction & operational phase). Solid, hydrocarbon and 

 liquid waste to be sorted on site and keep in certified appropriate containers and to be 

 removed to certified land fill sites. 

• Surface run-off control systems. A non-destructive surface topography will be followed 

 during the construction phase, drainage systems will be avoided, therefore surface 

 runoff structures for instance trenches, canals, etc. will not be implemented and no 

 large scale desalination plants and evaporation ponds will be constructed because of 

 low water requirements for operational phase. 

• A 400kV high voltage overhead grid connection of approximately 500 m between the 

 substation at the solar facility and the Aries – Kokerboom 400 KV line.  

Total footprint of the 100 MW PV solar farm will be approximately 320 ha. The terms of the land 

owner agreement for this project provides allowance for a 36 month construction period and 

foresees the use as a PV Solar facility for up to 25 years. During this period, it is anticipated that 

the PV modules may be replaced, however the primary plant and electrical infrastructure would 

be suitable for this intended project life.   

2.3 Location 

The proposed location is on remainder of Portion 4 of the farm Brypaal No.134, approximately 60 

km south south-west of Kakamas in the Kai !Garib Local Municipality in the Northern Cape of South 

Africa. 

2.4 Scope of Report 

The following activities are included in the scope of the study: 

• A description of the affected area as well as the degree to which the proposed project 

may affect the environment; 

• A description and evaluation of the identified environmental concerns as well as 

potential impacts; 

• A statement based on the evaluation of the concerns/impacts regarding the potential 

significance of these concerns/impacts; 

• A description of the methodology used during this study; 
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• The identification and classification of the soils according to the South African 

Classification System (Soil Classification Working Group, 1991); 

• Constructing a soil map by using a combination of pedogenic knowledge and predictive 

mapping techniques; 

• Determining the agricultural potential of mapping units based on interpretations of the 

soil potential, climate, and current land use; 

• An evaluation of the significance of direct, indirect, and cumulative impacts in terms of 

the following criteria:  

o The nature of the impact, cause of impact, what will be affected and how it will 

be affected.  

o The extent of the impact (local, regional, national, or international). A value 

between 1 and 5 must be assigned as appropriate, with 1 being low and 5 being 

high. 

o Impact duration  

- Very short-term (0-1 years) with a score of 1; 

- Short-term (2-5 years) with a score of 2;  

- Medium-term (5-15 years) with a score of 3;  

- Long-term (>15 years) with a score of 4; 

- Permanent, with a score of 5.  

o Probability  

- Very improbable (probably will not happen = 1);  

- Improbable (some possibility, but low likelihood = 2);  

- Probable (distinct possibility = 3); 

- Highly probable (most likely = 4); 

- Definite (impact will occur regardless of any prevention measures = 5). 

o Magnitude scale 

- Small magnitude with no effect on the environment = 0; 

- Minor magnitude and will not result in an impact on processes = 2; 

- Low magnitude and will cause a slight impact on processes = 4; 

- Moderate magnitude and will result in processes continuing but in a modified 

way = 6; 

- High magnitude and therefore processes are altered to the extent that they 

must be ceased temporary = 8; 

- Very high magnitude with complete destruction of patterns and permanent 

cessation of processes = 10.  

o The status can be described as either positive, negative or neutral. 

o The significance can be described as LOW, MEDIUM, or HIGH, and are 

calculated through: 

S=(E+D+M)P 

Where: 

S = Significance weighting 

E = Extent 

D = Duration 

M = Magnitude 

P = Probability 
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S = <30 LOW The impact would not have a direct influence on 

the decision to develop in the area. 

S = 30-60 MEDIUM The impact could influence the decision to develop 

in the area unless it is effectively mitigated. 

S = >60 HIGH The impact must have an influence on the decision 

process to develop in the area. 

 

o The reversibility of the impact. 

o Possibility of irreplaceable loss of resources. 

o The degree of impact mitigation. 

• Recommendation regarding practical mitigation measures for potentially significant 

impacts.  

2.5 Legislation 

In terms of Subdivision of Agricultural Land Act (Act 70 of 1970), any application for change of land 

use must be approved by the Minister of Agriculture. Under the Conservation of Agricultural 

Resources Act (Act 43 of 1983) no degradation of natural land is permitted. 

The handling of topsoil, according to the South African Environmental Legislation, is as follows: 

- Conservation of Agricultural Resources Act (Act 43 of 1983) 

No degradation of the agricultural potential of soil is permitted. The protection of land 

against soil erosion and the prevention of water logging and salinization of soils by 

means of suitable soil conservation works to be constructed and maintained. 

 

 

- Bill of Rights 

Environmental rights exist primarily to ensure good health and well-being, and 

secondarily to protect the environment through reasonable legislation, ensuring the 

prevention of the degradation of resources.  

 

- National Environmental Management Act (No. 107 of 1998) 

This Act prescribes the precautionary principle, the “polluter pays” principle, and the 

preventive principle. The individual/group responsible for the degradation/pollution of 

natural resources is required to rehabilitate the polluted source.  

 

- National Environmental Management Act (No. 107 of 1998), the Environmental 

Conservation Act (No. 73 of 1989), the Mineral and Petroleum Resources 

Development Act (No. 28 of 2002) and the Conservation of Agricultural Resources 

Act (No. 43 of 1983). 

Protect soils and land capability. 

 

- National Veld and Forest Fire Bill (of 10 July 1998) and the Fertiliser, Farm Feeds, 

Agricultural Remedies, and Stock Remedies Act (No. 36 of 1947) 

To be applicable in some cases. 
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- Sub-division of Agricultural Land (SALA) Act (Act 70 of 1970) 

For the long-term lease, or consensual use of the properties near the project, approval in 

terms of SALA is required.  

