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     EXECUTIVE SUMMARY 

 

This report deals with the expected impact (from an agricultural perspective) of the proposed 

wind energy facility of Vredenburg Windfarm (Pty) Ltd. in the West Coast sub-region of the 

Western Cape Province.  The project is known as the Boulders Wind Farm.  The wind energy 

facility will consist of up to 45 wind turbines (with a contracted capacity of up to 140MW) which 

will be located on the following land portions in the Vredenburg area of the West Coast Region: 

 

 Portion 2 of BOEBEZAKSKRAAL 40 

 Portion 5 of BOEBEZAKSKRAAL 40 

 Portion 3 of   SCHUITJIES KLIP  22           

 Portion 1 of HETSCHUITJE  21 

 Portion 2 of FRANSVLEI 46 

The first three land portions together are further referred to as Farm 1 (Heydenrich), while 

the last two land portions together form Farm 2 (Lombard). 

The total area to be under consideration for the placement of the 45 turbines is approximately 

2626 ha.   It is important to note that during the scoping phase the following ten land parcels were 

identified as a project site to be investigated for the envisaged wind energy facility: 

Boebezaks Kraal 2/40 

Boebezaks Kraal 3/40 

Boebezaks Kraal 5/40 

Frans Vlei 2/46 

Schuitjes Klip 3/22 

Schuitjes Klip 1/22 

Davids Fontyn 9/18 

Davids Fontyn 7/18 

Het Schuytje 1/21 

Uitkomst RE/6/23 

 

The total area covered during the scoping phase was approximately 5084 ha.  Through the 

undertaking of the Scoping phase and a sensitivity analysis to consider all environmental and 

social impacts, a preferred development area was identified within the project site with an extent 

of 2626 ha that is analyzed in this report (referred to as the investigation area, i.e. the five Portions 

of land that are listed above). 

 

The purpose of this report is to provide information with regard to the expected impact of the 

envisaged wind energy facility on agricultural activities on the site that is earmarked for the 

development. The expected impact of both the ‘’draft layout’’ and the ‘’final layout’’ of the 

turbines are evaluated from a farming perspective. The investigation therefore focused on the 

potential of the natural resource base as far as production possibilities are concerned, the 

impact that the placement of turbines and roads (and other associated infrastructure) will have 

on water and wind erosion, as well as the impact on the economics of current and potential 
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agricultural production practices.  The soils and soil suitability assessment (refer to Section A) 

will serve as a base for the agricultural economic assessment (refer to Section B).  The 

analyses of the impact (from an agricultural perspective) of the proposed wind energy facility 

is presented in Section C of this report. 

 

The Vredenburg region is characterised by a relatively low and variable rainfall.  This reality, 

when seen together with the relatively low capacity of the investigation area in terms of suitable 

soils for crop production, are the main contributing factors for the area to have a relative low 

suitability for the production of winter grain crops. The absence of lasting irrigation water 

sources totally limits the production of perennial crops. The site earmarked for the proposed 

wind energy facility is situated in the winter-grain production region, but the production will be 

risky due to:   

 relatively low suitability of the soils and therefore, low output of crops 

 relatively variable and lower winter-rain volumes, and  

 the “price-cost-squeeze” relevant to winter-grain production in areas with relatively 

lower production potential. 

Farming activities are practiced continuously on the two farms where the wind farm 

development is planned.  It can therefore be deduced that the farming activities that are 

practiced are profitable for the farmers, probably due to good managerial skills as far as risk 

management is concerned.  The impact of the project on the financial situation of the farms 

that are involved, will therefore be determined by, inter alia, the following aspects:  

 

 Production possibilities and the profitability levels thereof. 

 Loss of farming income due to the impact of the project, for example the negative effect 

of the loss of land on agricultural output. 

 Possible gain in income for the farmers due to a profit-sharing/rent-income agreement 

with the wind-farm developer. 

The financial calculations were done with a typical farming model as a point of departure.  This 

is a normal procedure when agricultural potential is studied as the managerial productivity 

differs between farmers.  The typical farming model was developed with the aid of the farmers 

involved and it was verified via the inputs of other industry experts.  

The affected farms contained in the investigating area are currently used for agricultural 

purposes, including small-grain and livestock farming.  A typical farm of 1200 ha is assumed 

for calculation purposes.  The following farming strategy is assumed, given the relatively risky 

nature of the region for winter cropping:  

 400 ha of wheat per year 

 400 ha of oats/barley grazing per year 

 400 ha of fallow land per year  

 1200 ewes (Meat-type Merino’s) on the farm of 1200ha. 
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This farming strategy is typical for the region.  The two farms that are involved have a medium-

low suitability for the production of winter grain.  A scenario for the expected financial outcome 

of the assumed farming strategy was therefore developed.  

The financial analyses showed relative low profit margins for the grain cropping production 

system that was assumed (refer to Tables 8.2 to 8.6).  It is clear from the analyses that the 

assumed production situation will find it difficult to cover the expected yearly farming overhead 

costs (i.e. labour costs, regional taxes, depreciation of equipment and fixed improvements) in 

the long run. 

 

The impact of the project is expected to be as follows: 

 It can be seen as a permanent substitution of some of the agricultural land (due to the 

construction of the wind turbines) for the development of alternative energy.  

 The magnitude of the impact of the alternative energy project at a national level is 

expected to be more positive than negative (i.e. the positive contribution towards 

electricity development is expected to be considerably more than the negative impact 

of the loss in agricultural output value).  

 The duration of the project can be seen as long term (i.e. relative permanent) 

 The loss of agricultural resources can, however, also be seen as reversible (i.e. should 

the project be terminated after 20 years the parcels of land directly affected will become 

‘’free’’ again for agricultural production purposes). 

The negative impacts on farming will therefore mainly be the loss of agricultural land due to 

the construction of: 

 The wind energy turbines 

 Internal access roads 

 On-site substation 

 Construction laydown area 

 Allowance for the loss of land due to the minor disturbance of cultivation practices 

around the wind turbines 

The relevant areas affected by the development footprint were calculated as approximately 30 

to 35 ha in extent for the two farms (i.e. approximately 1.1% of the total farm area). The footprint 

of the development is expected to cover the same area for both the turbine layouts that are 

investigated (i.e. for 45 turbines).  The income in excess of the running costs to be incurred to 

generate that income therefore present the expected net loss of agricultural production value 

due to the envisaged wind energy facility.  Farm overhead costs will not be influenced by the 

relative small loss of agricultural production practices. The financial analyses were therefore 

undertaken to the profit-level of gross margin per ha (i.e. the income in excess of the running 

costs to be incurred to generate that income).  The yearly net loss of agricultural production 

value on Farms 1 and 2 will amount to approximately R5 835 (i.e. 0.9%), and R2 918 (i.e. 
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1.6%) respectively.  According to Table 9.1, only R9 060 of the yearly gross margin (i.e. 

approximately 1.1%) will be lost on the two farms due to the project. 

 

The installation of the wind turbines will therefore have an ignorable negative impact from 

an agricultural production point of view, irrespective of whether the ‘’draft layout’’ or the ‘’final 

turbine layout’’ are implemented. The proposed wind farm is planned near an existing (i.e. 

operational) wind energy facility on directly adjacent farms, known as the West Coast One 

Wind Energy Facility.  When viewed from an agricultural production perspective, the increase 

in the wind energy facilities on the farms of the region should not have any additional negative 

impact than that stated in this report. 

The soils of the planned installation area (Annexure 1, Table 4) have a medium-low to low 

suitability for crop production.  The implication of the extremely low percentage of the farmland 

to be taken up by the development is that the negative impact on the total agricultural 

production value will be virtually zero. 

 

This yearly small loss in agricultural production value should, however, be weighed against, 

inter alia, the following: 

 

The yearly income that will be generated for the farmer due to the project.  This capital 

injection should enable the farmer to continue farming under the mentioned risky 

production conditions and therefore keep workers employed and contribute to the 

national goal of food security.  The expected income from the profit-sharing/rent-

income agreement with the developer should serve as a stabilising factor as far as 

yearly income is concerned.  Possible farming practices should therefore be able to 

continue in a more stable financial environment and the security in this regard of the 

farmer, his farm workers and their families should be furthered by the envisaged 

project.  The ‘’no-go’’ option will therefore be to the disadvantage of the farms and 

farm owners that are involved in the wind farm as far as the establishment of a more 

stabilised financial set-up is concerned.  

    
Appropriate mitigation measures with regard to the conservation of the natural resource base 
should form an important part of the planning process, inter alia regarding the following 
aspects: 
 

 Placing of turbines in areas that will have the minimum impact on agriculture (see 

section 10.5 and Table 10.4) 

 

 Proper planning of service road layout so that roads follow the contours as far as 

possible (see Section 10.5) 

 

 Avoiding of agriculturally sensitive areas (see Figures 3.1 and 3.2), in order to prevent 

the degradation thereof and to comply with mitigation measures suggested on layout 

areas (see Tables 7.1 and 7.2 of Section A below and Table 10.4 of Section 10.5 

below).. In Annexure 1, Table 6 preventive actions to be taken to minimise degradation 

of lay-out sites are given. When the results of the June 2018 layout are compared with 

the November 2018 layout, no real difference between the two, is evident.  
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 Conservation of the topsoil during construction and the proper rehabilitation of the 

construction sites after construction. 

 Protection of the vegetation and veld by means of the construction of proper service 

roads and the proper maintenance thereof over time. 

 The construction of the project infrastructure should be synchronised, as far as possible 

with the seasonal pattern of farming activities in order to minimise the possible 

disturbance of the latter. 

 

The proper execution of the mentioned planning principles, as far as the conservation of 

existing farming activities is concerned, should therefore lead to minor disturbance, if any, of 

agricultural production practices (including agricultural land) on the farms.  

 

Based on the findings of this investigation, we are of the opinion that the proposed wind energy 

facility should have an ignorable, small negative impact on farming activities on the two 

farms where it is planned to be constructed, subject to the implementation of appropriate 

mitigation measures. The impact of the project will not result in a major loss of high potential 

agricultural land and will therefore not impact negatively on the strive towards food security for 

South Africa. The project should strengthen the continued financial viability of farming as it 

should reduce the risk in terms of the limitations experienced on the development site. Jobs 

should be maintained and thus lead to a more stable financial situation for the farmer and his 

farm workers. 

 

Policy-makers have various goals for the development of South Africa.  As far as this project 

is concerned, inter alia the following are relevant: 

 

 The management and utilisation of natural agricultural resources (i.e. land and water) 

in such a way that the goal of food-security will not be jeopardised.  This goal is ‘looked 

after’ by the Departments of Agriculture (National and Regional levels). 

 To add new capacity to the national electricity grid, inter alia, via the utilisation of 

renewable energy sources, for example wind energy, and therefore reducing carbon 

emissions.  This goal is the ‘business’ of the Department of Energy. 

It seems that in this case (considering the Boulders Wind Farm) both these goals can be 

furthered via the utilisation of a relative ignorable portion of low potential agricultural land for 

the development of the proposed wind energy facility. 
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1   INTRODUCTION  

 

This report deals with the agricultural impacts of the proposed Boulders wind energy facility 

(WEF) of up to 45 turbines by Vredenburg Windfarm (Pty) Ltd on two farms in the 

Vredenburg area of the Western Cape Province, covering approximately 2626 ha.  During 

the scoping phase the following ten land parcels were identified (known as the project site 

and covering approximately 5084 ha) to be investigated for the envisaged wind energy 

facility: 

Boebezaks Kraal 2/40 

Boebezaks Kraal 3/40 

Boebezaks Kraal 5/40 

Frans Vlei 2/46 

Schuitjes Klip 3/22 

Schuitjes Klip 1/22 

Davids Fontyn 9/18 

Davids Fontyn 7/18 

Het Schuytje 1/21 

Uitkomst RE/6/23 

 

The emphasis of the scoping report was the identification of the potential impacts that the 

proposed WEF could have on the potential agricultural activities on the abovementioned 

farms located within the larger project site.  All affected farms are currently used for 

agricultural purposes, including small-grain and livestock farming. During the Scoping 

phase and a sensitivity analysis to consider all environmental and social impacts, a 

preferred development area was identified within the project site with an extent of 2626 ha 

which contains 5 farm portions, namely: 

  Portion 2 of BOEBEZAKSKRAAL No 40 

• Portion 5 of BOEBEZAKSKRAAL No 40 

• Portion 3 of SCHUITJES KLIP No 22 

• Portion 1 of HET SCHUITJE No 21 

• Portion 2 of FRANSVLEI No 46 
  

The first three land portions together are further referred to as Farm 1 (Heydenrich), while the 

last two land portions together form Farm 2 (Lombard).  
  

The purpose of this report is to provide information with regard to the expected impacts of 

the envisaged wind energy facility on agricultural activities on the site that is earmarked for 

the development of up to 45 wind turbines and associated infrastructure. The expected 

impact of both the ‘’draft layout’’ and the ‘’final layout’’ of the turbines are evaluated from a 

farming perspective. The investigation therefore focused on the potential of the natural 

resource base as far as production possibilities are concerned, the influence that the 
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placement of turbines and roads will have on water and wind erosion, as well as impacts on 

the economics of current and potential agricultural production practices.  The soils and soil 

suitability assessment (refer to Section A) will serve as a base for the agricultural economic 

perspective (refer to Section B).  The analysis of the impact (from an agricultural 

perspective) of the proposed wind energy facility is presented in Section C of this report. 

 

The Terms of Reference (TOR) for this Soil and Agricultural Potential Assessment (Impact 

Assessment Phase) was supplied by Savannah Environmental.  Full generic details are 

given in Annexure 5 and a brief summary of the EIA requirements, is given below. 

 

EIA Report Requirements 

 

The purpose of the EIA Report is to elaborate on the issues and potential impacts identified 

during the scoping phase of the proposed project.  This is achieved by site visits and 

research in the site-specific study area as well as a comprehensive assessment of the 

impacts identified during the scoping phase.  The EIA report should be in line with the EIA 

Regulations of 2014, as amended on 07 April.  The “Guideline for involving economists 

in EIA processes: Edition 1. CSIR Report No ENV-S-C 2005 053 G’’ (Van Zyl, H.W., de 

Wit, M.P. & Leiman, A. 2005), served as a valuable aid for the Impact analyses. 

 

For the Agricultural impact evaluation, the following has also been applied: 

Firstly, a soil survey was done during 2014 (previous application for Environmental 

Authorisation) by investigation of 45 soil profiles. Twenty-four of these profiles that occur 

on the present farm areas considered as part of the EIA phase for the Boulders Wind 

Farm were used in the soil-related parts described below: 

 Compilation of a soil legend based on soil forms/families and other important soil 

properties;  

 Evaluation of soil map legend based on units important for agricultural purposes, 

relevant to the area; 

 Determine the agricultural suitability of the soils covering the lease area and suggest 

actions to minimise the possible impact on agriculture 

 To assess the extent to which the current agricultural activities on the properties would 

be interrupted by the construction and operation of a wind energy facility and to propose 

appropriate mitigation measures (i.e. impact analyses); 

 Investigation of the profitability levels of current and potential farming activities; 

 Estimation of the loss in farming income for the duration of the lease period for the 

project (at least a 20-year period); 
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 Estimation of the income for the landowners due to a profit-sharing/rent-income 

agreement with the developer (20-year period);  

 Undertake a comparison of such costs and what your conclusions are; and 

 Reporting of the findings of the investigation. 

 

The negative impacts on farming will mainly be the loss of agricultural land due to the 

construction of: 

 The wind energy structures (mainly turbines) 

 Internal and access Roads 

 On-site Substation 

 Construction Laydown Area 

 Allowance for the loss of land due to the minor disturbance of cultivation 

practices around the wind turbines 

 

These negative impacts should, however, be weighed against the possible gain in income 

for the farmer, and therefore by implication the possibility to invest in actions to increase the 

agricultural productivity of the farms.  These actions become a possibility due to a profit-

sharing/lease-income agreement with the wind energy developer over a period of at least 

20 years. 
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                           SECTION A 
 

     SOIL AND SOIL SUITABILITY ASSESSMENT 

 

2  GENERAL DECRIPTION AND LAND USE OF THE SURVEY AREA  
 
Vredenburg Windfarm (Pty) Ltd proposes to construct a wind energy facility which would 

consist of up to 45 wind turbines (with a contracted capacity of up to 140MW) that would be 

located on the following land portions in the Vredenburg region of the Western Cape 

Province (see Fig 1): 

• Portion 2 of BOEBEZAKSKRAAL No 40 

• Portion 5 of BOEBEZAKSKRAAL No 40 

• Portion 3 of SCHUITJES KLIP No 22 

• Portion 1 of SCHUITJE No 21 

• Portion 2 of FRANSVLEI No 46 

 

Based on the contour map of the area the terrain can be described as level in places (mostly 

the northern farms e.g. Portion 3 of SCHUITJES KLIP No 22) to undulating.  The highest 

points in the landscape and also with the steepest slopes (slopes up to 20 % and heights 

about 180 m above sea level) occur on the south eastern farm Portion 1 of SCHUITJE No 

21. 

