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EXECUTIVE SUMMARY

The focus of the report is to identify the implications for agricultural production in the

Vredenburg region of the Western Cape Province for the envisaged Boulders Wind Farm (up

to 45 wind turbines) to be constructed by Vredenburg Wind Farm (Pty) Ltd. The total area to

be under consideration is approximately 5084 ha. All sites (i.e. affected properties) are

currently used for agricultural purposes, including small-grain, cattle and sheep farming.

Agricultural resources are scarce in South Africa and policy measures are therefore in place

for the conservation thereof. It is therefore necessary to investigate the expected impact of

the envisaged project on the agricultural resources within the site proposed for the wind farm.

The investigation therefore focused on the potential of the natural resource base as far as

production possibilities are concerned as well as on the economics of current and potential

agricultural production practices.

From the soil analyses (refer to Table 3) it is clear that the soils of the area have an average

suitability that can be described as low to medium or conditionally recommended for crop

farming. The different land parcels that comprise the envisaged wind farm site at Vredenburg

are in a sub-region of the winter rainfall region that is characterised by a relatively low winter

rainfall. This factor, rather than the soil suitability rating of low to medium in general (refer to

Section 2.1) limits continuous profitable crop production. The absence of lasting irrigation

water sources totally limits the production of perennial crops. The wind farm site is situated in

the winter-grain production region, but the grain-production potential thereof will be risky due

to:

 relatively low suitability soils and therefore lower output;

 relatively lower winter-rain volumes;

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

lower production potential.

The major portion of the farmland can therefore be classified as low to medium potential land

for the production of small-grain, with a relatively low grazing capacity due to:

 a low variety of natural grazing species;

 relatively lower winter rainfall volumes and a long, dry summer season.

Farming activities are practiced on a continuous basis on the different areas of the envisaged

site proposed for the wind-farm. It can therefore be deduced that the farming activities that

are practiced are profitable for the farmers.

The expected impact of the proposed wind farm on potential farming activities at the proposed

site can be discussed in terms of, inter alia, the nature, magnitude, duration, extent and

consequences thereof, as follows;

 It can be seen as a permanent substitution of a very small portion of the agricultural

land (approximately only 1%) for the installations (mainly turbines, service panels and

roads) for the development of renewable energy.

 The magnitude of the impact of the renewable 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 at the farm level).
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 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, say, 20 years the land will become ‘’free’’ again for

agricultural production purposes.

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:

 Profitability levels of the current farming activities;

 Loss of farming income due to the impact of the project;

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

with the wind farm developer.

The permanently affected areas for up to 45 turbines should not exceed 55ha. Given that the

total area of all the affected properties is approximately 5084 ha means that the affected areas

cover approximately 1% of the total farming area that is earmarked for the envisaged wind

farm. The implication of this extremely low percentage is that the negative effect on total

agricultural production will be virtually zero, with no impact on food security. It should,

however, contribute by a larger magnitude to the national energy network which is considered

to be positive.

From an agricultural point of view the active streambeds and areas with slopes above 25% is

seen as Sensitive areas and therefore rated as Sensitive (i.e. Not Developable, Not

preferred, No-Go Areas) for a project such as this one. Such areas (about 655 ha in total)

were given a red colour on the Opportunities and Constraints map. The remainder of the areas

(4449 ha) were given a rating of Acceptable or Developable and given a light green colour

on Map 2 (Appendix 1, Figure 2).

The terms of reference for the EIA phase of project investigation, as far as the agricultural

economic impact is concerned, will have to cover, inter alia, the following aspects:

 Investigation of the profitability levels of current and potential farming activities. This

analyses will be based on the soil suitability study.

 Estimation of the loss in farming income during the construction phase of the project

and thereafter.

 Estimation of the possible gain in income for the farmers due to a profit-sharing/rent-

income agreement with the wind-farm developer.

 Appropriate mitigation measures as far as the disturbance of agricultural practices is

concerned, inter alia determining of a sensible placing strategy for the turbines.

 Impact significance rating (local level): agricultural production potential and land use.
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1 INTRODUCTION

Vredenburg Wind Farm (Pty) Ltd proposes to construct the Boulders Wind Farm that is planned

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

located on the following land parcels of farms in the Vredenburg region of the Western Cape

Province:

Boebezaks Kraal 2/40

Boebezaks Kraal 3/40

Boebezaks Kraal 5/40

Frans Vlei 2/46

Schuitjes Klip 3/22

Davids Fontyn 9/18

Schuitjes Klip 1/22

Het Schuytje 1/21

Davids Fontyn 7/18

Uitkomst RE/6/23

The total area of the affected properties is approximately 5084 ha. All of the land parcels are

currently used for agricultural purposes, including small-grain, cattle and sheep farming.