 

3 Introduction 

Vintage Energy Pty Ltd has appointed Boscia Environmental Solutions as an Independent 

Environmental Consultant to undertake the Environmental process for the proposed 

(Photovoltaic) Solar Energy Facility, on remainder of Portion 4 of the farm Brypaal No.134, 

located approximately 60 km south south-west of Kakamas in the Kai !Garib Local Municipality 

in the Northern Cape of South Africa. The proposed development area is 320 ha. The soil survey 

will be conducted on the entire segment of Portion 4 of the farm Brypaal No. 134, situated south-

east of the Kenhardt-Loeriesfontein road (Road No. 2972) (total of 1032 ha). 

According to the EIA Regulations published in terms of Section 24 (5) of the National 

Environmental Management Act (NEMA, Act No. 107 of 1998), authorization from the National 

Department of Environmental Affairs (DEA) is required before development can proceed. For the 

development of this Solar Energy Facility, a soil survey is required to describe the soil 

characteristics of the site and provide an assessment of the likely impacts associated with the 

development. Impacts are assessed for the preconstruction, construction and operation phases. 

In order to reduce the likely impact of the development, a variety of avoidance and mitigation 

measures associated with the identified impacts are recommended. These recommendations 

should also be included in the EMPr for the development.   

It is important to determine the possible impact of development on the soils and agricultural 

potential, as well as identifying areas of high sensitivity regarding the position of solar panels 

and associated infrastructure. 
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Figure 1: Locality map of the study area (Red line: The boundaries of the area where the soil 

survey was conducted) (Google Earth, 2016). 
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These aims will be accomplished with: 

o The identification of soil forms and soil depth (according to the South African taxonomic 

system); 

o The estimation of soil potential; 

o The discussion of the agricultural potential in terms of soil, water availability and status 

of land; and 

o The discussion of the potential and actual impact that development will have.  

 

In order to determine the agricultural potential, both soil characteristics and climatic conditions 

need to be investigated. An important characteristic to consider is rainfall, as it provides an 

adequate baseline for the viable production of crops and yield of vegetation which form part of 

the assessment of agricultural potential. 

4 Methodology 

Prior to the site visit Google Earth (2016) was used to divide the area into characteristic mapping 

units (Figure 2) according to the principles of parametric terrain evaluation as described in Mitchell 

(1977). A total of ten mapping units (referred to as mapping unit A – J) were identified based on 

corresponding characteristics visible on satellite imagery. Each mapping unit consists of various sub-

units depending on locality. A minimum of five representative sub-units per mapping unit were 

identified (except for mapping unit A, F and I). Mapping unit A and I consist of two sub-units each, 

while only two sub-units from mapping unit F falls within the boundaries of the study area. Therefore, 

two sub-units were identified for mapping unit A, I and F respectively.  

Soil description and classification took place from 8 July 2016 until 1 August 2016. The site was 

visited again in March 2017 where additional observations were made. Within each representative 

mapping unit (Figure 3) a soil auger was used to drill holes up to a maximum depth in order to make 

soil description and classification possible. 

The morphological, chemical and physical properties (at field level) of each soil horizon were 

described according to the guidelines set out by the Agricultural Research Council (Land Type 

Survey Staff, 1991). (Consult Figure A-1 in Annexure A for explanation of soil description categories, 

and Figure A-2 in Annexure A to view the standard soil description form). The Binomial System 

(MacVicar et al., 1977) was used for soil classification, because the original land type surveys were 

conducted with this system. A re-classification was done using the Taxonomic System (Soil 

Classification Working Group, 1991) in order to interpret and re-classify the soil data with respect to 

soil families. Soil was classified according to a hierarchical system incorporating classification 

categories. The classification categories used in this study for the purpose of soil descriptions include 

Soil Order, Soil Group, Soil Form and Soil Family. 
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Figure 2: Map of the different mapping units and sub-units identified for the study area (Google 

Earth, 2016). 
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Figure 3: Map indicating the soil survey localities in accordance with the associated mapping 

units (Google Earth, 2016). 
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The sample collection localities correspond to the localities where soil descriptions and 

classifications were conducted (Figure 3). At each locality one sample was collected for every soil 

horizon. A total of 60 soil samples were collected (samples marked G1 – G60). In order to determine 

the dispersion and erosion potential of the study area, additional descriptive information was 

obtained from the geotechnical soil survey (46 samples) (Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Map indicating the geotechnical survey localities (Google Earth, 2016). 
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5  Description of the affected environment 

5.1 Climate and Rainfall 

As illustrated in Figure 5, the study area forms part of the semi-arid Bushmanland region and falls 

within the very late summer rainfall region (Schulze, 1997). According to meteorological statistics 

from the South African Weather Services (Weather Bureau, 2016) (Figure 6 – Figure 9) the average 

annual rainfall for this area, from 1992 up to 2015, was between 140 mm and 250 mm per annum.  

 

Figure 5: Map indicating the rainfall seasonality in South Africa (Schulze, 1997). 
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Figure 6: Total rainfall per annum for Kakamas, Kenhardt and Pofadder respectively (Weather 

Bureau, 2016). 

 

 

 

 

 

 

 

 

 

Figure 7: Average rainfall per annum for the Kakamas, Kenhardt and Pofadder area (Weather 

Bureau, 2016). 

Figure 6 and Figure 7 revealed that severe drought conditions were experienced during 1992, 2003, 

2004 and 2013. The variation in average temperatures within this area is extreme with maximum 

temperatures during the summer reaching up to 40.8 °C and minimum temperatures as low as -3 °C. 

Figure 8 illustrates the daily maximum temperatures (°C) for the Pofadder area while the daily 
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minimum temperatures (°C) (measured at 8 am in the morning) for the same area are illustrated in 

Figure 9.  

 

 

 

 

 

 

 

 

 

 

Figure 8: The daily maximum temperatures (°C) for the Pofadder area (Weather Bureau, 2016). 