 

The whole project site is underlain by very coarse-grained Cape Granites.  Due to the 

resistance to weathering combined with a relatively low rainfall in the area the base rock is 

not deeply weathered and rock outcrops are common in the more erodible landscapes.  

Because of the resistant coarse quartz grains in the base rock the dominant sand grain of 

the soils are coarse.  This is very obvious in the sandy colluviated topsoil layer especially 

on lower slope soils. 
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Figure 1.  Base map of farms with farm boundaries and farm numbers affected by the 

infrastructure layout.  

These are the farm properties considered as part of the EIA phase for the Boulders Wind 

Farm.  
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Figure 2: Vredenburg cumulative map as supplied by Savannah 

On the highest crest and near mid-slope remnants of an older (probably Tertiary) land 

surface is evident in the form of the occurrence of red/yellow apedal soils with relict hard 

plinthite, usually on pre-weathered granite.  Shallow deflation pans are also common in 

these landscapes.  Some of the steeper mid-slopes have many exposed granite outcrops, 

illustrating incision since the Tertiary period, thereby creating a younger landscape with 

shallower soils. 

Another very common micro-relief feature throughout the site is the abundant occurrence 

of mounds or “heuweltjies”.  These are old termite mounds and cover between 20 % and 

30 % of the land surface.  Due to the termite activity the “heuweltjie” soils differ completely 

from the surrounding non-”heuweltjie” soils.  They are normally calcareous and especially 

in the lower parts of the landscape hardpan carbonate horizon have developed. In eroded 

sections these hardpans are exposed at the surface. 
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The nearest weather stations to the site are at Langebaanweg and Vredenburg.  In Table 

2.1 the climate statistics for these stations are list 

Table 2.1: Climate statistics for Langebaanweg and Vredenburg 

Weather station Langebaanweg Vredenburg 

Mean daily maximum temperature (°C) 23.3 21.5 

Mean daily minimum temperature (°C) 10.9 12.6 

Mean daily average (°C) 17.1 17.1 

Mean monthly highest maximum temperature (°C) 32.0 30.7 

Mean monthly lowest minimum temperature (°C) 5.8 9.1 

Mean annual rainfall (mm/a) 275 317 

Mean daily A-pan evaporation (mm/day) 7.0 6.4 

It could be expected that the rainfall in the site would be closer to that of Langebaanweg 

than Vredenburg but it will be cooler.  If the mean annual rainfall of the site is compared to 

that of Malmesbury (522 mm/a) and farm Diemersdal, Durbanville (also known as the 

Koeberg grain producing area) (481 mm/a), two very good wheat production areas, one 

would expect that wheat production in the site would be riskier with a lower production 

potential. 

Based on field observations there is no evidence of any irrigated crop production.  This is 

probably due to the non-availability of irrigation water to irrigate sections of the site. 

 

3 FIELD SOIL SURVEY 
 
A soil investigation at each turbine position was done on 9 and 10 December 2014 by Dr. 

F. Ellis and Mr..BHA Schloms (Soil Scientist, Pr. Sci. Nat. Reg no 400059/10). (It must be 

noted that these turbine positions were based on a previous application for Environmental 

Authorisation but is however still considered to be sufficient for the Boulders Wind Farm 

due to the same properties being considered).  During the survey the sites for soil pitting 

was selected to fall within a 50 m radius to positions where each of the 45 turbines were to 

be erected at that stage.  Information of these investigation sites have been used for the 

present study as this is the best soil information available to date of the area. 

 

Because of the occurrence of heuweltjies (micro-relief features caused by termites) 

throughout the site, it was decided that at most observation points a soil investigation 

between or in some cases where large heuweltjies occur also on a heuweltjie will be 

investigated. 

 

During the field soil survey, the coordinates of soil pits were determined by handheld GPS 

(see Annexure 1: Table 1).  The 26 soil profile pits applicable to this survey were 
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investigated and the important soil properties (e.g. texture, colour, mottling, structure, coarse 

fragments, horizon depths, etc.) were described following standard procedures prescribed 

by the Institute for Soil, Climate and Water, Pretoria.  Based on recognizable, as well as 

inferred properties, the soils were classified according to the South African soil classification 

system (Soil Classification Working Group, 1991) into soil forms and soil families. 

 

This system is based on the recognition of diagnostic soil horizons and materials.  Soil forms 

are defined in terms of the type and vertical sequence of diagnostic horizons or materials.  

For communication, soil forms are given locality names, e.g. Coega, and abbreviated to a 

two-letter symbol, e.g. Cg.  Soil forms are subdivided into soil families using properties that 

are not used in the definition of diagnostic horizons or materials.  Reference to a soil family 

is provided by combining the soil form abbreviation and a four-digit symbol, e.g. Cg 2000 is 

family number 2000 of the Coega form.  All soil forms and families described during the field 

soil survey are listed alphabetically according the soil form name in Annexure 1, Table 2 

 

In addition to the standard description the individual profiles were coded in detail according 

to a system used for detailed soil surveys in the fruit and wine industry in the Western Cape 

(Lambrechts et al., 1978; Note: In Annexure 4 the symbols used during this survey are 

explained). 

 

For this survey it was not necessary to subdivide soil families into soil types as no soil map 

was to be compiled.  

 

In Annexure 1, Table 3 the soil families that were defined are briefly described in terms of 

soil form, diagnostic horizons, family criteria, additional features and effective depth before 

and after amelioration of physical limitations. 

 

During the field survey undertaken in 2014 additional information on properties that might 

play a role in the possible influence that additional roads and the excavation for placement 

of the turbines might have on the conditions of the land afterwards, were collected.  These 

were a combined field estimate by both of the surveyors on wind and water erosion 

conditions at each turbine point (the lay-out of proposed roads was not available at the time 

and could therefore not be taken in consideration). The presence of contours at each site 

was also recorded.   

 

In Annexure 1 Table 5 Columns 2 and 4 the field data (representing the present condition) 

on water and wind erosion are given and in Column 6 the percentage slope determined at 
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each turbine position (through consideration of the layout available in 2014).  In Columns 3 

and 5 numerical values were given to be able to use in an index formula (see Section 7 

below). 

  

4 SOIL LIMITATIONS 

 

All the profiles investigated during the field survey may have one or more soil physical, 

morphological and/or chemical property that could negatively affect root development, plant 

growth and production potential and which may also influence water and wind erosion which 

will be used to try to quantify the impacts they might have on agriculture.  These properties 

include inter alia the following: 

 

4.1 Low clay content in top- and upper subsoil 

 

All the soils of the site generally have a very low to low organic matter content and the clay 

content is generally less than 10 % while the majority have less than 5 % clay.  

 

The ability of soils to retain water and plant nutrients for use by plants is determined mainly 

by the clay and organic matter content.  With a clay content of less than 8 – 10 % the water 

storage capacity is already so low that it should be considered as a limitation for crop 

production.  A low clay content is regarded as a limitation because such soils become very 

warm and dry out quickly.  It is therefore difficult to maintain plant available water at an 

optimum level during warm summer months and when plants are young with a small leaf 

canopy. 

 

Sandy soils are normally permeable with a very rapid hydraulic conductivity and are rapidly 

leached.  It is therefore difficult to maintain the concentration of soluble plant nutrients at an 

acceptable level for optimal growth and development. 

 

Another limitation of sandy topsoil with low organic matter content is their susceptibility to 

water and wind erosion; the latter especially when the surface is bare during warm, dry 

periods.  Wind transported sand grains can also cause serious mechanical damage to 

young plants. 

 

If water is available for irrigation, it is important that irrigation systems on these sandy soils 

are properly designed.  The system should be capable to supplement water loss during 

periods with exceptionally high evapotranspiration.  With regular soil water monitoring, 
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above average irrigation management and other measures such as organic mulches, these 

limitations can largely be overcome.  The same comments are applicable to fertilization, 

provided that the fertilizer is judiciously and correctly applied to limit potential impacts on 

adjacent land. 

 

Another problem of sandy topsoil is that surface structures, e.g. ridges, are extremely 

unstable and need regular maintenance.  Sandy ridges dry out very quickly and become 

extremely warm. 

 

4.2 Subsoil hardpans 
 

Dorbank hardpan is a diagnostic horizon in the Oudtshoorn soil form.  Silica is the primary 

cementing agent in dorbank horizons although calcium carbonate may be present as a 

secondary cementing material.  These pans vary in hardness from moderately to extremely 

hard, with the latter type the most common.  The pans are mostly massive to weakly platy, 

with rare vertical cracks or weakness planes.  These pans are a severe limitation for root 

penetration and are slowly permeable to water.  The shallower the depth of the dorbank the 

more severe is the limitation. 

 

Depending on the hardness and depth of the hardpan below the soil surface it is a common 

practice to break these pans during deep soil cultivation with a tine-implement (commonly 

referred to as a ripper; rip ploughing).  Loose dorbank material is open and porous and 

generally a good medium for root development.  In soils with moderately shallow hardpans, 

large quantities of medium-large to very large fragments of the disrupted hardpan material 

might be brought to the surface of the soil.  These fragments might affect planting of crops 

and restrict traffic. 

 

4.3 Dense, structured subsoil clay layer 

 

A moderately to strongly structured layer without or with signs of wetness is present in the 

Kroonstad soil form.  These structured layers usually have a fairly high clay content, 

somewhat swelling clays and/or high percentages of exchangeable sodium and/or 

magnesium ions. 

 

Structured, clayey subsoil is usually dense with a low macro-porosity.  With an increase in 

the degree of structural development, size and angularity of the structural units (peds), the 

greater the negative effect on root and water penetration.  Water and wind erosion can be 
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high on these soils, especially when topsoil clay contents are low and if the soils are lying 

on a slope. 

 

This limitation can be improved through mechanical loosening of the subsoil clay layer and 

application of gypsum in cases where the clays are physically stable (low exchangeable 

sodium and magnesium saturation).  When the clay is physically unstable very little can be 

done to improve the internal soil drainage and effective rooting depth. 

 

4.4 Wetness 
 

This refers to the presence of free water at varying depths in a soil profile. 

 

In the site wetness occurs localised as a perched water table in the E horizon above a G 

horizon (e.g. Kroonstad soil form). Soil families with a "yellow" E horizon are less 

hydromorphic and have a more friable consistence than families with a "grey" E. 

 

Wetness during active root respiration results in a low oxygen concentration with an 

increased carbon dioxide concentration.  This causes reduction of iron oxides/hydroxides 

and leaching of the reduced iron.  As the iron content decreases soil density increases and 

very large soil strengths can develop when the soil dries out.  Other adverse effects of 

wetness are: (i) toxic concentrations of iron (Fe
2+

), manganese (Mn
2+

), sulfides, nitrites, 

ethylene and volatile organic acids can develop; (ii) various diseases can become epidemic 

under wet conditions.  Phytophthora in particular can wipe out sensitive crops/plants, and 

(iii) as a result of limited volumes of non-wet soil that is available for root growth, plants 

have a restricted root system during the wet season. 

 

4.5 Free carbonates and alkalinity 

 

Due to the low rainfall in the site the soils are generally moderately to poorly leached with a 

high base saturation percentage and pHKCl values of > 6.0.  As a result of the activity of 

termites the termite generated heuweltjies are calcareous with an alkaline pH.  In non-sandy 

soils the base content may be so high that free carbonates [CaCO
3
 or CaMg(CO

3
)
2
] 

precipitate as free salts as in the heuweltjie soils.  These soils tend to be saline with pHKCl 

values in the region of 8.0. 
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As a result of the high pH values, the solubility of nutrients such as phosphorus, zinc, iron, 

copper and manganese, is very low and has a low availability to plants.  The less crystalline 

and more powdery the carbonates, the more severely the solubility is affected. 

 

The presence of free carbonates (and gypsum when present), however, improves the 

physical stability of soil material.  The calcareous heuweltjie soils are therefore more friable 

and porous than the non-calcareous soils between the heuweltjies. 

 

4.6 Salt affected soils (salinity) 

 

As was pointed out in the preceding paragraphs the heuweltjie (e.g. Coega form soils) soils 

in the site are poorly leached and tend to be saline.  Soils of the Kroonstad and Katspruit  

soil forms are also expected to be saline in the subsoil.  The general salt profile of these 

soils is an increased soluble salt content with depth. 

 

Rainfall and wind coming from the nearby sea bringing in Na-rich sea spray and an ancient 

landscape are factors that affect the salt content of the saline soils, it is further influenced 

by: 

 

 Texture (more clayey more saline); 

 Position on the heuweltjie; and 

 Slope percentage. 

 

4.7 Other limitations 

 

Other soil properties that might be considered as a limitation for crop production within the 

site include the following: 

 

 Bleached topsoil in the dry state (all soil types with bleached soil families). 

 Coarse fragments in top or upper subsoil horizons  

 
5 SOIL SUITABILITY FOR DRY-LAND CROP PRODUCTION 
 
During the soil survey the individual soil pits were evaluated by the surveyors in terms of its 

suitability for the commercial production of annual (e.g. grain crops) and perennial pasture 

crops (e.g. lucerne).  Annual crops included inter alia dry-land pastures and winter small 

grain (e.g. oats, wheat and barley).  Although there is not at present water for irrigation 

purposes available for the area the soils were rated for both dry-land crop production and for 
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irrigated crop production.  The suitability rating ranges from 1 to 10, with 1 the lowest and 10 

equal to the highest or best suitability.  The suitability rating refers to vigour and potential 

production potential without considering product quality.  Although fairly subjective, suitability 

ratings by experienced soil scientists with many years of field experience are a handy tool to 

group soil types into production potential classes and for land use recommendations.  The 

ratings can be interpreted according to the guidelines in Table 5.1.  Climate was not included 

in the evaluation of soil suitability. 

 
Table 5.1:  Interpretation of suitability ratings 

 
 
 

 

 

 

 

 

The majority of soils in the site are very (<10 % clay) to extremely (≤5 % clay) sandy in the 

topsoil and upper subsoil.  The inherent nutrient status and potential to retain nutrients will 

therefore be low.  Although no chemical soil analyses are available, it is expected that the 

sandy soil between heuweltjies will have a lower pHKCl (acidic to slightly acidic) and non-

saline.  The heuweltjie soils are all calcareous with a high pH (>7.0) and most probably 

saline.  Lower lying soils in concave terrain positions with signs of wetness (Kd 1) may have 

higher pH values and could potentially be saline. 

 
6 SOIL SUITABILITY FOR IRRIGATED CROP PRODUCTION 
 
Should irrigation water become available, crops such as supplementary irrigated winter 

annual crops (e.g. small grain, vegetables and legume pastures), and full irrigated summer 

crops (e.g. pastures, vegetables, wine grapes) could also be considered for the site. 

 

For the economic viable production of deep rooted crops (e.g. lucerne and wine grapes) 

under irrigation, the physical effective depth limitations (inter alia dorbank horizons in 

Oudtshoorn form soil) should be mechanically loosened.  For shallow rooted annual crops 

this should not be necessary. 

 

Once loosened the predominantly saline heuweltjie soils could be leached to remove 

excessive salts.  This should be done in conjunction with the judicious application of 

gypsum.  This would also require the installation of artificial drainage to remove leached 

Rating General suitability 

2 Very low 
Not recommended (NR) 

2 - 3 Low 

3 - 4 Low-medium Marginally recommended (MR) 

4 - 5 Medium Conditionally recommended (CR) 

5 - 6 Medium-high Recommended (RE) 

6 - 8 High 
Highly recommended (HR) 

>8 Very high 
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salts out of the system.  The soil suitability for annual and perennial crops around each 

profile is given in Annexure 1, Table 4. 