Agricultural resources are scarce in South Africa and policy measures are therefore in place

for the conservation thereof. It is therefore necessary to investigate the expected impact of

the envisaged project on the agricultural resources of the proposed development sites for the

wind energy project.

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

envisaged Boulders Wind Farm on agricultural activities on the different sites that are

earmarked for the development. The investigation therefore focused on the potential of the

natural resource base as far as production possibilities are concerned as well as on the

economics of current and potential agricultural production practices.

The Terms of Reference was to provide agricultural economic input into the feasibility study

for the proposed development. It includes the following:

• Provide a description of site characteristics (soil and climate i.e. agricultural natural

resources) that will form the basis to evaluate the agricultural potential of the area. The

agricultural natural resource data will serve as a base for the agricultural economic

perspective of the area.

• Provide a description of site characteristics from an agricultural economic point of view.

• Provide a brief description of any issues/impacts foreseen.

• Draw up suggested Terms of Reference for further work to assess/address the

identified issues in an EIA, should the project go ahead.

The agricultural economic perspective (refer to Sections 3 to 6) is based, inter alia, on the

suitability analyses as far as the natural resource base of the proposed site is concerned (refer

to Section 2).
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This report is based on the findings of a desk-top study (i.e. mainly existing information and

expert opinion forms the base of it).

Appropriate information was further gathered during site visits on 19 February and 2 July 2011

and also on 19 January 2013 and during December 2014.

The authors have considerable experience in this field of investigation and also in their specific

agricultutal disciplines (refer to their available CV’s).

2 ANALYSES OF AGRICULTURAL NATURAL RESOURCES

2.1 Soil, terrain and climate evaluation

Evaluation for the three natural resources was done without the gathering of new on-site

information (i.e. desktop type of study), only using existing data that is available to date. Minor

adjustments were made to the data in some areas after a brief field visit on 19 February 2011.

Based on the contour map of the ten properties the terrain can be described as generally

undulating.

Basically, the entire 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 grains of the soils are

coarse. This is very obvious in the sandy colluviated topsoil layer especially on lower slope

soils.

The occurrence of red/yellow apedal soils with relict hard plinthite, which usually occurs on

pre-weathered granite, is evident on the highest crest and near mid-slope remnants of an older

(probably Tertiary) land surface.

Shallow 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 almost all areas 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 a hardpan carbonate horizon has developed. In

eroded sections, these hardpans are exposed at the surface. Due to the scale factor, the

occurrence of the “heuweltjie” soils is not reflected on the reconnaissance type maps on which

the evaluation for this study was based upon.

The nearest weather stations to the site are located at Langebaanweg and Vredenburg. In

Table 1 the climate statistics for these stations are listed.
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Table 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 Diemersdal, Durbanville Koeberg (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.

Information of the land type survey (a survey of country wide soil, climate and terrain forms,

also on 1:250 000 scale) of South Africa was used as a main source for the overall evaluation

of the total area. Soil related work that has been undertaken previously on parts of the area

was used where possible, mainly to confirm some of the findings of the land type survey.

Soil suitability and land evaluation:

The most common limitations for crop production of the soils in the site are the following:

 weathering rock;

 hard plinthic horizons;

 texturally stratified alluvium;

 dense subsoil clay layers;

 wetness; and

 low clay content in top- and upper subsoils.

Interpretation of soil data

Information about soil, terrain and climate is essential to determine the potential for growing

agricultural crops. Their suitability, as well as possible availability of irrigation water will

determine whether the site can be used for the growing of adapted crops of the area. A closer

look at the abovementioned natural resource data is therefore important for the project as the

planned structures might limit the areas where crops can be grown.

Interpretation for the suitability for the commercial production of annual and perennial crops

was undertaken as described below.

Annual crops included pastures and winter small grain, while supplementary irrigated wine

grapes (a potential crop that can be grown if irrigation water would become available) were

used as perennial crop. Depending on rootstock, wine grapes could be classed as moderately

sensitive to wetness. The suitability rating ranges from 1 to 10, with 1 the lowest and 10 equals

to the highest or best suitability. For both annual and perennial crops, the suitability rating

refers to vigour and potentialproduction potential without considering product quality especially
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in the case of wine grapes. Although fairly subjective, suitability ratings by experienced soil

scientists (in this case an average of three 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 given in Table

2.