 

 

 

 

 

 

 

 

 

 

Figure 9: The daily minimum temperatures (°C) for the Pofadder area (Weather Bureau, 2016). 
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Daily maximum temperatures (Figure 8) range from an average of 35 °C (January) to 17 °C (June) 

with daily minimum temperatures (Figure 9) ranging from an average of 19 °C (February) to 4 °C 

(July). According to Mucina and Rutherford (2006) this site forms part of an area with a mean annual 

evaporation potential of 2771 mm per annum, experiencing between 21 and 30 mean frost days per 

annum. 

5.2 Topography 

The overall topography of the site is relatively homogenous and ranges from 857 m to 880 m above 

mean sea level with the highest part of the landscape to the south-east and the lowest part to the 

north-west (Figure 10).  

The area with the lowest elevation (north-west) lies south-east of the Salt River which is situated 

north-west of the study area. The Salt River flows to the north-east into the Hartbees River which 

eventually connects to the Gariep River.  

 

Figure 10: General elevation (above mean sea level) of the study area. 
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5.3 Geology 

Table 1: Lithostratigraphic column of the study area (Bailie et al., 2007; Colliston et al., 2008; Cornell et al., 2009; Cornell et al., 2006; Eglington, 

2006; McClung, 2006; Reid et al., 1997; Von M Harmse & Hatting, 2012; Watts, 1980). 

Ma Group Subgroup Formation 
Intrusive 

Rocks 
Lithological Description Epoch Period Era Eon Ma 

0 - 0.01 

Kalahari 
Group 

  

 

Kalahari calcrete, sandy 
material of mixed origin, lag 
deposit and gypsic deposits 

Holocene 

Quaternary 

Cenozoic Phanerozoic 

0 – 0.01 

0.01 – 
1.6 

Kalahari calcrete, sandy 
material of mixed origin, and 

lag deposit 
Pleistocene 

0.01 – 
1.6 

1.6 – 
5.0 

Kalahari calcrete (soft, hard 
bank, nodular, tabular) 

Pliocene Tertiary 
1.6 – 
5.0 

~ 1130 

Bushmanland 
Group 

Kouboom 
Subgroup 

Vaalkop 
Formation 

Biotite-gneisses. 

  Mokolian Proterozoic 
900 - 
2050 

Driekop 
Formation 

Metagreywacke comprised 
of grey quartzite. 

Geelvloer 
Formation 

Biotite-schist hosting calc-
silicate and carbonate rich 

rocks. Emplacement of 
pegmatites. 

Broken Hill 
Quartzite 
Formation 

Typical purplish-red to dark 
grey glassy quartzite and 

metaquartzite. 

~1640 
Wortel 

Subgroup 

Namies 
Schist 

Formation 

Calc-silicate gneiss, biotite-
rich schist, quartzite and 

metaquartzite.   

~ 1650 

   

Hoogoor 
Suite 

Pink gneiss 

1700-
2050 

Achab 
Gneiss 

Migmatitic leucogneiss 
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Figure 11: Geology map of the study area (Google Earth, 2016). 
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The north-western segment of the study area consists of granitoids with the following order of 

abundancy: Gneiss > metaquartzite > pegmatite > surficial calcrete deposits. Surficial calcrete 

deposits with occasional gneiss outcrops dominate the south-eastern segment of the study area. 

The drainage systems consist of alluvial and aeolian sandy material. Gypsic deposits, coexisting 

with a calcareous mixture, occur in closed proximity to the north-western boundary of the study 

area. 

5.4 Hydrology and geohydrology 

The study area is situated within the Lower Orange Management Area, Quaternary Drainage Area 

D53H. North-east of the site lies the non-perennial Salt River, with drainage lines running off in a 

north-eastern direction towards the Hartbees River. Due to the gradual decline in altitude (Figure 

10), this area contains seasonal and ephemeral drainage lines. Based on vegetation, no wetland 

conditions occur along the drainage lines on site. There are also no pans on site. In the northern 

corner of the site there is a small earth dam which cannot be considered as a pan system. Different 

factors including domestic stock farming with sheep, dirt track crossings and weirs all affect the 

watercourses of the Salt River. However due to the low rainfall and seasonal nature of the river, 

there will be no significant impact on the river. 

5.5 Existing Land Use 

This area is predominantly used for livestock farming. The infrastructure present within the 

boundaries of the study area is limited to a feeding and water trough, border fences and a gravel pit. 

There is also a small earth dam (not considered as a pan system) in the northern corner of the site. 

Parallel to the north-western border of the site (located outside the study area) is the Loeriesfontein-

Kakamas road. 

5.6 Vegetation 

The area under investigation (semi-arid Bushmanland region) forms part of the Nama Karoo Biome 

(Bezuidenhout, 2009). Based on the classification of Mucina and Rutherford (2006), it was concluded 

that the study area comprises mainly the Bushmanland Arid Grassland, the Bushmanland Sandy 

Grassland and the Bushmanland Basin Shrubland. The Bushmanland Arid Grassland is 

characterised by irregular plains dominated by Stipagrostis species. In some regions the vegetation 

structure is altered by low shrubs of Salsola species. The Bushmanland Sandy Grassland is 

characterised by sandy grassland plains dominated by Stipagrostis and Schmidtia species. There is 

also a common occurrence of drought-resistant shrubs, and after rainfall the display of ephemeral 

spring flora including Grielum humifusum and Gazania lichtensteinii. The Bushmanland Basin 

Shrubland is characterised by irregular plains dominated by shrubs including Rhigozum, Salsola, 
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Pentzia and Eriocephalus as well as different Stipagrostis grass species. After rainfall Gazania and 

Leysera species may also be present (Mucina & Rutherford, 2006).   

The vegetation differences on this site reflects the substrate conditions including soil depth, 

texture, and geology. The areas with coarse material (for instance the deep, sandy soils in the 

drainage systems) are dominated by shrubby vegetation, while the areas with fine material or 

abundant geological outcrops (for instance the calcic soils) are dominated by grasses.   