 

 It must be mentioned that soil suitability at each turbine site was not determined for 

the Boulders Wind Farm but that the suitability obtained above is expected to follow 

the same trend at most of the turbines and are therefore considered relevant to the 

proposed project.  This information was used to define whether turbine positions 

would be acceptable for agriculture and what the impact of water and wind erosion 

on turbine lay-down areas, new roads and crossing existing contour structures could 

be. (See Annexure 1, Table 6 and 10.5, Mitigation measures) 

 

7 COMPARISONS OF PRESENT SOIL AND LAND CONDITIONS WITH 
CONDITIONS EXPECTED TO OCCUR AFTER TURBINES AND ROADS 
HAVE BEEN IMPLIMENTED (i.e. IMPACTS ON AGRICULTURE) 

 
In an attempt to quantify the possible affect that the placement of roads and turbines might 

have on the inherent properties of the land (i.e. soils and terrain) that are currently under 

cultivation for annual crops, we came up with the calculation of three indexes.  

 

The soil profile data given in Annexure 1, Table 4 were used for the evaluation.  These 

indexes (water erosion, wind erosion and a combined index taking into account water 

erosion, wind erosion and soil suitability for annual crops, also called Total Agricultural 

Impact Index) can be used to determine the individual and total impact the placement of 

turbines might have on agriculture and at the same time help to determine the best way to 

limit the negative impact to a minimum. 

 
The indexes were calculated as follows: 
 

1. We used the numerical values for water and wind erosion (See columns 3 and 5 of 

Annexure 1, Table 5) as described in Section 3 above to represent the present 

condition. 

2. We used (See columns 7 to 11 of Annexure 1, Table 5) the Scotney et al, 1987 

criteria (See Annexure 2) to determine the negative influence of water and wind 

erosion on different soils and under different slopes. 

3. Water erosion index (Column 12) was calculated using Field rating (Column 5) + 

Scotney water erosion class (Column 9). 

4. Similarly wind erosion (Column 14) was calculated using Column 3 and 11. 

5. In column 16 the Total Impact Assessment Index was calculated as:  10/annual 

suitability*(field water + Scotney water)* (Field wind + Scotney wind).  
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6. All three indexes were then individually grouped into classes (e.g. Low, Medium, 

etc.) that were used in Table 7.1 (June 2018 placings) and Table 7.2 (November 

2018 placings) below  

Table 7.1 Impacts of placement of turbines (June 2018 placings) on agricultural land at profile 

sites described using indexes related to soil, soil suitability for annual crop production, water and 
wind erosion. This information was used for making the comments about the placing of nearby 
turbines and mitigation measures to be taken at and around (including new roads and erosion 
structures) turbines given in Annexure 1, Table 6 

 

Soil profile 
number* 

Water 
erosion 

index class 

Wind 
erosion 

index class 

Total agricultural 
impact assessment 

index class 

15 Low Medium LOW 

16 Low Medium LOW 

17 High Low MEDIUN 

18 Low Medium LOW 

19 Medium High MEDIUM 

20 Low Low LOW 

21 Medium Medium MEDIUM 

22 Very high Low VERY HIGH 

23 Medium Low MEDIUM 

26 Medium Low LOW 

27 High Medium MEDIUM 

28 High High HIGH 

29 Medium Medium HIGH 

30 Very high Medium VERY HIGH 

32 High Medium MEDIUM 

33 High Medium HIGH 

34 High Medium MEDIUM 

36 Very high Medium HIGH 

37 High Medium HIGH 

38 High Low MEDIUM 

39 High Medium VERY HIGH 

40 High Low MEDIUM 

41 Medium Medium MEDIUM 

42 High Low MEDIUM 

43 High Low MEDIUM 

44 Low Low LOW 

45 High Low MEDIUM 
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Table 7.2: Impacts of placement of turbines (November 2018 placings) on agricultural land at profile 

sites described using   indexes related to soil, soil suitability for annual crop production, water 
and wind erosion.  This information was used for making the comments about the placing of 
nearby turbines and mitigation measures to be taken at and around (including new roads and 
erosion structures) turbines given in Annexure 1, Table 6 

 

Soil profile 
number* 

Water 
erosion 

index class 

Wind 
erosion 

index class 

Total agricultural 
impact assessment 

index class 

23 Medium Low MEDIUM 

26 Medium Low LOW 

29 Medium Medium HIGH 

30 Very high Medium VERY HIGH 

32 High Medium MEDIUM 

33 High Medium HIGH 

34 High Medium MEDIUM 

36 Very high Medium HIGH 

37 High Medium HIGH 

38 High Low MEDIUM 

39 High Medium VERY HIGH 

40 High Low MEDIUM 

41 Medium Medium MEDIUM 

42 High Low MEDIUM 

43 High Low MEDIUM 

44 Low Low LOW 

45 High Low MEDIUM 
1  
 

To sum up the main findings of the soil and erosion analyses given in Annexure 1, Table 4 
(soil suitability) and in Tables 7.1 and 7.2 above for both the June 2018 and November 2018 
placings (erosion and its impact on agriculture): 

 Soil suitability is low to medium for both annual and perennial crops 

 Wind erosion hazard is not seen as a limitation (Table 7.1 and 7.2) on the sites 
considered for turbine placings 

 Water erosion is seen as the most important limitation (the areas identified to 
have a high to very high agricultural impact assessment index in Table 7.1 and 
7.2) and this will have a major impact on the mitigation measures as suggested in 
Section 10.5 below where this information is applied to the given layout for both 
the June and November 2018 placings (see Figures 3.1 and 3.2) 
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SECTION B 
 

AGRICULTURAL ECONOMIC ASSESSMENT 

 

The proposed Boulders Wind Farm of Vredenburg Windfarm (Pty) Ltd. is located in the 

West Coast Region of the Western Cape Province.  This region is characterised by a 

relatively low and variable winter rainfall.  This factor, when seen together with the relatively 

low suitable soils (refer to Section A), limits crop production.  The absence of lasting 

irrigation water sources totally limits the production of perennial crops.  The site is situated 

in the winter-grain production region, but the production thereof will be risky due to:   

 

 relatively low suitable soils and therefore, low output  

 relatively variable and lower winter-rain volumes  

 the “price-cost- squeeze” relevant to winter-grain production in areas with 

relatively lower production potential. 

The agricultural economic assessment that follows is based on the findings of the soil 

suitability study (refer to Section A). 

 

8 PRODUCTION POSSIBILITIES AND LIMITING FACTORS 

 

Production possibilities are limited for winter grain and winter grazing crops for animal 

feedstuff.  Both cattle and sheep are possible livestock enterprises to be practised in 

combination with winter grain production systems. 

The profitability of winter grain production is mainly determined by the following aspects: 

 The producer price level.  This can be seen as a ‘given’, due to the fact that individual 

producers have little/no influence as far as price determination of produce are 

concerned. 

 The output level of the different grain kinds.  Output levels are influenced by 

controllable factors (mainly of a managerial kind, inter alia effective and efficient 

production practices) as well as un-controllable factors (mainly fluctuating climatic 

conditions and soil suitability).  The relative low suitability of the area (i.e. low to 

medium low suitable soils and relative low and variable winter rain volumes) that is 

earmarked for the proposed development (refer to Annexure 1, Table 4) will 

therefore have a negative impact on the expected output levels of the winter grain 

kinds that can be considered for production. 

 The level of success as far as risk management is concerned. The production of 

wheat (monoculture) is relatively cost intensive and therefore risky, given fluctuating 

climatic conditions.  Risk levels can, however, be lowered via the implementation of 

crop rotation systems, a general practice in the grain producing regions of the 

Western Cape Province.  The inclusion of grazing crops like barley and oats in a 

crop rotation system therefore enlarge the animal factor and usually leads to more 
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stable income levels for the farm in the long run.  This strategy is a normal practice 

in the region and the calculations with regard to the farming potential of the affected 

areas (i.e. Farms 1 and 2, refer to Table 8.1) will therefore be based thereon.  

 

The suitability of the soils for winter grain cropping is based on the soil investigation as 

presented in Section A above.  A ‘medium-low’ suitability situation is assumed for each of 

the two farms involved (refer to Tables 8.1(a) and (b)). The farm land to be taken up with 

the ‘’draft layout’’ (June 2018 placings) of the wind turbines is presented in Table 8.1(a), 

while the impact on farm land used for the ‘’final layout’’ (November 2018 placings) is 

presented in Table 8.1(b). 

 

Table 8.1(a): Perspective of the areas (‘’draft layout’’ of turbines) of the two farms 

involved and the actual affected area 

 

 
 

 

  

ITEM FARM 1 FARM 2 TOTAL

Farm area (ha) 2036 590 2626

Suiability for winter grain cropping Medium-low Medium-low Medium-low

Number of turbines 31 14 45

Footprint and crane working area (ha)* 5.9 2.7 8.6

Area lost due to cultivation disturbance (ha)** 1.4 0.6 2.0

Service roads (ha)*** 12.7 5.3 18.0

Sub-station 1.0

TOTAL AFFECTED AREA (ha) 19.9 8.6 29.5

% of farm area affected 1.0% 1.5% 1.1%

Farm 1: Pierre Heydenrych (Land pieces 3/22; 5/40 and 2/40)

Farm 2: Nico Lombard (Land pieces 2/46 and 1/21)

* Area of 1900 m2 per turbine

** At 436  m2 per turbine

*** Total area of  service and access roads (including draining construction on both sides) on the affected areas of the farmland. 
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Table 8.1(b): Perspective of the areas (‘’final layout’’ of turbines) of the two farms 

involved and the actual affected area 

 

        

ITEM FARM 1 FARM 2 TOTAL 

Farm area (ha) 2036 590 2626 

Suiability for winter grain cropping Medium-low Medium-low Medium-low 

Number of turbines 27 18 45 

Footprint and crane working area (ha)*  5.1 3.4 8.6 

Area lost due to cultivation disturbance (ha)** 1.2 0.8 2.0 

Service roads (ha)*** 12.7 5.3 18.0 

Sub-station     1.0 

TOTAL AFFECTED AREA (ha) 19.0 9.5 29.5 

% of farm area affected 0.9% 1.6% 1.1% 

Farm 1: Pierre Heydenrych (Land pieces 3/22; 5/40 and 2/40)   

Farm 2: Nico Lombard (Land pieces 2/46 and 1/21)     

* Area of 1900 m2 per turbine    

** At 436  m2 per turbine    
*** Total area of service and access roads (including draining construction on both sides) on the affected areas of the farmland.  
 

It is clear that the impact on farming activities of the two turbine layouts is expected to be 

the same. Approximately 30 ha of farmland (i.e. 1.1% of the farmland) will be used for both 

layouts of the wind energy project. 

The financial calculations, to illustrate the expected impact of the wind energy project on 

farming activities, were done with a typical farming model as a point of departure.  This is a 

normal procedure when agricultural potential is studied as the managerial productivity 

differs between farmers.  The typical farming model was developed with the aid of the 

farmers involved and it was verified via the inputs of other industry experts.  Valuable inputs 

in this regard were obtained from the Agricultural economic Section of Overberg Agri 

(Edms) Bpk., Moorreesburg.  It is assumed that the results of the financial evaluation of the 

typical farming situations will serve as a plausible source of information for the evaluation 

of the agricultural potential of the two farms that are earmarked for the proposed wind 

energy facility.  It is further assumed that the managerial inputs on the farming areas will be 

optimal. 

The farms are currently used for agricultural purposes, including small-grain, cattle and 

sheep farming.  A typical farm of 1200ha is assumed for calculation purposes.  The following 

farming strategy is assumed, given the relative risky nature of the region for winter cropping:  

 400 ha of wheat per year 

 400 ha of oats/barley grazing per year 

 400 ha of fallow land per year  

 1200 ewes (Meat-type Merino’s) on the farm of 1200ha 
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This farming strategy is typical for the region.  A Scenario is developed for the expected 

financial outcome from farming, namely a medium-low suitability situation for winter grain 

to suit Farm 1 as well as Farm 2.  

 Table 8.2: Expected profitability of wheat production on Farms 1 and 2, Vredenburg,  
                  2017/18* 
 

     

 Wheat Rotation:  Medium-low to low production potential   

  

      

    Wheat 

    Rotation 

      

    Rand/ha 

Gross Production value from crop    

  Producers price (R/ton)  3170 

  Output (ton/ha)  2 

TOTAL  6340 

     

Directly allocatable costs    

  Seed  791 

  Fertilizer  2188 

  Lime and gypsum  181 

  Herbicides  589 

  Insecticides  143 

  Disease control  408 

  Insurance  43 

  Marketing costs  155 

  Seasonal labour  7 

  Contract work  27 

  Soil analyses  49 

  Cultivation cost:  0 

    Fuel  320 

    Repairs  526 

  Other allocatable costs  284 

Total   5710 

     

Gross Margin(GM)  R 630 

Source: Overberg Agri (Edms) Bpk., Moorreesburg, 2017.     

 

 

*The contribution of Mr Wynand Heunis, farm financial modelling expert, Overberg Agri (Edms) Bpk., Moorreesburg, 

December 2016, is hereby acknowledged. 
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Table 8.3: Expected costs of fallow land cultivation practices, Farms 1 and 2,  
                  Vredenburg, 2017/18 
 

    Fallow 

    Land 

      

    Rand/ha 

Gross Production value from crop    

  Producers price (R/ton)  0 

  Output (ton/ha)  0 

TOTAL  0 

     

Directly allocatable costs    

  Cultivation cost:    

    Fuel  639 

    Repairs  684 

  Other allocatable costs  208 

Total   1362 

     

Gross Margin(GM)  -R 1 362 

Source: Overberg Agri (Edms) Bpk., Moorreesburg, 2017.     
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Table 8.4: Expected costs of grazing crop production practices, Farms 1 and 2,    

      Vredenburg, 2017/18 
 

    Oats and 

   Barley 

   Grazing 

Gross Production value from crops   Rand/ha 

  Producers price (R/ton)  0 

  Output (ton/ha)  0 

TOTAL  0 

     

Directly allocatable costs    

  Seed  394 

  Fertilizer  461 

  Lime and gypsum  209 

  Herbicides  191 

  Disease control  32 

  Seasonal labour  17 

  Soil analyses  56 

  Cultivation cost:  0 

    Fuel  314 

    Repairs  410 

  Other allocatable costs  170 

Total   2006 

Gross Margin(GM)  -R 2 006 

Source: Overberg Agri (Edms) Bpk., Moorreesburg, 2017. 
    

. 
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Table 8.5: Expected profitability of the meat type Merino sheep production  
                  practices, Farms 1 and 2, Vredenburg, 2017/18 

 

    Merino: 

   Meat-wool 

   Type 

Gross Production value    Rand/ewe 

  Meat sales  1477 

  Wool sales  565 

TOTAL  2042 

     

Directly allocatable costs    

 Concentrates  534 

  Grazing  0 

  Lick blocks  65 

 Veterinary & medicine  98 

  Seasonal labour  34 

  Marketing costs  45 

  Contract work  0 

   Fuel & repairs  28 

  Other  19 

Total   822 

      

Gross Margin(GM)   R 1 220 

Key Assumptions:     

* Lambing %: 120    

*Weaning %: 100    

Source: Overberg Agri (Edms) Bpk., Moorreesburg, 2017.     

 
Table 8.6: Expected profitability of the assumed production strategy for Farms 1    
                  and 2, Vredenburg, 2017/18 

 

Item Units GM/unit (Rand) Total GM(Rand) 

Wheat(ha) 400 R 630 251 946 

Fallow land (ha) 400 -R 1 362 -544 991 

Oats/barley grazing (ha) 400 -R 2 006 -802 208 

Meat type Merino sheep (ewes)  1200 R 1 220 1 463 430 

TOTAL GROSS MARGIN     R 368 177 

GROSS MARGIN/ha FARM     R 307 

 
It is therefore clear that this production situation will find it difficult to cover the expected 

farming overheads (i.e. labour costs, regional taxes, depreciation of equipment and fixed 

improvements) of R 1209/ha per year in the long run.  It should also be noted that no 
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allowance was made in the cost structure for the remuneration to capital employed and 

managerial inputs. 

The main limiting factors for profitable farming on the two farms that are earmarked for the 

proposed wind farm are therefore: 

 the relative low suitability of the soils and climate for dry-land crop production 

systems in general, and 

 the non-availability of irrigation water for an economically acceptable crop-

production scale. 

 

9 ESTIMATED LOSS OF AGRICULTURAL PRODUCTION DUE TO THE WIND 

FARM PROJECT 

 

Farming activities are practiced on a continuous basis on the two farms where the wind-

farm is planned.  It can therefore be deduced that the farming activities that are practiced 

are profitable for the farmers, probably due to good managerial skills as far as risk 

management is concerned.  The impact of the project on the financial situation of the farms 

that are involved, will therefore be determined by, inter alia, the following aspects:  

 Production possibilities and the profitability levels thereof 

 Loss of farming income due to the impact of the project, for example the negative 

effect of the loss of land on agricultural output. 

