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SOIL, LAND USE, LAND  CAPABILITY AND AGRIC ULTURAL POTENTIAL 

SURVEY ï PROPOSED SONNENBERG PHOTOVOLTAIC FACILITY NEAR 

KEIMOES, NORTHERN CAPE PROVINCE  

 

1.  TERMS OF REFERENCE  

 

Terra Soil Science (TSS) was commissioned by Savannah  Environmental (Pty) Ltd  to undertake  

an EIA level soil, land use , land capability,  and agricultural potential survey for the proposed 

Sonnenberg Photovoltaic facility near Keimoes  in the Northern Cape Province . 

 

2.  INTRODUCTION  

 

2.1  Study Aim and Objectives  

 

The study  area has been proposed to serve as a locality for the construction of a photovoltaic 

solar energy facility and associated infrastructure for power generation purposes. This study 

aims to determine the possible impact that this development could have on th e soil s, land use, 

land capabi lity and agricultural potential as well as to identify areas of high sensitivity 

regarding solar panels and infrastructure . 

 

The study has as objectives the identification and estimation of:  

»  Soil form (SA taxonomic system) and  soil depth for the area ;  

»  Soil potential linked to current land use and other possible uses and options;  

»  Discussion of the agricultural potential in terms of the soils, water availability, surrounding 

developments and current status of land ; and  

»  Discussion  of impacts (potential and actual) as a result of the development.  

 

2.2  Agricultural Potential Background  

 

The assessment of agricultural potential rests primarily on the identification of soils that are 

suited to crop production. In order to qualify as high potential soils they must have the 

following properties:  

 

»  Deep profile (more than 600 mm) for adequate root development,  

»  Deep profile and adequate clay content for the storing of sufficient water so that plants 

can weather short dry spells,  

»  Adequate s tructure (loose enough and not dense) that allows for good root development,  

»  Sufficient clay or organic matter to ensure retention and supply of plant nutrients,  

»  Limited quantities of rock in the matrix that would otherwise limit tilling options and water 

holding capacity,  

»  Adequate distribution of soils and size of high potential soil area to constitute a viable 

economic management unit, and  
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»  Good enough internal and external (out of profile) drainage if irrigation practices are 

considered. Drainage is imper ative for the removal (leaching) of salts that accumulate in 

profiles during irrigation and fertilization.  

 

In addition to soil characteristics , climatic characteristics need to be assessed to determine the 

agricultur al  potential of a site. The rainfall ch aracteristics are of primary importance and in 

order to provide an adequate baseline for the viable production of crops rainfall quantities and 

distribution need to be sufficient and optimal. The combination of the above mentioned factors 

will be used to a ssess the agricultural potential of the soils on the site.  

 

2.3  Survey Area Boundary  

 

The survey area lies between 28  ̄ 34ô 20ôô and 28  ̄ 43ô 49ôô south and 20  ̄ 37ô 04ôô and 

20  ̄40ô 45ôô east 5 km north -east of the town of Kakamas  in the Northern  Cape Province 

(Figure 1 ) .  

 

2.4  Survey Area Physical Features  

 

The survey area lies on undulating terrain (between 760 and 960 m above mean sea level ) 

with a prominent ridge running through the centre of the site. To the south it slopes down 

towards the Gariep River.  

 

3.  SOIL, LAND CAPABILIT Y, LAND USE SURVEY A ND AGRICULTURAL POTE NTIAL 

SURVEY  

 

3.1  Method of Survey  

 

The EIA level  soil, land capability, land use and agricultural p otential surveys were conducted 

in three phases.  

 

3.1.1  Phase 1: Land Type Dat a  

 

Land type data for the site 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 t errain 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 soil data is classified according to the Binomial System (MacVicar et al., 

1977). The soil data was int erpreted and re - classified according to the Taxonomic System 

(MacVicar, C.N. et al. 1991) . 
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Figure 1  Locality of the survey site  

 

 

3.1.2  Phase 2: Aerial Photograph Interpretation and Land Use Mapping  

 

The most up to date aerial photographs of the site were obtained from Google Earth. The 

image was used to interpret aspects such as land use and land cover.  