The north-western part of the study area consists of abundant outcrops with the following order of 

abundancy: Gneiss > metaquartzite > pegmatite > surficial calcrete deposits. This area has a large 

proportion of grasses (to a lesser extent than the south-eastern parts), combined with shrubs and 

rocky outcrops with no vegetation. The south-eastern part of the study area consists of surficial 

calcrete deposits with occasional gneiss outcrops, and a dominating grassland. The drainage 

systems consist of alluvial and aeolian sandy material and are dominated by shrubs. 

5.7 Critical Biodiversity Area 

For this study area no Critical Biodiversity Areas have been defined and no fine-scale conservation 

planning has been done. This area does not fall within a National Protected Areas Expansion 

Strategy Focus Area (NPAES), and therefore is not characterised: 

• With exceptional biodiversity; 

• As significant for the maintenance of ecological processes; or 

• As significant to climate change buffering. 

 

According to Mucina and Rutherford (2006) the Bushmanland Arid Grassland, Bushmanland Sandy 

Grassland as well as the Bushmanland Basin Shrubland are considered as least threatened. 

According to the Department of Environmental Affairs, there are no proposed renewable energy 

facilities in the immediate surrounding area. The renewable energy project closest to the proposed 

Brypaal PV Project, is situated near Kenhardt. Figure 12 illustrates the map, generated by the 

Department of Environmental Affairs, indicating all registered renewable energy projects. 
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Figure 12: Map of DEA-registered renewable energy projects as seen on 30 November 2017. 

 
Legend 

  

Brypaal Proposed Solar 
 Farm Facility 

 
 

Produced for  
Boscia Environmental Solutions 

 

  

 
Onshore Wind 

 

 

 

 

 

 
 

 

 

 

 
 

 
 

 

 

 
 

 
 

 

 
 

 

 

 
 

 

 
Solar PV or CPV                                                                                               

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 

 
Solar CSP 

 
 

 
 

 

 
 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 
Hydropower 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

No Technology   

     



21 

6 Results 

6.1 Land Type Data 

Soil: 

A predictive soil mapping approach was followed due to low soil variability and restrictive climatic 

conditions relating to agricultural potential. Note that since the information obtained from the land 

type survey is of a reconnaissance nature, only the general dominance of the soils in the landscape 

can be provided and not the actual area of occurrence within a specific land type. Land type data 

was obtained from the Agricultural Research Council (Land Type Survey Staff, 2003) and entails the 

division of land into land types, typical terrain cross sections and dominant soil types for each terrain 

unit (consult Annexure A Figure A-3 for more information). A land type can be defined as an area 

with similar climate, topography and soil distribution patterns.  

One land type (Ag3) dominates the entire study area. According to the Land Type Survey Staff 

(2003), 40% of land type Ag3 consists of freely drained, shallow (< 300 mm deep), red, eutrophic, 

apedal soils with yellow-brown soils comprising less than 10% of this land type. The average depth 

of all soils is 280.5 mm. Approximately 77% of land type Ag3 consist of soils with a depth of ≤ 300 

mm (depth class D1), whereas 12.5% consist of soil with a depth of 901 mm to 1200 mm (depth 

class D4). The average topsoil clay percentage of land type Ag3 is 10.7%. Around 88.5% of land 

type Ag3 consist of loamy sand soils (clay class C2) with an average clay percentage of 6.1% to 

15% in the topsoil, whilst 1% consist of sandy loam soils (clay class C3) with an average clay 

percentage of 15.1% to 25% in the topsoil (Land Type Survey Staff, 2003). 

The soils of land type Ag3 can be divided into three soil classes. Table 2 illustrates the different soil 

classes, description of soil classes, soil forms and percentage occupancy of each soil class within 

land type Ag3.  

Table 2: Description of soil classes within land type Ag3 (Land Type Survey Staff, 2003). 

Soil 
Classes 

Description Soil Form Percentage 
occupancy 

S2 Freely drained, structureless soils. Hutton, Clovelly, Griffen, 
Shortlands, Oakleaf. 

58,3% 

S13 Lithic soil (shallow soils on hard 
weathering rocks). 

Mispah, Glenrosa. 31,2% 

S16 Non-soil land classes Pans, rivers, stream beds, erosion 
structures, marshes, reclaimed 
land, dunes, gravel, etc. 

0,5% 

 

Approximately 58.3% of land type Ag3 consists of freely drained, structureless soils, whereas 31.2% 

consist of characteristic lithic soils. A small part (0.5%) of land type Ag3 is occupied by structures 

like pans, rivers, stream beds, erosion structures, marshes, reclaimed land, dunes and gravel. 
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Land capability and land use: 

Mainly extensive grazing due to climatic constraints. Irrigation land uses are limited due to lack of 

large volumes of water.  

Agricultural potential: 

The Agricultural potential is low due to shallow soils, poor water holding capacity and low and erratic 

rainfall. Dryland crop production is not viable in areas with rainfall lower than 450 mm unless 

significant groundwater is available (not the case for this specific survey site). 

6.2 Site Visit, Soil Survey and Soil Analyses 

All soil description data, as well as soil classification per mapping unit are illustrated in Figure 13. 

Soil description data and field observations were utilised for soil classification purposes (Land Type 

Survey Staff, 1991; MacVicar et al., 1977; Soil Classification Working Group, 1991). The 

classification system of the WRB Reference Soil Group (IUSS Working Group WRB, 2006) as well 

as that of USDA Soil Taxonomy (Soil Survey Staff, 1999) were used for further classification. 

As illustrated in Figure 13 a total of ten soil forms and eleven soil families were identified accordingly. 

The identified soil forms include Dundee, Oakleaf, Augrabies, Knersvlakte, Oudtshoorn, Addo, 

Brandvlei, Coega, Etosha and Mispah. 

Based on the observations and information obtained (Figure 13) a map was constructed illustrating 

all soil forms within the study area (Figure 14). 