 Possible gain in income for the farmers due to a profit-sharing/rent-income 

agreement with the wind-farm developer. 

 

The loss of farming income will be determined by, inter alia, the following aspects: 

 

 Number of turbines to be constructed, the size of the foot-print and the area to be 

taken up by the service roads, permanent crane location and supporting buildings 

will determine the area of land-loss and therefore the loss of income from farming. 

 The placing-strategy (i.e. positioning) of the turbines. 

 Expropriation of farmland, if applicable. 

 Appropriate mitigation measures, like the conservation of the top-soil, the proper 

rehabilitation of the construction sites, the sensible placing of the turbines and 

service roads and the synchronization of construction with the off-season of farming 

activities. 

 

The total footprint (i.e. the wind turbines and construction- and service platforms and service 

roads), according to information supplied by Vredenburg Windfarm (Pty) Ltd., for up to 45 

turbines is approximately 30 to 35 ha (i.e. about 1.1%) of approximately 2626 ha of farmland 
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that is earmarked for the envisaged wind farm at Vredenburg (refer to Tables 8.1(a) and (b) 

and also to Table 9.1). The expected loss in farming income is expected to be the same for 

both the layouts for the turbines, thus only the expected financial impact of the ‘’final layout’’ 

is presented in Table 9.1. 

Table 9.1: Expected loss in farming income on the two farms that are earmarked for    
                  the envisaged wind farm, Vredenburg, 2017/18 
 

        

ITEM FARM 1 FARM 2 TOTAL 

Farm area (ha) 2036 590 2626 

Suiability for winter grain cropping Medium-low Medium-low Medium-low 

Number of turbines 27 18 45 

Footprint and crane working area (ha)*  5.1 3.4 8.6 

Area lost due to cultivation disturbance (ha)** 1.2 0.8 2.0 

Service roads (ha)*** 12.7 5.3 18.0 

Sub-station     1 

TOTAL AFFECTED AREA (ha) 19.0 9.5 29.5 

% of farm area affected 0.9% 1.6% 1.1% 

Expected gross margin/ha farm (Rand) R 307 R 307 R 307 

Expected gross margin of farm (Rand) R 625 052 R 181 130 R 806 182 

EXPECTED LOSS IN GROSS MARGIN PER FARM 
(Rand)**** R 5 835 R 2 918 R 9 060 

% of total Gross margin of farm lost 0.9% 1.6% 1.1% 

Farm 1: Pierre Heydenrych (Land pieces 3/22; 5/40 and 2/40)   

Farm 2: Nico Lombard (Land pieces 2/46 and 1/21)     

* Area of 1900 m2 per turbine    

** At 436 m2 per turbine    

*** Total area of service and access roads (including draining construction on both sides of road)  on the affected areas of the farmland.  

**** Loss in Gross margin per year due to loss of production on affected land areas.   
 

It is also foreseen that the service roads will be used as farm roads and/or firebreaks, while 

as much as possible of the existing farm roads will also be used in the layout.  

No expropriation of farmland will take place according to the developer.  Lease agreements 

under the Subdivision of Agricultural land Act (Act 70 of 1970) will be concluded with the 

farmers involved in the development.  It is further assumed that appropriate mitigation 

measures, like the conservation of the top-soil, the proper rehabilitation of the construction 

sites and the proper construction of service roads (i.e. to prevent erosion, see Section A 

and paragraph 10.5) will be implemented.  

 

The loss of farming income due to the project will therefore be determined mainly by the 

future loss of productive land due to areas to be taken up by the footprints of the wind energy 

facility and the service roads.  The relevant areas in this regard were calculated as 

approximately 30 to 35 ha. 
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The income in excess of the running costs to be incurred to generate that income therefore 

present the expected net loss of agricultural production value due to the envisaged energy 

project.  Farm overhead costs will not be influenced by the relative small loss of agricultural 

production practices.  The financial analyses were therefore performed to the profit-level of 

gross margin per ha (i.e. the income in excess of the running costs to be incurred to 

generate that income).  According to Table 9.1, only R9 060 of the yearly gross margin (i.e. 

about 1.1%) will in total be lost on the two farms due to the project.  The implication of this 

extremely low percentage of the farmland to be taken up by the development is that the 

negative effect on total agricultural production value should be virtually zero. 

 

This yearly loss in agricultural production value must, however, be weighed against, inter 

alia, the following: 

 

The yearly income that will be generated for the farmer due to the project.  This 

capital injection should enable the farmer to continue farming under the mentioned 

risky production conditions and therefore keep workers employed and should 

therefore contribute to the national goal of food security.  

The negative effect of the envisaged project on the total agricultural production of the two 

farms is therefore virtually ignorable. 
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SECTION C 
 

IMPACT ASSESSMENT: AGRICULTURAL PERSPECTIVE 

 

10 PROJECT ACTIVITIES THAT MAY IMPACT ON PRESENT AND FUTURE 

AGRICULTURAL PRODUCTION ACTIVITIES 

 
10.1 GENERAL 

 

This section describes the potential impacts of the envisaged wind farm project on the future 

agricultural production potential of the two farming units.  The impacts can either be positive 

or negative on the existence (i.e. existing role, contribution or function) of an entity (i.e. the 

farms).  For example, the construction of the proposed wind farm would impact negatively 

on the natural resource base of the farms in the Vredenburg region should it take up a large 

portion of the farmland that can be used for the production of winter grain crops.  On the 

other hand, the remuneration that the farmers will receive for the use of their property could 

serve as a valuable ‘injection’ to enable the farmers to continue farming under the 

mentioned risky production conditions and therefore keep workers employed which should 

contribute to the national goal of food security.  

 

10.2 FARM ECONOMIC IMPACT IDENTIFICATION 

 

The negative impacts on farming will therefore be the loss of agricultural land and therefore 

production value (farming income) due to the construction of: 

 The wind energy turbines 

 Internal and access roads 

 Electrical substation 

 Construction laydown area 

 Allowance for the loss of land due to the minor disturbance of cultivation practices 

around the wind turbines 

Approximately 30 to 35 ha of agricultural land will be lost for either of the two layouts for the 

turbines in this regard. The reasons for this are quite obvious: 

 The land area per turbine is the same for both layouts 

 The land area for the roads and other constructions should be the same for both lay-

outs. 

The impact analyses (farming perspective) that follows should thus apply to either of the 

two alternative turbine layouts. 

 

The on-farm impact of the proposed wind energy development facility is therefore situated 

in: 
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 The yearly net loss of agricultural production value of approximately R9 060 (i.e. 

1.1%) in total on the two farm units. 

 The income that will be generated for the farmers due to the project.  This capital 

‘injection’ should enable them to continue farming under the mentioned risky 

production conditions and therefore keep workers employed which should contribute 

to the national goal of food security.  

 

The impacts associated with the “no-go” option is the following: 

 

 Farming activities will continue as in the past.  The estimated net yearly loss of future 

agricultural production value that is associated with the development of the wind 

energy facility which amounts to R9 060 will not be realized. 

 The opportunity to generate capital for possible farming developments and 

enhancements by leasing a portion of land for the proposed wind energy 

development facility will not be realized.  

 

10.3 IMPACT ASSESSMENT METHODOLOGY 

 

The impacts associated with the two alternative layouts for the proposed wind energy facility 

and the “no-go” option were analysed and assessed with the emphases on the natural 

resources soil and terrain and the agricultural production potential thereof.  

 

The significance of each potential impact (Department of Environmental Affairs and 

Development Planning. 2010 and Van Zyl, H.W., de Wit, M.P. & Leiman, A. 2005), with and 

without the implementation of the proposed mitigation measures, can be assessed based 

on the following variables (evaluation components): 

 

- Extent (spatial scale);  

- Magnitude (positive or negative);  

- Duration (time scale);  

- Probability of occurrence;  

- Irreplaceable loss of resources; and  

- Reversibility of the impact. 

 

10.4 IMPACT ASSESSMENT 

 

The impacts associated with the proposed development for the wind energy facility and the 

“no-go” option were analysed and assessed with the emphases on the natural resources 
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soil and terrain and agricultural production potential.  The significance rating of the 

unmitigated and mitigated scenarios for each impact-group was calculated and rated as 

indicated in Tables 10.1 to 10.3 below. 

 

Table 10.1 Summary of the significance of impacts of turbine placings (with and 

without mitigation) on agricultural land for either of the two turbine lay-

outs when taking the natural resources of soil, terrain and climate into 

consideration.  

Nature: To evaluate the placing of turbines and the lay-out thereof (mainly on turbine 
footprints and new roads anticipated) on existing agricultural land given the natural 
resource (soil, terrain and climate) circumstances unique to the area.  Water erosion 
was determined as the most important factor in the area. Evaluation included 
suggested mitigation measures against water erosion for lay-down areas and water run-
off lanes along new roads planned. Assessment also focused on areas where roads will 
cross existing contours.  
 

 Without mitigation With mitigation 

Extent (local) High (3) Low (1) 

Duration Permanent (5) Medium-term (3) 

Magnitude Moderate negative (6) Low negative (4) 

Probability Definite (5) Probable (3) 

Significance High (70) Low (24) 

Status (positive or negative) Negative Negative 

Reversibility Low Low 

Irreplaceable loss of 
resources 

Yes Yes 

Can impact be mitigated? Yes Yes 

Mitigation:  Stabilizing of lay-down areas, water run-off lanes along roads and where 
contours are crossed, appropriate structures to be implemented to make sure they are 
still functioning well and to prevent any further activity that may be responsible for new 
water erosion to take place.  Details of mitigation measures to take into consideration 
per turbine placing are given in Annexure 1, Tables 6.1 and 6.2  
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Table 10.2 Summary of the significance of impacts of the Boulders wind energy 

project (with and without mitigation) on agricultural production potential 

for either of the two turbine layouts (i.e. the on-farm impacts) 

Nature:  

 Without mitigation With mitigation 

Extent (local) Low (i.e. site specific)  (1) Low (i.e. site specific)  (1) 

Duration Long term (4) Long term (4) 

Magnitude Very low negative (0) Very low  negative(0) 

Probability High (4) High (4) 

Significance Low (20) Low (20) 

Status (positive or negative) Negative Positive 

Reversibility Low Low 

Irreplaceable loss of 
resources 

Yes Yes 

Can impact be mitigated? Yes (see Table 10.1) Yes (see Table 10.1) 

Mitigation: See Table 10.1 .  

 

 

 

Table 10.3 Summary of the significance of the ‘’no-go” option of the Boulders wind 

energy project on agricultural production potential (i.e. on farm 

impacts)* 

Nature:  

 Without mitigation With mitigation 

Extent (local) Low (i.e. site specific)  (1) Not applicable 

Duration Long term (4) Not applicable 

Magnitude Very low (1) Not applicable 

Probability High (4) Not applicable 

Significance Low (24) Not applicable 

Status (positive or negative) Negative Not applicable 

Reversibility Low Not applicable 

Irreplaceable loss of 
resources 

Yes Not applicable 

Can impact be mitigated? Not applicable Not applicable 

Mitigation: Not applicable.  
 

*  i.e. The non-realization of the opportunity to generate additional farming income via the yearly lease agreement payments. 

 

 

The impact of the project (i.e. for either of the two turbine layouts) is thus expected to be as 

follows: 

 The impact of water erosion along new lay-out areas on the soil is seen as high if 

not mitigated properly. With mitigation the impact will be low. 

 The development can be seen as a permanent substitution of a very small portion 

(only approximately 1.1%) of the agricultural land for the construction of the wind 

turbines for the development of alternative energy.  
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 The loss of agricultural resources can, however, also be seen as reversible (i.e. 

should the project be terminated after, say, 20 years the land will become ‘’free’’ 

again for agricultural production purposes). 

COMPARISON OF OVERALL IMPACT RATINGS OF THE ‘’DRAFT LAYOUT’ VERSUS THE ‘’FINAL 
LAYOUT’ (IN RESPONSE TO SPECIALIST RECOMMENDATIONS) 

Soil and Soil suitability Assessment Overall Significance (Draft Layout):  LOW 

Soil and Soil suitability Assessment Overall Significance (Final Layout):  LOW 

Impact Assessment: Agricultural Perspective with mitigation Overall Significance (Draft Layout) 
LOW 

Impact Assessment: Agricultural Perspective with mitigation Overall Significance (Final Layout) 
LOW 

Farm economic Impact Assessment Overall Significance (Draft Layout): VERY LOW 

Farm economic Impact Assessment Overall Significance (Final Layout): VERY LOW 

 

The expected loss in farmland as well as the expected loss in farm gross margin is expected 

not to exceed 1.1% per year, thus virtually ignorable for either of the two turbine 

layouts.  The proposed wind farm development is planned near an existing (i.e. operational) 

wind energy facility on adjacent farms (known as the West Coast One Wind Energy Facility).  

When viewed from an agricultural production perspective, the increase in the wind energy 

facilities on the farms of the region, due to the planned project, should not have any 

additional negative impact than that stated in this report. 

 

The expected income from the profit-sharing/rent-income agreement with the wind energy 

developer will serve as a stabilising factor as far as yearly income is concerned.  Possible 

farming practices will therefore be able to continue in a more stable financial environment 

and the security in this regard of the farmer, his farm workers and their families should be 

furthered by the envisaged project.  The ‘’no-go’’ option will therefore be disadvantageous 

for the two farms that are involved in the wind farm development as far as the establishment 

of a more stabilised farm-financial set-up is concerned.  

 

The installation of the wind turbines will therefore have a minor negative impact from an 

agricultural production point of view (including food security of the country).  The soils of the 

planned installation area (refer to Annexure 1, Table 4) has a medium-low to low suitability 

for crop production.   

 

An agriculturally sensitivity map (for either of the two turbine layouts) where the layout 

infrastructure is also indicated, was prepared and indicated in Figures 3.1 and 3.2 below.  

According to this layout all turbines are placed on present cultivated agricultural land having 

a low-medium soil suitability and on terrain where slopes are not too steep (< 12 % slope).  

No turbine seems to be placed in the areas indicated as agriculturally sensitive (mainly 

steam beds).  
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Also, considering the fact that the facility will mainly make use of existing roads this will 

result in acceptable loss and will not lead to any impacts of a high significance.  

 

This analysis indicates that the proposed development should have a significant positive 

effect on the economic sustainability of the relevant farms as farming businesses which in 

turn will provide the opportunity for the landowner to enhance the farming activities being 

undertaken. Cognition should be taken of appropriate mitigation measures during 

construction (refer to Section 10.5).   

 

It must also be noted that the comments received during the Scoping Phase Public 

Participation Process undertaken by Savannah Environmental have been reviewed by the 

specialists and the issues raised do not affect the outcome of this specialist report. 

 

10.5 MITIGATION MEASURES  

 

According to Section 10.4 the development will have minor negative impacts on the current 

farming activities as well as on possible future farming developments if the correct mitigation 

measures are followed, as follows: 

 The placing strategy for the turbines should have a small negative effect on the total 

agricultural production value of the farms that it can be seen as virtually ignorable. 

 Appropriate mitigation measures with regard to the conservation of the natural 

resource base should form an important part of the planning process. (See 

Annexure 1, Table 6) 

 Avoiding of sensitive areas, if applicable (i.e. wetlands, slopes and existing soil 

conservation works, see in order to prevent the degradation thereof (see Fig. 4) 

 Conservation of the top-soil during construction and the proper rehabilitation of the 

construction sites after construction 

 Protection of the vegetation and veld by means of the construction of proper service 

roads and the proper maintenance thereof over time 

Measures to include in the draft Environmental Management Programme are detailed in 

Table 10.4 below and applies to either of the two turbine layouts. 
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Table 10.4:  Environmental Management Table for Agriculture 
 

Obfective: To minimize the impact of the wind farm on agricultural land 
Project component/s: Construction of all components that are planned on the soil surface 
Potential Impact:  Permanent loss of agricultural land if not managed properly  
Activity/risk source: After construction less, agricultural land remains and normal farming will be 
influenced (positive and negative) but uncontrolled water erosion can be responsible for permanent 
loss of land.  
Mitigation: 
Target/Objective: To minimize any negative influence on agriculture by identifying the possible 
problems and to control them to a minimum by recommending proper mitigation measures 
 

Mitigation: Action/control  Responsibility Timeframe 

Appropriate mitigation measures to control and avoid 
erosion (i.e. stabilizing lay-down areas, water run-off lanes 
along roads and where existing contours area crossed, 
proper structures be developed and implemented that will 
ensure proper functioning of the contours).  
Conservation of the top-soil during construction and the 
proper rehabilitation of the construction sites after 
construction. 
Note: Moving of turbines to comply with the above 
actions is not seen necessary 

Construction 
team 

During construction phase 
The construction of the 
project infrastructure should 
be synchronised, as far as 
possible with the seasonal 
pattern of farming activities 
in order to minimise the 
possible disturbance of the 
latter. 
 