 

  

Survey Site  
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3.1.3  Phase 3: Site Visit and Soil Survey  

 

A site visit was conducted on the 26 th  of October , 2011, durin g which a soil survey was 

conducted . The site was traversed on foot  with the aim of ascertaining as much of the soil 

variability as possible . Soils were described and photographs were taken of pertinent soil, 

landscape and land use characteristics . 

 

3.2  Survey Results  

 

3.2.1  Phase 1: Land Type Data  

 

The site falls into the Ae110  land type  (Land Type Survey Staff, 1972 -  2006) . (Refer to 

Figure  2  for the land type map of the area). Below follows a brief description of the land type 

in terms of soils, land capability, land use and agricultural potential.  

 

Land Type A e110  

Soils : Predominantly shallow soils (mainly red in colour) with extensive rock outcrops and 

rocky areas with occasional calcrete outcrops . 

Land capability and land use : Exclusively extensive grazing due to climatic and soil constraints.  

Agricultural potential : Very low potential due to the low rainfall (less than 100 mm per year ï 

Figure 3 )  and shallow soils . 

 

3.2.2  Phase 2: Aerial Photograph Interpretation and Land Use /Capability Mapping  

 

The interpretation of aerial photographs yielded one dominant land use namely extensive 

grazing. The carrying capacity of the site is very low as rainfall and soils are limiting with 

regards to biomass production. Additional feeding of  cattle and proper grazing management 

(camps) are imperative for the sustainable production of the cattle.  

 

3.2.3  Phase 3: Site Visit and Soil Survey  

 

The land use as identified during the previous phase was confirmed during the site visit and 

survey. The soil survey confirmed the land type data. A soil map of the site was not produced 

as the soils on the site are very homoge nous  and distinct soil units could therefore not be 

delineated meaningfully . The soils on the site can be divided into 1) rocky soils and rock 

outcrops ( Figures 4  to 9 ) and 2) shallow apedal soils in drainage depressions ( Figures 10  to 

14 ). Distinction between the soil zones is visible in Figure 15  where the drainage features 

follow water flow paths through areas with rocky soils and out crops.  The pattern is typical 

dendritic as water that flows off exposed areas transports sediment into lower lying 

depressions. The soils in the depressions do not exhibit any signs of wetness but do exhibit 

signs of episodic deposition in the form of coar ser and finer material stratification. Additionally, 

the soils do not exhibit distinct signs of illuviation of clays (therefore they are considered 

pedologically young soils) and are therefore consistent with soils of arid environments.  
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Figure 2  Land ty pe map of the survey site  
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Figure 3  Rainfall map of South Africa indicating the survey site  

 

 

 

 

Figure 4  Rock outcrops on the site  
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Figure 5  Rock outcrops and loose rock on the site  

 

 

 

Figure 6  Rock outcrops with numerous quartz pebbles on the site  
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Figure 7  Quartz rock outcrops on the site  

 

 

 

Figure 8  Rock outcrops and loose rock on the site  
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Figure 9  Quiver tree on a rock outcrop on the site  

 

 

 

Figure 10  Sandy soil in a drainage depression  
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Figure 11  Sandy soil in a drainage depression  

 

 

 

Figure 12  Sandy soil with exposed patches due to crust formation in a drainage depression  
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Figure 13  Sandy soil in a drainage depression  

 

 

 

Figure 14  Sandy soil in a drainage depression  
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Figure 15  Topographic map and satellite image of the survey area  

 

 

To the east of the survey site a number of new irrigation fields have been established ( Figures 

16  to 18 ) . These fields were originally established for the production of Hoodia but the 

production was  ceased a number of years ago due to the failure of the broader project. The 

easternmost section has now been planted to citrus and it is anticipated that the entire block 

will be converted to this use as the land is prepared with established irrigation in frastructure.  

 


