These soil forms were grouped into four individual soil groups known as silicic soils, calcic soils, 

cumulic soils and lithic soils (Fey, 2010; Brummer, 2015; Fanourakis, 1991; IUSS Working Group 

WRB, 2006; Schmidhuber, 2015; Von M Harmse & Hatting, 1985). Each soil group is discussed 

(Table 3 – Table 6) based on description, properties, morphology and genesis. 
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Figure 13: Soil description and classification (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et al., 1977; 

Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 



25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 



27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999). 
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Figure 13 (continued): Soil descriptions and classifications (Fey, 2010; IUSS Working Group WRB, 2006; Land Type Survey Staff, 1991; MacVicar et 

al., 1977; Soil Classification Working Group, 1991; Soil Survey Staff, 1999).
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Figure 14: Map indicating the soil forms for the study area (Google Earth, 2016). 
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Table 3:  Discussion of silicic soil group and associated soil forms in this study area (Fey, 2010; Brummer, 2015; Fanourakis, 1991; IUSS 

Working Group WRB, 2006; Schmidhuber, 2015; Von M Harmse & Hatting, 1985). 
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Table 4:  Discussion of calcic soil group and associated soil forms in this study area (Fey, 2010; Brummer, 2015; Fanourakis, 1991; IUSS 

Working Group WRB, 2006; Schmidhuber, 2015; Von M Harmse & Hatting, 1985). 
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Table 5:  Discussion of cumulic soil group and associated soil forms in this study area (Fey, 2010; Brummer, 2015; Fanourakis, 1991; IUSS 

Working Group WRB, 2006; Schmidhuber, 2015; Von M Harmse & Hatting, 1985). 
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Table 6:  Discussion of lithic soil group and associated soil forms on this site (Fey, 2010; Brummer, 2015; Fanourakis, 1991; IUSS Working 

Group WRB, 2006; Schmidhuber, 2015; Von M Harmse & Hatting, 1985). 
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7 Interpretation of Soil Survey and Analytical Data 

7.1 Agricultural Potential 

The agricultural potential of the site is determined mainly by the climate in that the rainfall effectively 

excludes any form of crop production, therefore the site is suited only for grazing. Due to the water 

quality and restricted availability no crop production is possible. Even if water was available for 

irrigation, due to the finer texture of the subsoils within the level terrain area the long-term viability of 

irrigated agriculture will be limited through the limited potential of irrigation induced salt leaching.  

7.2 Overall Soil and Land Impact 

The impact on soil and agriculture is expected to be low, due to the low agricultural potential as well 

as the variable rainfall in this environment if: 

- Erosion prevention and storm water management measures are implemented; and  

- A large enough footprint area around the development area is left open. 

 

Soil sensitivity can be established by determining the dispersivity and erosion potential of soil by 

means of calculating the sodium exchangeable percentage: 

𝑁𝑎

𝐶𝐸𝐶
 𝑥 100 

Sodium exchangeable percentage values are divided into classes based on the amount of 

exchangeable potential indicating the degree of soil dispersivity. Class 1 indicates the lowest sodium 

exchangeable percentage hence being the most favourable class, while class 4 indicates the highest 

sodium exchangeable percentage, thus being the least favourable.  

 

Figure 15 illustrates the soil sensitivity map based on soil dispersivity (sodium exchangeable 

percentage). 
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Figure 15: Soil sensitivity map of the study area (Google Earth, 2016). 
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8. Assessment of Impacts 

8.1 List of Activities for this Site 

Table 7: A list of the activities and forms of soil degradation. 

Activity Form of Degradation Geographic Extent 

Construction Phase 

Construction of solar panels and 
associated mountings 

Physical (surface) degradation Two dimensional 

Construction of associated 
infrastructure 

Physical (compound) 
degradation 

Two dimensional 

Construction of roads Physical (compound) 
degradation 

Two dimensional 

Construction and Operational Phase 

Vehicle operation on site Physical and chemical 
(hydrocarbon spills) degradation 

Point and one dimensional  

Dust generation Physical degradation Two dimensional 

 

8.2 Identification and Nature of Impact 

Some of the impacts that will result during/after the development of the proposed facility include the 

loss of arable land due to the construction of the various types of infrastructure, loss of soil resources 

as a result of erosion and loss of utilisation of arable land. 

8.2.1 Impact 1: Loss of agricultural land 

This impact includes the loss of arable land due to the construction of different types of infrastructure. 

This impact would be of limited significance and local in extent. The removal of the structures at the 

end of the project life would enable the land to be returned to a more natural state following 

rehabilitation. 

8.2.2 Impact 2: Increased susceptibility erosion 

Where soil is loosened, and vegetation cover is stripped erosion is a common occurrence.  The 

nature of the development should only include the partial clearance of vegetation within the 

development footprint. It should be permitted that vegetation remains underneath the solar panel 

system and should be maintained throughout the operation phase.  

8.2.3 Impact 3: Dust generation 

Generated dust can impact large areas depending on environmental and climatic conditions.  The 

main source of dust pollution is to be anticipated from the dirt road and to a lesser extent from the 
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construction terrain during the construction phase. The roads on the site will have a minor effect on 

dust pollution during the operation phase. 

8.2.4 Impact 4: Vehicle operation on site 

It is assumed that vehicle movement will be restricted to the construction site and established roads. 

Vehicle impacts in this sense are restricted to spillages of lubricants and petroleum products. 

8.2.5 Impact 5: Cumulative impact of the loss of agricultural land 

The cumulative impacts on soil and agricultural potential as result of this proposed project, will be 

low as a result of the climatic conditions and the low agricultural potential on this area. Therefore, 

the contribution of this project to the cumulative impacts is expected to be low. It is however important 

to implement appropriate soil erosion management measures during the construction phase, in order 

to minimize the loss of topsoil resources.  

8.3 Assessment of Impacts 

 

Impact 1: Loss of agricultural land 

Impact Nature: Land that is no longer able to be utilized due to the construction. This impact is expected to be of low 
significance as a result of the limited agricultural potential of the site.  