Performance Indicator: Lay-out according to plan submitted, proper handling of topsoil during construction and 
erosion structures that are put in place 
Monitoring:  It is recommended that a responsible soil conservation officer from the Department of Agriculture 
be involved to make sure that erosion control is done according to the correct procedures on a regular basis 
during and after construction 
 Mechanisms for monitoring compliance; the key monitoring actions required 
to check whether the objectives are being achieved, taking into 
consideration responsibility, frequency, methods and reporting 

 
 
The proper execution of the mentioned planning principles, as far as the conservation of 
existing farming activities is concerned, should therefore lead to the minor disturbance, if 
any, of agricultural production practices on the farms. 
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Figure 3.1 Map showing the infrastructure layout and agriculturally acceptability and 

sensitivity (June 2018 layout) 
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Figure 3.2 Map showing the infrastructure layout and agriculturally acceptability and 

sensitivity (November 2018 layout) 
  



 

EIA Boulders Wind Farm Agricultural Report June 2018  page 36 

11 CONCLUSIONS 
 
This report is in line with the DAFF guidelines and requirements, as well as any 

requirements under CARA. Regarding CARA requirements we can mention that turbines 

are not planned to be placed on slopes exceeding 12 %.  

 

The investigation area in the Vredenburg region of the Western Cape Province is 

characterised by a relatively low and variable rainfall.  This reality, when seen together with 

the relative low suitable soils of the investigation area is the main contributing factors for the 

area to have a relative low suitability for the production of winter grain crops.  The absence 

of lasting irrigation water sources totally limits the production of perennial crops. 

 
The relevant farms are currently used for agricultural purposes, including small-grain and 

livestock farming.  Farming activities are practiced on a continuous basis on the two farm 

units where the wind farm development is planned.  Farming will continue after the wind 

farm is constructed. It can therefore be deduced that the farming activities that are practiced 

are profitable for the farmers, probably due to good managerial skills as far as risk 

management is concerned.  The impact of the project on the financial situation of the farms 

that are involved, will therefore be determined by, inter alia, the following aspects:  

 Production possibilities and the profitability levels thereof 

 Loss of farming income due to the impact of the project, for example the negative 

effect of the loss of land on agricultural output. 

 Possible gain in income for the farmers due to a profit-sharing/rent-income 

agreement with the wind-farm developer. 

The financial analyses showed relative low profit margins for the grain cropping production 

system that was assumed (refer to Tables 8.2 to 8.6) for the relevant farms.  It is clear from 

the analyses that the assumed production situation will find it difficult to be profitable in the 

long run (i.e. to cover the expected yearly farming overhead costs like labour costs 

managerial expenses, regional taxes, depreciation of equipment and fixed improvements).  

 

The negative impacts on farming will therefore mainly be the loss of agricultural land due 

to the construction of: 

 The wind energy turbines 

 Internal access roads 

 Electrical substation 

 Construction laydown area 

 Loss of soil due to soil erosion, if not mitigated well 

The relevant areas in this regard were calculated as approximately 30 to 35 ha in total for 

the two farms (i.e. approximately 1.1% of the total farm area).  The yearly net loss of 

agricultural production value on farms 1 and 2 is expected to amount to approximately R5 

835 (i.e. 0.9%%), and R2 918 (i.e. 1.6%) respectively.  According to Table 9.1, only R9 060 
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of the yearly gross margin (i.e. approximately 1.1%) will be lost on the farms due to the 

project.  The implication of this extremely low percentage of the farmland to be taken up by 

the development is that the negative impact on total agricultural production value should be 

virtually zero (i.e. an ignorable negative impact).  This yearly small loss in agricultural 

production value must, however, be weighed against, inter alia, the following: 

 

The yearly income that will be generated for the farmer due to the project.  This 

capital injection should enable the farmer to continue farming under the mentioned 

risky production conditions and therefore keep workers employed which should 

contribute to the national goal of food security.  The expected income from the profit-

sharing/rent-income agreement with the wind energy developer should therefore 

serve as a stabilising factor as far as yearly income is concerned.  Possible farming 

practices should therefore be able to continue in a more stable financial environment 

and the security in this regard of the farmer, his farm workers and their families 

should be furthered by the envisaged project.  

 

The ‘’no-go’’ option will therefore be to the disadvantage of the farms that are involved in 

the alternative energy development as far as the establishment of a more stabilized financial 

set-up is concerned. 

 

The proposed wind farm development is planned near to an existing (i.e. operational) wind 

energy facility on adjacent farms (known as the West Coast One Wind Energy Facility). 

When viewed from an agricultural production perspective, the increase in the wind energy 

facilities on the farms of the region, due to the planned project, should not have any 

additional negative impact than that stated in this report. 

 

Based on the findings of this investigation, we are of the opinion that the proposed wind 

energy facility should have an ignorable, small negative impact on farming activities on 

the two farms where it is planned to be constructed, subject to the implementation of 

appropriate mitigation measures. The impact of the project will not result in a major loss of 

high potential agricultural land and will therefore not impact negatively on the strive towards 

food security for South Africa. The project should strengthen the continued financial viability 

of farming as it should reduce the risk in terms of the limitations experienced on the 

development site. Jobs should be maintained and thus lead to a more stable financial 

situation for the farmer and his farm workers. 

 

 

The project should however, finally be authorised from an agricultural perspective by a 

 responsible State Institution (i.e. National Department of Agriculture) 
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2 Annexure 1 Table  1: Coordinates of soil pits used in previous (2014) investigation

Soil Profile number lat lon

1 -32.77055 17.95459

2 -32.76016 17.93966

3 -32.76114 17.94761

4 -32.75969 17.95656

5 -32.76323 17.96249

6 -32.75739 17.96607

7 -32.76073 17.97257

8 -32.75788 17.97787

9 -32.7618 17.98469

10 -32.76383 17.9906

11 -32.76765 17.98347

12 -32.77055 17.97687

13 -32.77641 17.97754

14 -32.77377 17.97092

15 -32.77732 17.95487

16 -32.7715 17.94162

17 -32.77798 17.94662

18 -32.78327 17.95486

19 -32.7864 17.94815

20 -32.79403 17.95692

21 -32.78763 17.96082

22 -32.78389 17.96594

23 -32.78734 17.97846

24 -32.79111 17.97391

25 -32.78136 17.97206

26 -32.79312 17.96692

27 -32.79954 17.963

28 -32.79792 17.972

29 -32.80702 17.97213

30 -32.80367 17.97789

31 -32.79876 17.98951

32 -32.80641 17.987

33 -32.81392 17.97979

34 -32.82237 17.97904

35 -32.83261 17.97557

36 -32.8301 17.96784

37 -32.83799 17.96339

38 -32.84184 17.96931

39 -32.81444 18.01956

40 -32.80764 18.01587

41 -32.80509 17.99787

42 -32.79876 17.98951

43 -32.792 17.98913

44 -32.79573 17.99635

45 -32.79889 18.00288



Annexure 1: Table 2 - 1 

Annexure 1 

Table 2 Soil forms and families listed alphabetically according to soil form 
abbreviation symbol 

Abbrev- Soil form and vertical sequence of 
viation diagnostic horizons and/or materials 

Cg COEGA FORM 

Orthic A 
Hardpan carbonate horizon 

SOIL FAMILIES 
2000 Calcareous A horizon 

Dr DRESDEN FORM 

Orthic A 
Hard plinthic B 

SOIL FAMILIES 
2000 A horizon bleached 

Gm GAMOEP FORM 

Orthic A 
Neocutanic B 

Hardpan carbonate horizon 

SOIL FAMILIES 
2000 A horizon bleached 
 2100 Non-red B horizon 
  2110 Non-luvic B1 horizon 
  2120 Luvic B1 horizon 

Ka KATSRUIT FORM 

Orthic A 
G horizon 

SOIL FAMILIES 
1000 Non-calcareous G horizon 
 

Kd KROONSTAD FORM 

Orthic A 
E horizon 
G horizon 
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SOIL FAMILIES 
1000 Colour of E horizon "grey" when moist 
 
Oa     OAKLEAF FORM 

Orthic A 
Neocutanic B 

Unspecified material 

SOIL FAMILIES 
2000 A horizon bleached 
 2100 Non-red B horizon 
  2120 Luvic B1 horizon 

Ou OUDTSHOORN FORM 

Orthic A 
Neocutanic B 

Dorbank 

SOIL FAMILIES 
2000 A horizon bleached 
 2100 Non-red B horizon 
  2110 Non-luvic B1 horizon 

 

Pr PRIESKA FORM 

Orthic A 
Neocarbonate B 

Hardpan carbonate horizon 

SOIL FAMILIES 
1000 A horizon not bleached 
 1200 Red B horizon 
  1210 Non-luvic B1 horizon 
2000 A horizon bleached 
 2100 Non-red B horizon 
  2119 Luvic B horizon 

Tu TUKULU FORM 

Orthic A 
Neocutanic B 

Unspecified material with signs of wetness 

SOIL FAMILIES 
2000 A horizon bleached 
 2100 Non-red B 
  2110 Non-luvic B1 horizon 
  2120 Luvic B1 horizon 
  



Annexure 1: Table 2 - 3 

Vf VILAFONTES FORM 

Orthic A 
E horizon 

Neocutanic B 

SOIL FAMILIES 
1000 Colour of E horizon "grey" when moist 
 1100 Non-red B horizon 
  1120 Luvic B1 horizon 
2000 Colour of E horizon "yellow" when moist 
 2100 Non-red B horizon 
  2120 Luvic B1 horizon 
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Table 3: Brief description of soil types (listed alphabetically)  

Explanation of superscripts 

1) Effective depth before amelioration of physical limitations. 
2) Effective depth after amelioration of physical limitations; i.e. drainage; deep soil tillage, ridging. 

Coega form soils: Soils with an orthic A horizon directly on a hardpan carbonate B horizon 

  

Soil families Cg 2000 

Family criteria:  

Presence of free lime in A horizon Calcareous 

Additional features:  

Clay content A horizon 2 - 3 % 

Depth of hardpan carbonate horizon ≈20 cm 

Coarse fragments in A horizon Non-gravelly 

Effective depth (cm): ≈201); 75+2) depending on hardness 
of hardpan carbonate horizon 

Dresden form soils: Soils with an orthic A horizon directly on a hard plinthic B horizon 

  

Soil families Dr 2000 

Family criteria:  

A horizon bleached Present 

Additional features:  

Clay content A horizon 5-6 % 

Depth to hard plinthite horizon ≈20 cm 

Coarse fragments in A horizon Non-gravelly 

Effective depth (cm) ≈201); ≈202) 

Gamoep form soils: Soils with an orthic A horizon on a neocutanic B horizon on hardpan carbonate horizon 

  

Soil families Gm 2120 

Family criteria:  

Bleaching of A horizon Bleached 

Colour of B horizon Non-red 

Clay increase from A to B Luvic 

Additional features:  

Clay content A horizon ≈10 % 

Depth of hardpan carbonate horizon ≈60 cm 

Coarse fragments in neocarbonate B 
horizon 

Non-gravelly 

Effective depth (cm): ≈60+1); 75+2) 
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Katspruit form soils: Soils with an orthic A horizon directly a G horizon 
  

Soil families Ka 1000 

Family criteria:  

Presence of free lime in G horizon Absent 

Additional features:  

Clay content A horizon 5-10 % 

Depth to G horizon ≈20 cm 

Coarse fragments in A/G horizon Non-gravelly 

Effective depth (cm) ≈201); ≈202) 

Kroonstad form soils: Soils with an orthic A horizon on an E horizon on a G horizon 

  

Soil families: Kd 1000 

Family criteria:  

Moist colour of E horizon Grey 

Additional features:  

Clay content A horizon ≤5 % 

Depth to G horizon 50-70 cm 

Coarse fragments in A/E horizon Non-gravelly 

Effective depth (cm) 20-301); 50-702) 

Oakleaf form soils: Soils with an orthic A horizon on a neocutanic B horizon on unspecified material without signs 
of wetness 

   

Soil families: Oa 2110 Oa 2120 

Family criteria:   

Bleaching of A horizon Bleached Bleached 

Colour of B horizon Yellow Yellow 

Clay increase from A to B Non-luvic Luvic 

Additional features:   

Clay content of A horizon 10 - 15 % 6 - 7% 

Depth and type of unspecified 
material 

50 cm; relict plinthite >60 cm; relict plinthite  

Coarse fragments in B1 horizon Non-gravelly Non-gravelly 

Effective depth (cm): >501); 75+2) 60+1); 75+2) 
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Oudtshoorn form soils: Soils with an orthic A horizon on a neocutanic B horizon on a dorbank horizon 

  

Soil families: Ou 2110 

Family criteria:  

Bleaching of A horizon Bleached 

Colour of B horizon Yellow 

Clay increase from A to B Non-luvic 

Additional features:  

Clay content of A horizon 6 - 8 % 

Depth and type of unspecified 
material 

70 cm; dorbank 

Coarse fragments in B1 horizon Non-gravelly 

Effective depth (cm): >701); 75+2) 

Prieska form soils: Soils with an orthic A horizon on a neocarbonate B horizon on a hardpan carbonate horizon 

Soil type symbol: Pr 1 

Soil families Pr 1210 

Family criteria:  

Bleaching of A horizon Non-bleached 

Colour of B horizon Red 

Clay increase from A to B Non-luvic 

Additional features:  

Clay content A horizon ≈5-10 % 

Depth of hardpan carbonate horizon 50-65 cm 

Coarse fragments in neocarbonate B 
horizon 

Non-gravelly 

Effective depth (cm): 50-651); 75+2) depending on hardness of hardpan carbonate horizon 

Tukulu form soils: Soils with an orthic A horizon on a neocutanic B horizon on unspecified material with signs of 
wetness 

   

Soil families: Tu 2110 Tu 2120 

Family criteria:   

Bleaching of A horizon Bleached Bleached 

Colour of B horizon Generally yellow; locally 
grey 

Generally yellow; locally 
grey 

Clay increase from A to B Non-luvic Luvic 

Additional features:   

Clay content of A horizon 5-10 % ≤5-10 % 

Depth and type of unspecified 
material 

110 + cm; gleyed sand 140+ cm; Gleyed loam 

Coarse fragments in B1 horizon Non-gravelly Non-gravelly 

Effective depth (cm): 50-801); 50-802) 1401); 75+2) 
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Vilafontes form soils: Soils with an orthic A horizon on an E horizon on a neocutanic B horizon 
    

Soil families: Vf 1120 Vf 2120  

Family criteria:    

Moist colour of E horizon Grey Yellow  

Colour of B horizon Grey Yellow  

Clay increase from E to B 
horizon 

Luvic Luvic  

Bleaching of A horizon Non-bleached Bleached  

Additional features:    

Clay content A horizon 5-10 % 5 – 10 %  

Depth to B horizon 20 cm 20cm  

Depth and nature of 
underlying material 

80+ cm; neocutanic 
horozon  

80+ cm; neocutanic horizon  

Coarse fragments in E 
horizon 

Non-gravelly Non-gravelly  

Effective depth (cm): 1001); 1002) 80+ +1); 75+2)  
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Table 4 Soil types with a complete list of described soil profiles and codes

Profile Depth Form & Wet- Transi- Remarks Suitability Suitability

number codes Family Upper Middle Lower Coarse Coarse Sand Clay ness tional rating rating

fragments fragments grade class class form perennials annuals

23 1 Cg 2000 hk3 co 2 2 3

33 2 Cg 2000 hk3 co 2 2.5 3

32 2 Dr 2000 hp1/2 (red) co 1 4 4

34 1 6 Gm 2120 ne hk2 co 2 4 4.5

22 2 6 Ka 1000 gc db co 1/2 1.5 2

37 2 4 8 Kd 1000 gc sw co 1/2 3 3.5

39 1 6 7 Kd 1000 gc si co 1 2 3

38 2 6 Oa 2120 ne(ye) hp1/2 co 2 6 6

40 2 6 Oa 2120 ne(ye) hp1/2 co 2 6 6

42 2 6 Oa 2120 ne(ye) hp1/2 co 2 6 6

43 2 5 7 Oa 2120 ne(re) re rp co 1/2 6 6

45 2 6 Oa 2120 ne(ye) hp1/2 co 2 6 6

28 2 7 Ou 2110 ne(ye) db2 co 1/2 4 4

36 1 6 Pr 1210 ne(ye) hk2 me/co 1/2 4.5 4.5

44 1 4 Pr 2110 nc hk2 me 2/3 4 4.5

27 2 6 Tu 2110 ne gs co 1 4 4

41 2 6 9 Tu 2110 ne(ye) ye gs co 1 5.5 5

26 3 6 8 Tu 2120 ne(ye) ne gl/ne co 2 2 6 6

Subsoil limitations/properties Topsoil

Coega form soils: Soils with an orthic A horizon directly on a hardpan carbonate B horizon