Table 2: Interpretation of suitability ratings

Rating1

General suitability

2 Very low
Not recommended

2 - 3 Low

3 - 4 Low-medium Marginally recommended

4 - 5 Medium Conditionally recommended

5 - 6 Medium-high Recommended

6 High Highly recommended

1 The Soil Suitability Index used for the Soil Suitability Map of South Africa (see Table 3 below) the values
are out of 100 (%) instead of 10, e.g., a 3 becomes 30)

Interpretation using land type data:

Information derived from “The Soil Suitability Map of South Africa (SSMSA)” (Lambrechts, Ellis

& Van Niekerk, 2011) was used in this evaluation. The Soil Suitability Map of South Africa

(SSMSA) was produced using the land type data of South Africa (scale 1:250 000) as the basis

(Agricultural Research Council 2010). An algorithm was developed and implemented to rate

each land type according to its suitability for perennial crops. The algorithm takes into

consideration the individual soils within each land type, as well as the texture and depth of

each soil profile. The result of the algorithm is a soil suitability index out of 100. The values

for annual crops were not determined with this method but normally are the same or better as

for perennial crops. Values given for annual crops have been based on expected performance

for soils derived from values relative for those obtained for perennial crops. Interpretation

using the Lambrechts, Ellis & Van Niekerk (2011) method is given in Table 3 below.
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Table 3: Soil suitability for annual and perennial crops and total area coverage based
on data obtained from the land type map and using the evaluation method of
Lambrechts, Ellis & Van Niekerk (2011. (see Appendix 1 Table 1 for full details
of full map symbol description and Appendix 1 Figure 1 for the land type map
of the areas)

Map symbol ha

Rating (annual
crops, rating
according to Table
2)

Rating %
(perennial crops)

Ab215 3092 5.0 44.6

Fb780 2 4.0 26.2

Fc791 1723 3.5 17.2

Fc792 291 3.75 20.7

TOTAL 5108

The land type information is currently the best available for the area and using the criteria given

in Table 3 above, the general suitability of the present cultivated areas can be described as

mostly marginally recommended with some areas conditionally recommended for both annual

and perennial crops. Taking climate in consideration the potential reported as marginally

suitable for annual winter small grain and pastures is maintained. For perennial crops land

type Ab215 includes the soils that have a higher suitability and for the same reasons as

mentioned above the potential for growing high income crops such as wine grapes under

dryland conditions is low.

In another independent study on soil suitability, that covers only parts of farm Schuitje No 21

undertaken in 2009 for a confidential report where the first author was also involved, the overall

suitability was rated as medium for annual crops (between 4 and 5) on the scale given in Table

3 above.

Placing of turbines: Opportunities and Constraints for agriculture

The opportunities and constraints for agriculture are discussed in Section 6 below but the

overall influence of the constraints part visually shown in the form of a map (Appendix 1, Map

2). From an agricultural point of view the active streambeds and areas with slopes above 25%

is seen as Sensitive areas and therefore rated as Sensitive (i.e. Not Developable, Not

Acceptable or No-Go Areas) for a project such as this one. The sensitive areas (about 655

ha in total) were given a red colour on the Opportunities and Constraints map. The remainder

of the areas (4449 ha) were given a rating of Acceptable or Developable and given a light

green colour on Map 2.

3 CURRENT FARMING ACTIVITIES

The proposed development site comprises of 10 land parcels (see Section 1 above) of farms

such as:

BOEBEZAKSKRAAL, SCHUITJES KLIP, DAVIDSFONTYN and other.
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The farms are currently used for agricultural purposes, including small-grain, cattle and sheep

farming.

The agricultural potential of the land of the mentioned farms, from an economic point of view,

seems limited due to, inter alia:

 relatively low potential land (refer to Section 2) and relatively low winter rainfall;

 absence of lasting irrigation water; and

 low grazing potential of the natural land (i.e. uncultivated areas).

4 NATURAL RESOURCE BASE

The identified areas for the envisaged wind farm are in a sub-region of the winter rainfall region

that is characterised by a relatively low winter rainfall. This factor, rather than the soil suitability

rating of low to medium in general (refer to Section 2.1), limits continuous profitable crop

production. The absence of lasting irrigation water is the main reason why the production of

perennial crops is presently not a farming option. The site is situated in the winter-grain

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

 Generally low to medium suitable soils and therefore lower output.

 Relatively low and unreliable winter rain during the growing season.

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

low production potential.

The fact that the cultivation, in the past, of certain portions on some of the farmland was

ceased, stress the relevance of the abovementioned factors. The major portion of the farmland

can therefore be classified as having low potential land for the production of small-grain, and

also a relatively low grazing capacity due to:

 A low variety of natural grazing species.