 Without Mitigation With Mitigation 

Extent Local (1) Local (1) 

Duration Permanent (5) Long-term (4) 

Magnitude Minor (2) Minor (2) 

Probability Highly probable (4) Probable (3) 

Significance MEDIUM (32) LOW (21) 

Status Negative Negative 

Reversibility Low Low 

Irreplaceable loss of resources Yes No 

Can impacts be mitigated? Yes 

Mitigation Without mitigation the loss of agricultural land might be permanent. Mitigation will 
include rehabilitation of construction site and re-establishment of natural vegetation. 
Ensuring that as little surface disturbance as possible occurs, is crucial. It is also 
important to avoid al drainage systems in the site, as these areas are more prone to 
erosion. 

Cumulative Impacts The cumulative impact is expected to be low, due to the limited agricultural potential, 
as a result of limited water ad low rainfall. 

Residual Impacts Minor residual risks: the recovery of the land to original potential might take decades 
in these arid climates, however, it is important to note that the agricultural potential is 
very low.  
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Impact 2: Increased susceptibility to erosion 

Impact Nature: Loss of soil resources as a result of erosion during all phases.  

 Without Mitigation With Mitigation 

Extent Local (1) Local (1) 

Duration Long-term (4) Long-term (4) 

Magnitude Low (4) Minor (2) 

Probability Highly probable (4) Probable (3) 

Significance MEDIUM (36) LOW (21) 

Status Negative Negative 

Reversibility Irreversible Irreversible 

Irreplaceable loss of resources No No 

Can impacts be mitigated? Yes 

Mitigation Ensuring that as little surface disturbance as possible occurs. Where vegetation is 
removed for construction, specific measures would need to be out in place like the 
minimal removal of vegetation, soil conservation measures, re-vegetation as soon as 
possible, and the regular monitoring of erosion.  

Cumulative Impacts Due to the erosion effect beyond the initial disturbed area and on vulnerable soil types, 
there is a cumulative effect within the surrounding environment. Therefore, the spread 
of erosion will continue into intact areas even with good vegetation cover present. 

Residual Impacts Unless appropriate mitigation is implemented, loss of topsoil through erosion can 
occur. Loss of soil resources is irreversible. 

 

Impact 3: Dust generation 

Impact Nature: This activity entails the operation of vehicles on site and their associated dust generation. 

 Without Mitigation With Mitigation 

Extent Local (2) Local (2) 

Duration Short (2) Short (2) 

Magnitude Moderate (6) Minor (2) 

Probability Highly probable (4) Probable (3) 

Significance MEDIUM (40) LOW (18) 

Status Negative Negative 

Reversibility Low Low 

Irreplaceable loss of resources No No 

Can impacts be mitigated? Yes 

Mitigation Ensure that road surfaces are moist during maximum vehicle movement periods. Use 
existing roads as far as possible and minimise impact on undisturbed ground.   

Cumulative Impacts The cumulative impact of this activity will be small if managed but can have widespread 
impacts if ignored.  

Residual Impacts Minor residual risks: with adequate mitigation dust generation will be low and 
relatively localised.  
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Impact 4: Vehicle operation on site 

Impact Nature: This activity entails the operation of vehicles on site and their associated impacts in terms of spillages of 
lubricants and petroleum products. 

 Without Mitigation With Mitigation 

Extent Local (1) Local (1) 

Duration Short (2) Short (2) 

Magnitude Low (4) Minor (2) 

Probability Highly probable (4) Improbable (2) 

Significance LOW (28) LOW (10) 

Status Negative Negative 

Reversibility Irreversible Reversible 

Irreplaceable loss of resources No No 

Can impacts be mitigated? Yes 

Mitigation Maintain vehicles, prevent, and address spillages. 

Cumulative Impacts The cumulative impact of this activity will be small if managed. 

Residual Impacts Unless appropriate mitigation is implemented, this activity can become problematic to 
the environments and hazardous to human health.   

 

 

Impact 5: Cumulative impact of the loss of agricultural land 

Impact Nature: Land that is no longer able to be utilised. 

 The impact of the proposed project in 
isolation 

The cumulative impact of the project 
together with other projects within the 

area 

Extent Local (1) Local (1) 

Duration Long-term (4) Long term (4) 

Magnitude Low (3) Low (2) 

Probability Definite (4) Definite (4) 

Significance MEDIUM (32) LOW (28) 

Status Negative Negative 

Reversibility Low High 

Irreplaceable loss of resources No No 

Can impacts be mitigated? Yes 

Mitigation Ensuring that as little surface disturbance as possible occurs. Avoid all drainage 
lines/systems. Care must be taken with excavation into soils. Rehabilitate construction 
site by using indigenous grasses. Implement effective erosion control measures and 
an Erosion Management Plan.  
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9 Discussion and Conclusion 

Based on the information obtained, an area of 320 ha with the most favourable soil characteristics 

was selected. Figure 1 illustrates the proposed development area for the Brypaal Solar Power (PV) 

Project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: Map indicating the proposed development area (Google Earth, 2016). 
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During this investigation it was confirmed that the most favourable soil conditions is within the 

south-eastern part of the study area, due to the overall low soil dispersivity. 

A summary of the pre- and post-mitigation impact significance ratings for the different impacts and 

risk factors identified for the proposed development are provided below (Table 8). 

Table 8: Summary of pre- and post-mitigation impact significance ratings. 

Construction and Operational Phase 

Phase Impact 
Significance Pre-

mitigation 
Significance Post-

mitigation 

Construction 
and 
Operational 

Loss of agricultural land. MEDIUM (32) LOW (21) 

Increased susceptibility to 
erosion. 