Dresden form soils: Soils with an orthic A horizon directly on a hard plinthic B horizon

Gamoep form soils: Soils with an orthic A horizon on a neocutanic B horizon on hardpan carbonate horizon

Tukulu form soils: Soils with an orthic A horizon on a neocutanic B horizon on unspecified material with signs of wetness

Oudtshoorn form soils: Soils with an orthic A horizon on a neocutanic B horizon on a dorbank horizon

Katspruit form soils: Soils with an orthic A horizon directly a G horizon

Kroonstad form soils: Soils with an orthic A horizon on an E horizon on a G horizon

Oakleaf form soils: Soils with an orthic A horizon on a neocutanic B horizon on unspecified material without signs of wetness

Prieska form soils: Soils with an orthic A horizon on a neocarbonate B horizon on a hardpan carbonate horizon
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Table 5.1 Agricultural Impact Assessment Index per soil profile position (June 2018 evaluation)
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 Column 9 Column 10 Column 11 Column 12 Column 13 Column 14 Column 15 Column 16 Column 17

Field Field Field Field Field Slope Scotney Scotney Scotney Scotney Scotney Water Water Wind Wind Total agric Total agric

profile rating rating rating rating % soil water erosion water erosion wind erosion wind erosion erosion erosion erosion erosion impact assess impact assess

number* WIND WIND no WATER WATER no from map group class class no class class no index index class index index class index index class

15 ML-M 3 L 1 1.75 2 E1 1 E3 3 2 Low 6 Medium 24 LOW

16 ML 2 L 1 1.75 3 E2 2 E3 3 3 Low 5 Medium 30 LOW

17 L 1 MH 4 1.75 4 E3 3 E3 3 7 High 4 Low 93 MEDIUM

18 ML 2 L 1 1.75 3 E2 2 E3 3 3 Low 5 Medium 30 LOW

19 ML-M 3 L 1 1.75 4 E3 3 E4 4 4 Medium 7 High 70 MEDIUM

20 L 1 L 1 2.5 3 E2 2 E3 3 3 Low 4 Low 24 LOW

21 ML 2 ML 2 3.75 3 E3 3 E3 3 5 Medium 5 Medium 50 MEDIUM

22 L 1 H 5 10 4 E6 6 E3 3 11 Very high 4 Low 220 VERY HIGH

23 L 1 ML 2 2.5 2 E2 2 E3 3 4 Medium 4 Low 53 MEDIUM

24 M 4 ML 2 2.5 4 E3 3 E4 4 5 Medium 8 High 114 HIGH

25 H 5 M 3 3.75 2 E2 2 E4 4 5 Medium 9 Very high 150 HIGH

26 L 1 ML 2 3.75 3 E3 3 E3 3 5 Medium 4 Low 33 LOW

27 ML 2 M 3 6.75 2 E3 3 E4 4 6 High 6 Medium 90 MEDIUM

28 M 4 MH 4 6.75 2 E3 3 E3 3 7 High 7 High 123 HIGH

29 ML 2 M 3 3.75 2 E2 2 E4 4 5 Medium 6 Medium 100 HIGH

30 ML 2 H 5 6.75 4 E4 4 E3 3 9 Very high 5 Medium 450 VERY HIGH

31 ML 2 M 3 6.75 3 E4 4 E3 3 7 High 5 Medium 70 MEDIUM

32 ML 2 M 3 7.5 2 E3 3 E3 3 6 High 5 Medium 75 MEDIUM

33 ML 2 M 3 8.75 2 E4 4 E3 3 7 High 5 Medium 117 HIGH

34 ML 2 M 3 6.75 3 E4 4 E3 3 7 High 5 Medium 78 MEDIUM

35 ML 2 H 5 1.75 4 E3 3 E3 3 8 High 5 Medium 400 VERY HIGH

36 ML 2 H 5 10 2 E4 4 E3 3 9 Very high 5 Medium 100 HIGH

37 ML 2 MH 4 7.5 4 E4 4 E3 3 8 High 5 Medium 114 HIGH

38 L 1 ML 2 6.75 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

39 ML 2 H 5 1.75 4 E3 3 E4 4 8 High 6 Medium 160 VERY HIGH

40 L 1 ML 2 8.75 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

41 ML 2 ML 2 6.75 2 E3 3 E4 4 5 Medium 6 Medium 60 MEDIUM

42 L 1 ML 2 6.75 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

43 L 1 ML 2 8.75 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

44 ML 2 ML 2 1.75 2 E1 1 E2 2 3 Low 4 Low 27 LOW

45 L 1 ML 2 5 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

* This number does not corresponds with turbine numbers

Table 2 - 1
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Table 5.2 Agricultural Impact Assessment Index per soil profile position (November 2018 evaluation)
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 Column 9 Column 10 Column 11 Column 12 Column 13 Column 14 Column 15 Column 16 Column 17

Field Field Field Field Field Slope Scotney Scotney Scotney Scotney Scotney Water Water Wind Wind Total agric Total agric

profile rating rating rating rating % soil water erosion water erosion wind erosion wind erosion erosion erosion erosion erosion impact assess impact assess

number* WIND WIND no WATER WATER no from map group class class no class class no index index class index index class index index class

23 L 1 ML 2 2.5 2 E2 2 E3 3 4 Medium 4 Low 53 MEDIUM

24 M 4 ML 2 2.5 4 E3 3 E4 4 5 Medium 8 High 114 HIGH

25 H 5 M 3 3.75 2 E2 2 E4 4 5 Medium 9 Very high 150 HIGH

26 L 1 ML 2 3.75 3 E3 3 E3 3 5 Medium 4 Low 33 LOW

29 ML 2 M 3 3.75 2 E2 2 E4 4 5 Medium 6 Medium 100 HIGH

30 ML 2 H 5 6.75 4 E4 4 E3 3 9 Very high 5 Medium 450 VERY HIGH

31 ML 2 M 3 6.75 3 E4 4 E3 3 7 High 5 Medium 70 MEDIUM

32 ML 2 M 3 7.5 2 E3 3 E3 3 6 High 5 Medium 75 MEDIUM

33 ML 2 M 3 8.75 2 E4 4 E3 3 7 High 5 Medium 117 HIGH

34 ML 2 M 3 6.75 3 E4 4 E3 3 7 High 5 Medium 78 MEDIUM

35 ML 2 H 5 1.75 4 E3 3 E3 3 8 High 5 Medium 400 VERY HIGH

36 ML 2 H 5 10 2 E4 4 E3 3 9 Very high 5 Medium 100 HIGH

37 ML 2 MH 4 7.5 4 E4 4 E3 3 8 High 5 Medium 114 HIGH

38 L 1 ML 2 6.75 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

39 ML 2 H 5 1.75 4 E3 3 E4 4 8 High 6 Medium 160 VERY HIGH

40 L 1 ML 2 8.75 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

41 ML 2 ML 2 6.75 2 E3 3 E4 4 5 Medium 6 Medium 60 MEDIUM

42 L 1 ML 2 6.75 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

43 L 1 ML 2 8.75 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

44 ML 2 ML 2 1.75 2 E1 1 E2 2 3 Low 4 Low 27 LOW

45 L 1 ML 2 5 3 E4 4 E3 3 6 High 4 Low 40 MEDIUM

* This number does not corresponds with turbine numbers

Table 2 - 1
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Table 6  Comments on present turbine placings and suggested mitigation measures as seen from an agricultural perspective

Turbine Comments on present placing based on an agricultural perspective Mitigation measures recommended

number (see Annexure 1, Table 4 and 5 for methods used to derive at influence of soil, water and wind erosion) 

1 Accepted Stabilize lay-down area*

2 Accepted Stabilize lay-down area*

3 Accepted Stabilize lay-down area*

4 Water erosion index high mainly due to steep slopes Stabilize all infrastructure areas applicable*

5 Water erosion index high mainly due to steep slopes Stabilize all infrastructure areas applicable*

6 Accepted Stabilize lay-down area*

7 Water erosion index high mainly due to steep slopes Stabilize all infrastructure areas applicable*

8 Accepted Stabilize lay-down area*

9 Accepted Stabilize lay-down area*

10 Water erosion index high mainly due to steep slopes Stabilize all infrastructure areas applicable*

11 Accepted Stabilize lay-down area*

12 Water erosion index high mainly due to soil Stabilize all infrastructure areas applicable*

13 Accepted Stabilize lay-down area*

14 Water erosion index high mainly due to soil Stabilize all infrastructure areas applicable*

15 Accepted Stabilize lay-down area*

16 Accepted Stabilize lay-down area*

17 Accepted Stabilize lay-down area*

18 Water erosion index medium-high mainly due to soil and slope Stabilize all infrastructure areas applicable*

19 Accepted Stabilize lay-down area*

20 Water erosion index medium-high mainly due to soil and slope Stabilize all infrastructure areas applicable*

21 Accepted Stabilize lay-down area*

22 Accepted Stabilize lay-down area*

23 Accepted Stabilize lay-down area*

24 Accepted Stabilize lay-down area*

25 Accepted Stabilize lay-down area*

26 Accepted Stabilize lay-down area*

27 Accepted Stabilize lay-down area*

28 Water erosion index high mainly due to steep slopes Stabilize all infrastructure areas applicable*



29 Water erosion index medium-high mainly due to soil and slope Stabilize lay-down area*

30 Water erosion index high mainly due to steep slopes Stabilize all infrastructure areas applicable*

31 Accepted Stabilize lay-down area*

32 Water erosion index medium-high mainly due to steep slopes Stabilize all infrastructure areas applicable*

33 Accepted Stabilize lay-down area*

34 Water erosion index medium-high mainly due to steep slopes Stabilize all infrastructure areas applicable*

35 Accepted Stabilize lay-down area*

36 Accepted Stabilize lay-down area*

37 Accepted Stabilize lay-down area*

38 Accepted Stabilize lay-down area*

39 Accepted Stabilize lay-down area*

40 Accepted Stabilize lay-down area*

41 Accepted Stabilize lay-down area*

42 Water erosion index high mainly due to steep slopes Stabilize all infrastructure areas applicable*

43 Water erosion index medium-high mainly due to soil Stabilize all infrastructure areas applicable*

44 Accepted Stabilize lay-down area*

45 Accepted Stabilize lay-down area*

* Stabilizing lay-down areas, water run-off lanes and where contours are crossed, proper structures be developed and implemented that will ensure proper functioning of the existing contours
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ANNEXURE 2 
WATER AND WIND EROSION CLASSES DEFINED BY SCOTNEY et al (1987)  
 
E: Erosion hazard 
 
The slope percentage, leaching status, soil erodibility factor (K-value) of the soil, and 
the textural difference between the A/E- and B horizon of the soil are the main factors 
considered for the assessment of erosion hazard. 
 
Slope percentage is easily determined. If the soil is described and classified, the 
other soil criteria are generally known or can be estimated, so that the K-value needs 
only to be determined in occasional instances. 
 
The K-value is an erodibility factor defined as the rate of soil loss per unit of rainfall 
erosivity, as measured on a unit or standard experimental plot treated in a specific 
way. Long-term average soil losses from natural rainfall are divided by the long-term 
average annual erosivity to provide a soil loss per unit of rainfall erosivity value (K 
value). A good assessment of soil erodibilty (K-value) for topsoils can be obtained, 
using the nomograph proposed by Wischmeier & Smith (1978) 
 
To determine the K-value, topsoil parameters of percentage silt + very fine sand  
(0,002 – 0,1 mm), the remaining percentage of sand (0,1 – 2 mm) and percentage 
organic carbon are determined by standard laboratory practices. With these data, 
the left vertical scale of the nomograph is entered using the value of percentage silt + 
very fine sand. Proceed from this point on a horizontal line to intersect a line that 
represents the percentage sand and then proceed vertically to the line that 
represents percentage organic carbon. A first approximation of the K-value of topsoil 
is obtained from the vertical scale on the right. 
 
The general description of erosion hazard and slope classes is presented in 
Table 4.1. Soils are placed in four broad groups (Figure 4.2) with increasing 
erodibility. 
 
Wind erosion can lead to very high soil losses and the hazard is probably greater 
than normally realized. 
 
In general, wind speeds of less than 20 km h-1 are not considered to be erosive. Wind 
erosion losses are significantly affected as the mass of 0.1 – 0.5 mm diameter 
particles in the topsoil increase. The mass of soil clods > 0.84 mm in the top 2.5 cm 
of the soil profile also affects erosion losses, where increased amounts decrease 
erosion hazard. 
 
Wind erosion hazard is largely determined by texture. In Table 4.3 this relationship is 
set out as a general guideline. 
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Table 4.1 General description of erosion and slope classes for four broad 
groups of soil with increasing erodibility (See Table 4.2) 

 
Symbol Erosion 

hazard 
Terrain Erosion control Soil group 

 1 2 3 4 

Slope percentage 

E1 Low Level to 
slightly 
sloping land 

No conservation 
practice required 

0-<4 0-<2 - - 

E2 Low to 
moderate 

Slightly to 
moderate 
sloping land 

Simple 
conservation 
practices 

4-<8 2-<5 0-<3 - 

E3 Moderate Moderate 
sloping land 

Moderate 
practices 

8-<12 5-<8 3-<5 0-<4 

E4 Moderate to 
high 

Moderate to 
steep 
sloping land 

Intensive 
practices 

12-<15 8-<12 5-<10 4-<8 

E5 High 
cultivated; 
Low under 
veld or cover 
crops 

Moderate to 
steep 
sloping land 

Intensive 
practices plus 
pasture 

15-<25 12-<18 10-<12 8-<10 

E6 Very 
susceptable 
to water 
erosion 

Land with 
steep to 
very steep 
slopes 

Permanent 
pastures and 
intensive 
conservation 
practices 

25-<60 18-<45 12-<30 10-<20 

*E7 Very serious 
or existence 
of previous 
erosion 

Steep to 
excessive 
slopes 

Special 
conservation 
practices and/or 
severe limitations 
on pastures 

>60 >45 >30 >20 

E8 Very serious 
danger 

Usually 
include land 
with slopes 
>100%; 
Very 
erodible soil; 
slope >50% 

No measures or 
grazing 
limitations can 
lower erosion to 
an acceptable 
level 

>100 >70 >50  

 
Table 4.2 General description of broad soil groups 

 

Soils General group 

1 Ferrallitic* soils; K-value generally <0,15 

2 Non-ferrallitic and non-duplex** soils without an E horizon or a clay increase B***; or 
luvic B; K-value generally <0,35 

3 
Non-ferrallitic and non-duplex soils with or an E horizon and/or a clay increase B; or 
luvic B; K-value generally <0,45 

4 Duplex B horizon soils; K value generally >0,45 

 
* Ferrallitic - A term originating in Africa to describe highly weathered soils characterised by a clay fraction 

with a SiO2/A12O3 molecular ratio of less than 1.3, a friable consistency and a clay fraction consisting 
mainly of kaolinite and/or sesquioxides, with a low cation exchange capacity. Amorphous compounds as 
well as gibbsite are commonly present. Primary weatherable minerals are generally absent. The most 
important genetic process is loss of silica and basis, and relative accumulation of sesquioxides. See 
siallitic soil. 

** Duplex - Refers to soils with a relatively permeable horizon(s) on a slowly permeable subsoil horizon that 
is not a cemented hardpan. 