 Relatively low winter rainfall volumes and a long, dry summer season.

This situation is not expected to change in the future.

5 PERCENTAGE LAND PERMANENTLY AFFECTED AS A RESULT
OF THE INSTALLATION OF TURBINES AND OTHER
ASSOCIATED INFRASTRUCTURE

The total footprint (i.e. the construction- and service platforms and service roads), according

to information supplied by Vredenburg Windfarm (Pty) Ltd for up to 45 turbines to be

constructed within only 1 percent of the total area of approximately 5084 ha that is earmarked

for the envisaged wind farm at Vredenburg. 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. 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

should be virtually ignorable.
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6 DISCUSSION OF IMPLICATIONS

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

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

profitable for the farmers.

The expected impact (see also Table 4) of the proposed wind farm on potential farming

activities at the proposed wind farm site can be discussed in terms of, inter alia, the nature,

magnitude, duration, extent and consequences thereof, as follows:

 It can be seen as a permanent substitution of a very small portion of the agricultural

land (only approximately 1%) for the installations (mainly turbines, service panels and

service roads) for the development of renewable energy.

 The magnitude of the impact of the renewable 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 production value at the farm level).

 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, about 20 years the land will become ‘’free’’ again for

agricultural production purposes.

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:

 Profitability levels of the current farming activities.

 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 turbine 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 farming output.

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

 Expropriation of farmland, if applicable.

Appropriate mitigation measures, such as the conservation of the top-soil, proper lay-out of

accessible roads so that water erosion is controlled, the proper rehabilitation of the construction

sites, the sensible placing of the turbines and the synchronization of construction with the off-

season of farming activities.

Table 4: Expected Impact of the proposed Wind Energy development on
agricultural activities on the different sites that are earmarked for the
development
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Impact
It can be seen as a permanent substitution of a very small portion (only approximately 1%) of
agricultural land for the construction of the wind turbines and associated infrastructure.

Desktop Sensitivity Analysis of the Site:
Issue Nature of Impact Extent of Impact No-Go Areas
Loss of cultivated
agricultural land

Soil erosion may
increase following
construction and lead
to degradation of areas
used for cultivation.
Permanent substitution
of a very small portion
(only approximately
1%) of agricultural land
as a result of a
decrease in available
land that can be
cultivated.

Medium to low Stream beds and very
steep areas (> 15 %
slopes)

Description of expected significance of impact
The negative impact of the proposed wind energy development (agricultural economic perspective)
is expected to be very small (i.e. negligible).

Gaps in knowledge & recommendations for further study
This desk-top study was based on sound information that was available and the findings can thus
be classified to have an acceptable level as far as plausibility is concerned (i.e. at least a medium
level as far as the confidence criterion is concerned). It is doubtful whether further study will lead to
other conclusions than presented in this report.

7 TERMS OF REFERENCE FOR FURTHER STUDIES

The terms of reference for the EIA phase of the project investigation, as far as the agricultural

economic impact is concerned, will have to cover, inter alia, the following aspects:

 Investigation of the profitability levels of current and potential farming activities. This

analyses will be based on the soil suitability study.

 Estimation of the loss in farming income during the construction phase of the project

and thereafter.

 Estimation of the possible gain in income for the farmers due to a profit-sharing/rent-

income agreement with the wind farm developer.

 Appropriate mitigation measures as far as the disturbance of agricultural practices is

concerned, inter alia determining of a sensible placing strategy for the turbines.

 Impact significance rating (local level): agricultural production potential and land use.

8 CONCLUSION

The agricultural potential of the farmland that comprises the wind farm site is low in general

due to the low potential of the natural resource base (i.e. relatively low winter rainfall, medium

to low suitability soils and the absence of lasting irrigation water sources). Intensive agricultural
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production activities will therefore be risky. This reality is relevant in this case when considered

against the background of the trend of a decrease in farmers in the area from approximately

42 in 1984 to 11 in 2012. The remaining farmers are however farming the land continuously

and it is therefore assumed that farming activities are profitable for them.

The permanently affected areas for the footprints of up to 45 turbines and the associated

infrastructure (mainly service roads) should not exceed 55 ha (i.e. only approximately 1% of

the total farming area or site). Where existing roads are required to be upgraded within no-go

areas, appropriate mitigation measures to combat erosion and degradation must be

implemented. The implication of this extremely low percentage is that the negative effect on

total agricultural production can be considered to be negligible. .
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