MEDIUM (36) LOW (21) 

Dust generation. MEDIUM (40) LOW (18) 

Vehicle operation on site. LOW (28) LOW (10) 

    

Cumulative Impacts 

Phase Impact 
The impact of the 

proposed project in 
isolation 

The cumulative 
impact of the project 

together with the 
projects within the 

area 

Cumulative 
Cumulative impact of the loss 
of agricultural land 

MEDIUM (32) LOW (28) 

 

From this Soil Impact Assessment, the following conclusions can be drawn: 

• The arid climate of the study area coupled with the shallow soils limits the agricultural 

potential to low intensity grazing. Therefore, the impact of the proposed development on 

agricultural resources is considered to be small.  

• The long-term challenges regarding the management of salts in the dust are problematic 

and can be managed through the application of dust suppressant polymers on the dirt 

roads.   

• Erosion must be controlled through appropriate mitigation and control structures.  

• Impacts from vehicles such as spillages, should be prevented and mitigated.  

• Dust generation should be mitigated and minimised.  

In perspective, the impacts of the proposed facility can be motivated as necessary in decreasing 

the impacts in areas where agriculture potential plays a more significant role. The importance of 

generating cleaner energy in and for South Africa cannot be overemphasised. Consequently, 

there will be no impacts that cannot be mitigated or that should prevent the development from 

being approved.  
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10. Erosion Management Plan 

10.1 Purpose 

Exposed and unprotected soils are the main cause of erosion. This erosion management plan and 

the revegetation and rehabilitation plan are closely linked to one another. The Erosion Management 

Plan addresses the management and mitigation of significant impacts relating to soil erosion. 

Therefore, it is crucial to construct a general framework for soil erosion and sediment control and to 

provide an outline of general methods to monitor, manage and rehabilitate erosion throughout all the 

phases of development. 

The technology used for this development is known as the Screw-In Pilon technology, which 

eliminates the problem of topsoil stripping, terracing or concrete mattress foundation systems. This 

technology ensures minimal environmental disturbance therefore a Soil Management Plant will not 

be acquired.  

10.2 Relevant Aspects of the Site 

One land type (Ag3) dominates the entire study area. According to the Land Type Survey Staff 

(2003), 40% of land type Ag3 consists of freely drained, shallow (< 300 mm deep), red, eutrophic, 

apedal soils with yellow-brown soils comprising less than 10% of this land type. The average depth 

of all soils is 280.5 mm. Approximately 77% of land type Ag3 consist of soils with a depth of ≤ 300 

mm (depth class D1), whereas 12.5% consist of soil with a depth of 901 mm to 1200 mm (depth 

class D4). The average topsoil clay percentage of land type Ag3 is 10.7%. Around 88.5% of land 

type Ag3 consist of loamy sand soils (clay class C2) with an average clay percentage of 6.1% to 

15% in the topsoil, whilst 1% consist of sandy loam soils (clay class C3) with an average clay 

percentage of 15.1% to 25% in the topsoil (Land Type Survey Staff, 2003). 

The soils of land type Ag3 can be divided into three soil classes. Table 9 illustrates the different soil 

classes, description of soil classes, soil forms and percentage occupancy of each soil class within 

land type Ag3.  

Table 9: Description of soil classes within land type Ag3 (Land Type Survey Staff, 2003). 

Soil 
Classes 

Description Soil Form Percentage 
occupancy 

S2 Freely drained, structureless soils. Hutton, Clovelly, Griffen, 
Shortlands, Oakleaf. 

58,3% 

S13 Lithic soil (shallow soils on hard 
weathering rocks). 

Mispah, Glenrosa. 31,2% 

S16 Non-soil land classes Pans, rivers, stream beds, erosion 
structures, marshes, reclaimed 
land, dunes, gravel, etc. 

0,5% 
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Approximately 58.3% of land type Ag3 consists of freely drained, structureless soils, whereas 31.2% 

consist of characteristic lithic soils. A small part (0.5%) of land type Ag3 is occupied by structures 

like pans, rivers, stream beds, erosion structures, marshes, reclaimed land, dunes and gravel. 

Due to climatic restrictions as well as poor quality and lack of water, the major use of this area is for 

grazing. The expected impact of the proposed solar facility on soils is considered to be low, however, 

mitigation measures need to be implemented in order to prevent and contain erosion associated with 

soil disruptions during the construction phase. 

10.3 Erosion and sediment control principles 

In order to control and prevent soil erosion during and after construction it is important to: 

• Protect the land surface from erosion; 

• Avoid the disturbance of natural drainage systems; or intercept and redirect run-off 

water; and 

• Progressively revegetate the disturbed areas. 

The following management practices are described for the purpose of preventing soil erosion. 

10.3.1 On-site Erosion Management 

Note the following factors regarding erosion risk at the site: 

• Soil erosion will be greater during wet periods (occasional summer thunder storms), 

therefore precautions to prevent soil erosion should be present throughout the year. 

• Steeper slopes are more prone to soil erosion, therefore, no not disturb or remove 

vegetation on steep slopes, as it will increase erosion potential. 

• The time passed before rehabilitation will also influence soil loss. Keep the gap between 

construction activities and rehabilitation to a minimum.  

• Erosion is also influenced by the extent of disturbance; therefore, site clearance should 

be restricted to areas required for construction purposes. According to the design 

specifications used for this proposed project, the only site clearing necessary is for 

access and maintenance roads, the lay-down area, the substation, temporary 

workshops, mobile offices vehicle parking areas etc. and for permanent buildings. No soil 

stripping is acquired for the area where the solar panels are places. 

• The planning and construction of roads and infrastructure should occur in a manner to 

minimise erosion potential. Roads should follow the contour as far as possible and be 

built on water sheds. 

• Constructed roads should include water diversion structures if necessary according to 

the Storm Water Management Plan. 
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• Disturbed areas should be regularly monitored for erosion during the routine 

maintenance program. Erosion problems should be rectified and monitored thereafter. 

• Drainage systems are required for compacted areas. Heavy machinery, which causes 

surface compaction, should keep on the constructed roads or directed areas as 

described by engineers. 

• Revegetation of bare areas with appropriate locally occurring species is necessary to 

limit erosion potential. 