*** Clay increase B - This is a B horizon with the following properties: (i) if any part of the A horizon has less 
than 15 % clay, then the B1 horizon must have at least 5 % more clay; (ii) if the A horizon has more than 
15% clay, the ratio of clay in the A to the B horizon must be 1 : 1.3 or more. 
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Table 4.3 Wind erosion groupings relative to clay content in the top 2.5 cm 

soil (according to Scotney et al., 1987) 
 

Symbol Clay content Wind erosion hazard 

E1 15 - 35% Low 

E2 10 - 15% Low to moderate 

E3 6 - 10% Moderate to high 

E4 0 - 6% High 

 

 

REFERENCE 

SCOTNEY, D.M., ELLIS, F., NOTT, R.W., TAYLOR, K.P., VAN NIEKERK, B.J., VERSTER, 

E. & WOOD, P.C., 1987. A System of soil and land capability classification for agriculture in 

the SATBVC states. Report compiled by a task team appointed by MT/AGEN, Pretoria, 

March 1987. Revised January 1991 
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Figure 1 Map showing positions of soil profile sites described during 2014 and the present 

(November 2018) turbine positions 
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Annexure 4 

STRUCTURE OF SOIL CODE AND EXPLANATION OF SYMBOLS 

1 Structure of the soil code 

The code consists of two series of letter-number symbols, separated by a horizontal line, 
arranged in the following order: 

Position to horizontal line For description 
refer to section 

Above the line 

Depth of horizons and/or materials 
 Soil form 
  Soil family 
   Subsoil limitations or properties 

2.1 
2.2 
2.3 
2.4 

Below the line 

Coarse fragments in the topsoil horizon and outcrops 
 Texture of topsoil horizon and underlying E or apedal B1 
  Soil water conditions 

3.1 
3.2 
3.3 

In a Microsoft Word or Excel table the letter-number symbols can be written in a single line with 
the “above the line” letter-number symbols followed by the “below the line” letter-number 
symbols. 

In uncultivated soils the term topsoil horizon refers to the natural A horizon, while for cultivated 
soils it refers to the upper 150 - 300 mm of the soil profile affected by tillage. 

2 Classes and symbols for properties above the line 

2.1 Horizon and/or effective depths 

The depths of all the diagnostic as well as non-diagnostic horizons and/or materials 
encountered in a profile are coded with a number symbol in front of the soil form symbol. Depth 
classes and symbols used are: 

Depth class (mm) Symbol Depth class (mm) Symbol 

0 - 150 1 750 - 950 7 

150 - 250 2 950 - 1 150 8 

250 - 350 3 1 150 - 1 350 9 

350 - 450 4 1 350 - 1 550 0 

450 - 550 5 >1 550 no 
symbol 550 - 750 6 

Depth symbols for diagnostic horizons or materials specified in a particular soil form are 
arranged from shallow (topsoil transition) to deep (deepest subsoil transition) before the form 
symbol (e.g. 3 5 Es 1100, where 3 refers to the A/E transition and 5 to the E/B transition).  
Depth symbols for subsoil limitations or properties (arranged from shallow to deep) appear 
between the depth symbols for diagnostic horizon transitions and the form symbol (e.g. 3 5 3 Es 
1100; the second 3 indicates the depth of a subsoil limitation or property.) 

2.2 Soil Form 

Soil forms and abbreviations used in the soil code are explained by the Soil Classification 
Working Group (1991). For example Oa is the abbreviation for a Oakleaf form soil. 
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2.3 Soil family 

Soil families are identified by a locality name or coded by means of a four-digit symbol (Soil 
Classification Working Group, 1991). For example 1120 is the four-digit symbol for the 
Buchuberg soil family of the Oakleaf soil form. In the code the four-digit symbol is used directly 
after the soil form abbreviation symbol; e.g. Oa 1120. 

2.4 Subsoil limitations and properties 

The depth of soil utilized by plant roots is determined by a variety of soil materials and factors.  
For example, in the Estcourt soil form the maximum effective root depth is determined by the 
prismacutanic B.  In the Avalon form the depth is restricted seasonally by a fluctuating free 
water table that leads to the development of the soft plinthic B horizon. In other forms, e.g. 
Mispah, weathering rock determines the effective depth. 

In those forms where the limiting horizon is part of the defined sequence of horizons that is 
diagnostic of the soil form, the symbol for the limiting material or horizon do not have to be 
coded. It is, however, recommended that symbols for all diagnostic horizons are included in the 
code. If the limiting horizon or material is not included in the sequence of diagnostic horizons, 
the symbol for the specific horizon or material must be specified after the family number in the 
code. The depth symbol for such horizons is written between the depth symbol for diagnostic 
horizons and the soil form symbol. 

The more important materials that may affect root penetration and water infiltration to a greater 
or lesser extent are one or more of the following: 

 Hardpans; irreversibly cemented 

This is soil material cemented by one or more compounds to such an extent that it does 
not soften in water. 

hk - Calcrete (hardpan carbonate horizon) cemented by calcium and/or magnesium 
carbonate. It meets the requirements of a hardpan carbonate horizon. 

The degree of cementation is distinguished in terms of the intensity and continuity of 
cementation: 

1 - Hard: Numerous vertical fracture planes, or vesicular; moderate degree of 
cementation; more than 25% of the layer is accessible and penetrable to roots; 
sufficient fracture planes for free drainage through the pan under normal 
conditions. 

2 - Very hard: Platy and/or massive with occasional vertical fracture planes; 
moderate to high degree of cementation; predominantly impenetrable to roots; 
locally (<25% over a horizontal section) soft enough for root penetration; 
sporadic accumulation of free water on the pan. 

3 - Extremely hard: Massive and/or continuously platy with no fracture planes in 
which root development can occur; under normal conditions impermeable to 
water; regular accumulation of free water on the pan. 

Example: A hardpan cemented primarily by calcium carbonate with vertical cracks 
approximately 10 mm to 15 mm apart is coded by the symbol hk2. 

 Moderate to strongly structured, unconsolidated material without signs of 
wetness 

vp - Blocky clay: a non-gleyed soil material with a non-uniform non-red colour and a 
moderate or stronger structure when moist. It largely meets the requirements of 
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a pedocutanic B horizon 

vr - Blocky clay: a non-gleyed soil material with a uniform red colour and a 
moderate or stronger structure when moist. It largely meets the requirements of 
a red structured B horizon 

 Weaker than moderately structured, unconsolidated material without signs of 
wetness 

nc - Calcareous unconsolidated material with signs of soil development, e.g. 
aggregation, clay illuviation and/or disappearance of original stratification. It 
largely meets the requirements of a neocarbonate B horizon. Red as well as 
non-red variants occur. 

ne - Non-calcareous unconsolidated material with signs of soil formation, e.g. 
aggregation, clay illuviation and/or disappearance of original stratification. It 
largely meets the requirements of a neocutanic B horizon. Its colour must not 
qualify for diagnostic red or yellow-brown apedal, although red and yellow-
brown variants occur. 

re - Red, non-calcareous soil material with a structure weaker than moderate 
blocky or prismatic. It largely meets the requirements of a red apedal B horizon. 

Note: The colour of certain of these horizons/materials (e.g. nc and ne) might be 
important for land use interpretation and soil suitability evaluation. In such 
cases the dominant colour should be coded by using the following colour 
abbreviation symbols: re = red 

For example the combined symbol ne/re (horizon/material symbol linked to the colour 
symbol with forward slash) refers to a red neocutanic horizon/material. 

 Unconsolidated material with signs of wetness; predominantly gleyed 

gc - Gleyed clay, usually with a firm or firmer consistency; it is firmer than the 
overlying horizon. If the structure is prismatic or columnar, it is usually weakly 
developed; moderate to strong blocks are permitted. It largely meets the 
requirements of a G horizon. 

gs - Gleyed, coarse textured material, usually friable, non-sticky and non-plastic. It 
largely meets the requirements of a sandy E horizon. 

 Diagnostic and non-diagnostic material with signs of weathering residual rock 

Material in various stages of weathering and alteration that ranges from hard rock to 
completely homogenized soil that has cutanic character expressed as tongues or 
prominent colour variegation resulting from residual soil formation and illuviation occurs 
in many soils. It may occur in soils as diagnostic (e.g. lithocutanic B horizon, saprolite, 
hard rock) or non-diagnostic horizons or materials. Such materials should always be 
coded when it occur as a non-diagnostic horizon of material in a soil. At times it may be 
essential to code it as a diagnostic horizon or material. 

Depending on the degree of weathering two kinds of weathering rock are recognized, 
viz: 

Saprolite (or lithocutanic B) is a horizon of weathering rock with general organization 
in respect of colour, structure or consistence that is clearly related to the 
underlying parent rock. With depth it grades into relatively unweathered rock 
and eventually fresh rock. It does not qualify as a diagnostic soft or hardpan 
carbonate horizon, dorbank or hard rock. 
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Hard rock is, in contrast with saprolite, a continuous hard layer of rock, that even in the 
wet state, cannot be cut with a spade. The most important examples are 
igneous, metamorphic and indurated sedimentary rock and silcrete. It is a 
material that does not qualify as a hard plinthic B horizon, as a hardpan 
carbonate horizon or as a dorbank. 

The following variants are recognized in terms of degree of weathering and wetness: 

lo - It conforms to the requirements of saprolite (or lithocutanic B horizon). Less 
than 70 % of the volume of such a horizon or material consists of rock, fresh or 
partially weathered, with at least a hard consistence in the dry, moist and wet 
state. No signs of wetness are present. 

lw - Material as defined for lo, except that it contains signs of wetness. 

so - It conforms to the requirements of saprolite (or lithocutanic B horizon). More 
than 70 % of the volume of such a horizon or material consists of rock, fresh or 
partially weathered, with at least a hard consistence in the dry, moist and wet 
state. No signs of wetness is present. 

sw - Material as defined for so, except that it contains signs of wetness. 

Ro - It conforms to the requirements of hard rock. No signs of wetness are present. 

Rw - Material as defined for Ro, except that it contains signs of wetness. 

The relationship between parent rock and soil properties such as texture, colour and 
other soil properties is very important. Soil scientists in the wine industry, however, 
believe that the influence of the lithology of the parent rock (material) on the chemical 
composition of the soil and the effect that this may have on grape quality, the 
fermentation process and finally wine quality, should also be taken in consideration. For 
instance, soils in the Western Cape developed from granite have high potassium levels. 
The resultant high potassium in the grapes may have a negative effect on fermentation. 

 Predominantly gravelly, stony, or bouldery diagnostic and non-diagnostic 
horizons or materials 

Coarse fragments (> 2 mm) can occur in varying quantities either in a part of or 
throughout a horizon or layer. Such coarse material can seriously affect root 
development, water infiltration and water holding capacity and must be indicated in the 
soil code in terms of size and quantity (volume percentage). 

The predominant size classes and symbols for coarse fragments used in the code are 
as follows: 

Class name Size Symbol 

Fine gravel 2 - 25 mm f 

Coarse gravel 25 – 75 mm g 

Stones 75 - 250 mm k 

The volume percent of coarse fragment classes is qualified by the following numerals: 

Volume % Symbol Volume % Symbol 

0-10 1 30-40 4 

10-20 2 40-50 5 

20-30 3 50-60 6 
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If more than one size class and/or type of coarse material occur in a horizon, it must be 
indicated in the code (e.g. 3f + 2g). If the coarse fragments are poorly sorted and range 
in size from fine gravel to stones, a forward slash is used to separate the size class limit 
symbols (e.g. 4f/g). 

 Additional properties in diagnostic and non-diagnostic horizons or materials 

In some diagnostic as well as non-diagnostic horizons or materials, properties occur 
that are important for soil use, but that cannot be inferred from the definition of such 
horizons or materials. The following additional properties are recognized in the Western 
Cape Province. 

ca - The presence of free lime that does not qualify as a neocutanic B, soft 
carbonate or hardpan carbonate horizon. 

le - Lamellae are wavy, horizontally orientated layers, in vertical section often 
branched, which, relative to the surrounding soil, are enriched in one or more of 
aluminosilicate clays, sesquioxides and organic matter. They are not the 
boundaries between depositional layers. 

3 Classes and symbols for properties below the line 

3.1 Coarse fragments in topsoil horizon 

The presence of coarse fragments (>2 mm) in the topsoil horizon has an important effect on 
several physical (e.g. water holding capacity) and chemical (e.g. exchangeable cation content) 
properties, as well as on tillage and landuse. 

The size and quantity of coarse fragments in the topsoil horizon (or plough layer) are indicated 
with the same symbols as those used to describe such materials as Subsoil limitations or 
properties. 

3.2 Texture of topsoil and directly underlying E or apedal B1 horizon 

The texture is coded in terms of the: 

 sand grade for soils with less than 20% clay and 

 clay content (percentage). 

Classes and abbreviations for sand grade clay content are the following: 

Sand grade Symbol 

coarse co 

medium me 

fine fi 

 

Clay content Symbol 

0 -  5 1 

5 – 10 2 

10 – 15 3 

15 – 20 4 

20 – 35 5 

Examples: 

 A topsoil developed from parent material with 13 % clay and coarse sand grade 
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is coded by the symbol co 3. 

 In cases where the clay content is on or near the boundary between two 
classes, e.g. 11 % or 23 %, it should be coded as co 2/3 and co 4/5 
respectively. 

3.3 Soil water conditions 

A wetness classification was developed based on the number of days and depth of saturation 
with water. Profile morphology is used to determine the depth of water saturation and the 
maximum height of signs of hydromorphy is used as depth limit. Climate, locality, aspect, 
vegetation and water conditions during the survey as well as profile morphology are used to 
evaluate the duration of water saturation. The expected number of days of saturation during the 
rainy season in "wet" years is used to determine duration. It is essential for free water to occur 
in the profile continuously for at least seven (7) days. However, the total number of days with 
free water need not be continuous. 

Diagram for the determination of wetness classes 

 Depth range of upper boundary Wetness symbol 
 of free water surface (mm) 

 0 - 300 6 7 8 9 

 300- 700 3 6 7 8 

 700 – 1 200 2 3 4 5 

 > 1 500 1 

 0 30 90 180 365 
 Cumulative number of days with free water 

Note: The numeral 1 is not used in the code. 

Example: A soil with a wetness class symbol of 6 implies that the upper boundary of the 
free water surface can either be 0 – 300 mm with a maximum cumulative number of 
30 days with free water, or a free surface depth of 300 – 700 mm with a cumulative 
duration of 30 – 90 days with free water. 

4 Examples of a fully coded description 

Although the sequential position of the symbols for certain components used in the soil code is 
fixed, the sequence of non-diagnostic subsoil limitations and their respective depth symbols can 
be coded in more than one way. The detail that soil surveyors want to include in the code may 
also differ. For this reason a few examples will discussed as guidelines for individuals that is not 
familiar with the code. 

Example 1: 

Dystrophic, luvic Hutton form soil with an A/B transition at 300 mm, extremely hard 
ferricrete (hard plinthite) at 850 mm and stoneline at 500 mm. The topsoil contains 
15 % coarse gravel and 35 % stones, 15 – 20 % clay, and has a coarse sand grade. 
The clay content of the B is constant with depth. The code for this soil may be written in 
one of the following ways 

Field code 1 3 7 5 Hu1200 re hp2 sl 
 2g+4k co4 

Field code 2 3 5 7 Hu1200 sl hp2 
 2g+4k co4 

Word/Excel format 1 3 7 5 Hu1200 re hp2 sl 
 followed in same line by a double forward slash and then 
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 2g+4k co4 

Word/Excel format 2 3 7 5 Hu1200 hp2 sl 
 followed in same line by a double forward slash and then 
 2g+4k co4 

Example 2: 

Estcourt form soil with a “grey” and non-black cutans in the B. The A/B transition is at 
200 mm, E/B at 500 mm, soft saprolite with weakly developed signs of wetness at 
750 mm and hard rock with strong signs of wetness at 1 000 mm. The topsoil contains 
15 % fine and 25 % coarse gravel, 10 – 15 % clay, has a fine to medium sand grade 
and forms a crust on drying. The E horizon contains 35 % coarse gravel and 35 % 
stones and sets very hard when dry. The upper boundary of free water is 200 mm and 
the cumulative number of days with free water is between 90 and 180. The code for this 
soil may be written in one of the following ways 

Field code 1 2 5 6/7 8 2 2 Es1100 pr lo/lw Rw yp 2f+3g 
 4g+4k fi/me 3 7 cr 

Field code 2 2 5 6/7 8 Es1100 gl+yp+2f+3g pr lo/lw Rw 
 4g+4k fi/me 3 7 cr 

Word/Excel format 1 2 5 6/7 8 2 2 Es1100 pr lo/lw Rw yp 2f+3g 
 followed in same line by a double forward slash and then  
 4g+4k fi/me 3 7 cr 

Word/Excel format 2 2 5 6/7 8 Es1100 gl+yp+2f+3g pr lo/lw Rw 
 followed in same line by a double forward slash and then 
 4g+4k fi/me 3 7 cr 

Note: In both examples Field code 1 and Word/Excel format 1 is the preferred way of coding. 

It is recommended that when the code is captured in a Word or Excel format table, the separate 
items of the code should each constitute a separate column. The following can be used as an 
example of a Word format table: 

Profile 
number  

Depth 
codes  

Soil form 
and 

family  

Subsoil limitations/properties Topsoil Wetness 
class  

Changed 
proper- 
ties or 

condition 

Upper 
subsoil  

Middle 
subsoil  

Lower 
subsoil  

Coarse 
frag- 

ments 

Coarse 
frag- 

ments 

Sand 
grade 

Clay 
class 

1 2 4 6 2 Tu 2110 ne/ye gs+4g vp 3f+2g 2f co 3 3 md 7 

2 3 6 8 3 Es 1100 pr Sw  6f 4f fi 2/3 6 dr 

The subsoil limitations/properties are sequentially linked to the depth codes from right to left. For 
example: 

Profile 1 

Depth codes 2 4 6 2 
     
Subsoil limitations/properties ne/ye gs+4g vp 3f + 2g 
Upper and lower depth of subsoil 
limitation/property 

20 - 40 cm 40 - 60 cm 60 cm and 
deeper 

20 – 40 cm 
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Profile 2 

Depth codes 3 6 8 3 
     
Subsoil limitations/properties  Pr sw 6f 
Upper and lower depth of subsoil 
limitation/property 

30 - 60 cm 60 - 85 cm 85 cm and 
deeper 

30 – 60 cm 

The first 3 in the depth code refer to the boundary between the orthic A and the E 
horizon. 



 

ANNEXURE 5 

TERMS OF REFERENCE FOR THE VREDENBURG WIND FARM RECEIVED FROM SAVANNAH 

ENVIRONMENTAL  

 

Requirements for Specialist Studies as per Appendix 6 of the EIA Regulations, as amended April 20171 

 

A specialist report prepared in terms of the Regulations must contain- 

 

(a) details of- 

(i)  the specialist who prepared the report; and 

(ii)  the expertise of that specialist to compile a specialist report including a curriculum vitae; 

(b) a declaration that the specialist is independent in a form as may be specified by the 

 competent authority; 

(c)  n indication of the scope of, and the purpose for which, the report was prepared; 

(cA)an indication of the quality and age of base data used for the specialist report 

(cB)a description of existing impacts on the site, cumulative impacts of the proposed 

development and levels of acceptable change; 

(d) the duration date and season of the site investigation and the relevance of the season to the 

 outcome of the assessment; 

(e) a description of the methodology adopted in preparing the report or carrying out the 

 specialised process inclusive of equipment and modeling used;  

(f) details of an assessment of the specific identified sensitivity of the site related to the proposed 

 activity or activities and its associated structures and infrastructure, inclusive of a site plan 

 identifying site alternatives; 

(g) an identification of any areas to be avoided, including buffers; 

(h) a map superimposing the activity including the associated structures and infrastructure on 

 the environmental sensitivities of the site including areas to be avoided, including buffers; 

(i) a description of any assumptions made and any uncertainties or gaps in knowledge; 

(j) a description of the findings and potential implications of such findings on the impact of the 

 proposed activity or activities; 

(k) any mitigation measures for inclusion in the EMPr; 

(I) any conditions for inclusion in the environmental authorisation; 

(m) any monitoring requirements for inclusion in the EMPr or environmental authorisation; 

(n) a reasoned opinion- 

(i)  whether the proposed activity, activities or portions thereof should be authorised; and 

(considering impacts and expected cumulative impacts). 

(iA)  regarding the acceptability of the proposed activity or activities, and 

(ii)  if the opinion is that the proposed activity, activities or portions thereof should be 

authorised, any avoidance, management and mitigation measures that should be included 

in the EMPr, and where applicable, the closure plan; 

(o) a description of any consultation process that was undertaken during the course of preparing 

 the specialist report; 

                                                      
1 Not all requirements have to be complied with for the Scoping Report, however the EIA Report should fully comply with the 

requirements 



 

(p) a summary and copies of any comments received during any consultation process and 

 where applicable all responses thereto; and 

(q) any other information requested by the competent authority. 

 

 

Scoping Report Requirements 

 

The purpose of the Scoping Report is to identify and evaluate the main issues and potential impacts of the 

proposed project at a desktop level based on existing information.  The scoping report must be updated 

in terms of the EIA Regulations of 2014, as amended on 07 April 2017 and as per Savannah Environmental’s 

requirements and should: 

 

» Identify potential sensitive environments and receptors that may be impacted on by the proposed 

facility and the types of impacts (i.e. direct, indirect and cumulative2) that are most likely to occur.   

» Provide an evaluation of the expected significance of identified impacts (including nature, extent, 

significance, consequence, duration and probability of the impacts including the degree to which 

these impacts can be reversed; may cause irreplaceable loss of resources; and can be avoided, 

managed or mitigated) 

» Identify sensitive and ‘No-Go’ areas, where applicable. 

» Summarise the potential impacts that will be considered further in the EIA Phase through specialist 

assessments.   

 

The scoping report must include: 

 

» a description of the environment that may be affected by the activity and the manner in which the 

environment may be affected by the proposed project 

» a description and evaluation of environmental issues and potential impacts (including direct, indirect, 

cumulative impacts and residual risks) that have been identified 

» Direct, indirect, cumulative impacts and residual risks of the identified issues must be evaluated within 

the Scoping Report in terms of the following criteria: 

 the nature, which shall include a description of what causes the effect, what will be affected 

and how it will be affected, for each impact anticipated; 

 the extent, wherein it will be indicated whether the impact will be local (limited to the immediate 

area or site of development), regional, national or international.  See Table on the next page. 

» a statement regarding the potential significance of the identified issues based on the evaluation of 

the issues/impacts 

» a comparative evaluation of the identified feasible alternatives, and nomination of a preferred 

alternative for consideration in the EIA phase 

» Identification of potentially significant impacts to be assessed within the EIA phase and details of the 

methodology to be adopted in assessing these impacts.  This should be detailed enough to include 

within the Plan of Study for EIA and must include a description of the proposed method of assessing 

the potential environmental impacts associated with the project.  This must also include any gaps in 

                                                      
2 The cumulative impacts are expected to be associated with the scale of the project and any existing impacts affecting 

the study area.  Cumulative effects can only be assessed once the detailed layouts are known.  They will then be 

considered in the detailed specialist studies to be undertaken in the EIA Phase.   



 

knowledge at this point of the study and further recommendations for the EIA Phase.  Consideration 

of areas that would constitute “acceptable and defendable loss” should be included in this 

discussion. 

 

Scoping of impacts must be summarised in the following table format.  The rating values as per the above 

criteria must also be included.  Complete a table and associated ratings for each impact identified during 

the scoping study. 

 

Example of Impact table summarising the evaluation of Potential Impacts Associated with the Construction 

of the Facility at the Scoping phase  

Impact 

Description of the expected impacts.  Areas anticipated to be affected. 

 

Desktop Sensitivity Analysis of the Site: 

Sensitivity analysis in terms of the impacts expected.  Discuss areas of high concern.   

 

 

Issue Nature of Impact Extent of Impact No-Go Areas 

i.e.  

Disturbance 

to and loss of 

indigenous 

natural 

vegetation 

Discussion of the 

consequences of the 

construction of the facility to 

the issue/impact considered 

in column 1. 

i.e. 

Local/Regional/ 

National 

No-Go areas 

would include 

the larger 

drainage lines, 

and Duneveld. 

Description of expected significance of impact 

Describe expected significance, consequence, duration and probability of the impacts as 

well as degree to which these impacts— 

(aa) can be reversed; 

(bb) may cause irreplaceable loss of resources; and 

(cc)  can be avoided, managed or mitigated 

 

Gaps in knowledge & recommendations for further study 

 

 

 

EIA Report Requirements 

 

The purpose of the EIA Report is to elaborate on the issues and potential impacts identified during the 

scoping phase of the proposed projects.  This is achieved by site visits and research in the site-specific study 

area as well as a comprehensive assessment of the impacts identified during the scoping phase.  The EIA 

report should be updated in terms of the EIA Regulations of 2014, as amended on 07 April 2017 and 

Savannah Environmental’s requirements.   

 

The EIA report must consider the latest layout provided and should include: 

 



 

» a description of the environment that may be affected by the activity and the manner in which the 

environment may be affected by the proposed project 

» a description and evaluation of environmental issues and potential impacts (including direct, indirect, 

cumulative impacts and residual risks) that have been identified 

» Direct, indirect, cumulative impacts and residual risks of the identified issues must be evaluated within 

the EIA Report in terms of the following criteria: 

 the nature, which shall include a description of what causes the effect, what will be affected 

and how it will be affected; 

» a statement regarding the potential significance of the identified issues based on the evaluation of 

the issues/impacts 

» a comparative evaluation of the identified feasible alternatives, and nomination of a preferred 

alternative 

» Any aspects which are conditional to the findings of the assessment which are to be included as 

conditions of the Environmental Authorisation 

» This must also include any gaps in knowledge at this point of the study.  Consideration of areas that 

would constitute “acceptable and defendable loss” should be included in this discussion. 

» A reasoned opinion as to whether the proposed project should be authorised. 

» Summary of the positive and negative impacts and risks of the proposed project and identified 

alternatives. 

» Mitigation measures and management recommendations to be included in the Environmental 

Management Programme to be submitted with the FEIR  

 

Assessment of Impacts 

Direct, indirect and cumulative impacts of the issues identified through the scoping study, as well as all 

other issues identified in the EIA phase must be assessed in terms of the following criteria: 

 

» The nature, which shall include a description of what causes the effect, what will be affected and how 

it will be affected. 

» The extent, wherein it will be indicated whether the impact will be local (limited to the immediate area 

or site of development) or regional, and a value between 1 and 5 will be assigned as appropriate 

(with 1 being low and 5 being high):  

» The duration, wherein it will be indicated whether: 

 the lifetime of the impact will be of a very short duration (0–1 years) – assigned a score of 1; 

 the lifetime of the impact will be of a short duration (2-5 years) - assigned a score of 2; 

 medium-term (5–15 years) – assigned a score of 3; 

 long term (> 15 years) - assigned a score of 4; or 

 permanent - assigned a score of 5; 

» The magnitude, quantified on a scale from 0-10, where a score is assigned: 

 0 is small and will have no effect on the environment 

 2 is minor and will not result in an impact on processes 

 4 is low and will cause a slight impact on processes 

 6 is moderate and will result in processes continuing but in a modified way 

 8 is high (processes are altered to the extent that they temporarily cease) 

 10 is very high and results in complete destruction of patterns and permanent cessation of 

processes 



 

» The probability of occurrence, which shall describe the likelihood of the impact actually occurring.  

Probability will be estimated on a scale of 1–5, where 1 is very improbable (probably will not happen), 

2 is improbable (some possibility, but low likelihood), 3 is probable (distinct possibility), 4 is highly 

probable (most likely) and 5 is definite (impact will occur regardless of any prevention measures). 

» the significance, which shall be determined through a synthesis of the characteristics described 

above and can be assessed as low, medium or high; and 

» the status, which will be described as either positive, negative or neutral. 

» the degree to which the impact can be reversed. 

» the degree to which the impact may cause irreplaceable loss of resources. 

» the degree to which the impact can be mitigated. 

 

The significance is calculated by combining the criteria in the following formula: 

S=(E+D+M)P 

S = Significance weighting 

E = Extent 

D = Duration 

M = Magnitude  

P = Probability  

 

The significance weightings for each potential impact are as follows: 

 

» < 30 points: Low (i.e. where this impact would not have a direct influence on the decision to develop 

in the area), 

» 30-60 points: Medium (i.e. where the impact could influence the decision to develop in the area unless 

it is effectively mitigated), 

» > 60 points: High (i.e. where the impact must have an influence on the decision process to develop in 

the area). 

 

Assessment of impacts must be summarised in the following table format.  The rating values as per the 

above criteria must also be included.  Complete a table and associated ratings for each impact identified 

during the assessment. 

 

Example of Impact table summarising the significance of impacts (with and without mitigation) 

Nature:   

[Outline and describe fully the impact anticipated as per the assessment undertaken]  

 

 Without mitigation With mitigation 

Extent High (3) Low (1) 

Duration Medium-term (3) Medium-term (3) 

Magnitude Moderate (6) Low (4) 

Probability Probable (3) Probable (3) 

Significance Medium (36) Low (24) 

Status (positive or negative) Negative Negative 

Reversibility Low Low 



 

Irreplaceable loss of 

resources? 

Yes  Yes 

Can impacts be mitigated? Yes Yes 

Mitigation:  

“Mitigation“, means to anticipate and prevent negative impacts and risks, then to minimise 

them, rehabilitate or repair impacts to the extent feasible. 

Provide a description of how these mitigation measures will be undertaken keeping the 

above definition in mind. 

Cumulative impacts:  

“Cumulative Impact”, in relation to an activity, means the past, current and reasonably 

foreseeable future impact of an activity, considered together with the impact of activities 

associated with that activity, that in itself may not be significant, but may become 

significant when added to existing and reasonably foreseeable impacts eventuating from 

similar or diverse activities3.  

 

Residual Risks:  

“Residual Risk”, means the risk that will remain after all the recommended measures have 

been undertaken to mitigate the impact associated with the activity (Green Leaves III, 

2014). 

 

 

Assessment of Cumulative Impacts 

 

As per DEA’s requirements, specialists are required to assess the cumulative impacts. In this regard, please 

refer to the methodology below that will need to be used for the assessment of Cumulative Impacts. 

 

 “Cumulative Impact”, in relation to an activity, means the past, current and reasonably foreseeable future 

impact of an activity, considered together with the impact of activities associated with that activity, that 

in itself may not be significant, but may become significant when added to existing and reasonably 

foreseeable impacts eventuating from similar or diverse activities4.  

 

The role of the cumulative assessment is to test if such impacts are relevant to the proposed project in the 

proposed location (i.e. whether the addition of the proposed project in the area will increase the impact).  

This section should address whether the construction of the proposed development will result in: 

» Unacceptable risk  

» Unacceptable loss  

» Complete or whole-scale changes to the environment or sense of place 

» Unacceptable increase in impact 

 

The specialist is required to conclude if the proposed development will result in any unacceptable loss or 

impact considering all the projects proposed in the area. 

 

                                                      
3 Unless otherwise stated, all definitions are from the 2014 EIA Regulations, GNR 326. 
4 Unless otherwise stated, all definitions are from the 2014 EIA Regulations, as amended, GNR 326 



 

 

 

 

 

Example of a cumulative impact table: 

Nature: Complete or whole-scale changes to the environment or sense of place (example) 

Nature:   

[Outline and describe fully the impact anticipated as per the assessment undertaken]  

 

 Overall impact of the 

proposed project 

considered in isolation 

Cumulative impact of the 

project and other projects 

in the area 

Extent Low (1) Low (1) 

Duration Medium-term (3) Long-term (4) 

Magnitude Minor (2) Low (4) 

Probability Improbable (2) Probable (3) 

Significance Low (12) Low (27) 

Status (positive or negative) Negative Negative 

Reversibility High  Low 

Irreplaceable loss of 

resources? 

Yes  Yes 

Can impacts be mitigated? Yes Yes 

Confidence in findings: High. 

Mitigation:  

“Mitigation“, means to anticipate and prevent negative impacts and risks, then to 

minimise them, rehabilitate or repair impacts to the extent feasible. 

Provide a description of how these mitigation measures will be undertaken keeping the 

above definition in mind. 

Residual Risks:  

 
 

 

Environmental Management Plan Table format 

 

Measures for inclusion in the draft Environmental Management Programme must be laid out as 

detailed below: 

 

OBJECTIVE: Description of the objective, which is necessary in order to meet the overall goals; these 

take into account the findings of the environmental impact assessment specialist studies 

 

 

Project component/s List of project components affecting the objective 

Potential Impact Brief description of potential environmental impact if objective is not met 

Activity/risk source Description of activities which could impact on achieving objective 



 

Mitigation: 

Target/Objective 

Description of the target; include quantitative measures and/or dates of 

completion 

 

Mitigation: Action/control Responsibility Timeframe 

List specific action(s) required to meet the 

mitigation target/objective described 

above 

Who is responsible 

for the measures 

Time periods for implementation 

of measures 

 

Performance 

Indicator 

Description of key indicator(s) that track progress/indicate the effectiveness 

of the management plan. 

Monitoring Mechanisms for monitoring compliance; the key monitoring actions required 

to check whether the objectives are being achieved, taking into 

consideration responsibility, frequency, methods and reporting 

 

 