• On-site activity after rainfall should be kept to a minimum to keep erosion risk at a 

minimum. 

• Regular monitoring of erosion problems during construction and operation phase is 

recommended. 

10.3.1.1 Erosion control mechanisms 

The following mechanisms can be used in order to minimise erosion: 

• Reno Mattresses 

• Gabion Baskets 

• Storm water channels and catch pits 

• Soil stabilisation chemicals approved by the Department of Agriculture 

• Hydro-seeding or revegetation together with rock rip rap or rock armour covers 

• Boulders and rocks of different sizes 

10.3.2 Engineering Specifications 

A detailed Storm Water Management Plan describing and illustrating the proposed storm water 

control measures is attached to the EMP report. Requirements for project design include the 

following: 

• Erosion control measures including the final Storm Water Management Plan, should be 

implemented before and during the construction period.  

• An on-site Environmental Officer will be responsible for ensuring the implementation of 

the erosion control measures on site during the construction period. 

• The Developer holds ultimate responsibility for remediation in the event of damage to the 

environment. 

10.3.3 Monitoring 

Continuous monitoring during construction and operational phase is required, in order to establish 

the indication and degree of erosion. If erosion features as a result of the activities on site are 
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recorded, the Environmental Officer (construction phase) or Environmental Manager (operational 

phase) must: 

• Assess the degree of erosion. 

• Take photographs and notes of the soil degradation. 

• Determine the cause of soil erosion. 

• Inform the operator about the problem and that rehabilitation must take place. The 

operator must implement a rehabilitation method statement and management plan.  

• Report and monitor the process of rehabilitation weekly and record all findings in a site 

register. 

• All actions with regard to the incidents must be reported monthly by means of a monthly 

compliance report which will be submitted to the Competent Authority (construction 

phase) and filed for consideration during annual audits (construction and operational 

phase). 

10.4 Conclusion 

The Erosion Management Plan assist the Developer with guidelines on how to manage erosion. This 

document forms part of the EMPr and is required to be considered during the design, construction, 

operation and decommissioning phases of the project.  
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11 Mitigation Considerations 

With respect to erosion control and minimising of dust generation, it is important to implement 

measures to minimise these problems.  

Objective Erosion Control 

Project components Erosion control measures: Soil stabilisation, construction of impoundments and erosion 
mitigation structures. 

Potential impact Water erosion, loss of topsoil, erosion gullies. 

Activity risk/source Inadequate planning of road network and poor planning of rainfall surface and storm 
water management. 

Mitigation objectives Prevent soil erosion. 

Action/control Responsibility Timeframe 

Adequate planning of roads, contour 
walls and other erosion control 
measures if necessary. 

Civil engineers and construction team. Throughout the duration of the project. 

Performance indicator That no soil erosion occurs on and/or directly downstream of the site (with specific 
reference to gully erosion) as result of overland flow from the proposed development. 
Assessment of storm water structures and erosion mitigation measures. 

Monitoring Periodic visual site inspections, especially following rain events. Use updated satellite 
imagery to compare with imagery prior to development, in order to determine whether 
existing erosion drainage systems expanded. If expansion did occur, more intensive 
monitoring will be acquired where suspended sediments are measured during and after 
rain events to ensure that rehabilitation actions are effective.  

 

 

Objective Dust generation due to vehicle activity on the site 

Project components Limit the generation of dust associated with vehicle activity. 

Potential impact Dust generation, potential health risk for humans and animals. 

Activity risk/source Excessive traffic on dirt roads. 

Mitigation objectives Prevent soil erosion. 

Action/control Responsibility Timeframe 

Restrict vehicle movement to a 
minimum, ensure that dirt roads are 
moist using dust suppressants 
during peak construction periods. 

Civil engineers and construction team. Throughout the duration of the project. 

Performance indicator Excessive dust generation does not degrade natural veld, no complaints from 
excessive dust from local inhabitants. 

Monitoring Visual observations and ensure compliance with National Dust Control Standards. 
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ANNEXURE A: BACKGROUND INFORMATION & SOIL DATA 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A-1: Soil description categories (Land Type Survey Staff, 1991). 
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Figure A-2: Standard soil description form (Land Type Survey Staff, 1991) 
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Figure A-3: Land type data for land type Ag3 (Land Type Survey Staff, 2003).  
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Figure A-4: The Ph (H2O) of all 60 samples taken during the soil survey. 
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Figure A-5: The pH (KCl) of all 60 samples taken during the soil survey. 
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Figure A-6: Exchangeable sodium (cmol(+)/kg) of all 60 samples taken during the soil survey. 
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Figure A-7: Exchangeable potassium (cmol(+)/kg) of all 60 samples taken during the soil survey. 
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Figure A-8: Exchangeable calcium (cmol(+)/kg) of all 60 samples taken during the soil survey. 
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Figure A-9: Exchangeable magnesium (cmol(+)/kg) of all 60 samples taken during the soil survey. 
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Figure A-10: Ca:Mg ratio of all 60 samples taken during the soil survey. 
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Figure A-11: Concentration calcium (mg/kg) of all 60 samples taken during the soil survey. 
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Figure A-12: Concentration magnesium (mg/kg) of all 60 samples taken during the soil survey. 
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Figure A-13: Concentration potassium (mg/kg) of all 60 samples taken during the soil survey. 
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Figure A-14: Concentration sodium (mg/kg) of all 60 samples taken during the soil survey. 
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Figure A-15: Concentration phosphorus (mg/kg) of all 60 samples taken during the soil survey. 
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Figure A-16: Chloride concentration (mg/l) of all 60 samples taken during the soil survey. 
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Figure A-17: Sulphate concentration (mg/l) of all 60 samples taken during the soil survey. 
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Figure A-18: Nitrate concentration (mg/l) of all 60 samples taken during the soil survey. 
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Figure A-19: Particle size distribution curves of all 60 samples taken during the soil survey. 
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