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The Conservation of Agricultural Resources Act No. 43 of 1983
Council for Scientific and Industrial Research
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Department of Energy
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Environmental Impact Assessment
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Ministers and Members of Executive Council
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Renewable Energy Development Zone
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Renewable Energy Independent Power Producer Procurement Programme
Renewable Energy Independent Power Producer Procurement Programme

Subdivision of Agricultural Land Act 70 of 1970
Strategic Environmental Assessment
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1 BACKGROUND

As part of the roll-out of renewable energy in South Africa, the Department of Energy (DoE) has entered into
a bidding process for the procurement of 3725 MW of renewable energy from independent power
producers by 2016. This process is known as the Renewable Energy Independent Power Producer
Procurement Programme (REI4P). In order to submit a bid, the proponent is required to have obtained an
Environmental Authorisation (EA) in terms of the Environmental Impact Assessment (EIA) Regulations as
well as several additional authorisations or consents.

By December 2012, the national Department of Environmental Affairs (DEA) had received approximately
500 applications for environmental authorisation for renewable energy projects (mostly for wind and solar
photovoltaic projects), and had identified certain inefficiencies in the system. In order to address these
inefficiencies the DEA, in discussion with DoE, has been mandated by the Ministers and Members of
Executive Council (MinMec) to undertake a Strategic Environmental Assessment (SEA) to facilitate the
efficient and effective roll-out of wind and solar PV energy.

The DEA subsequently appointed the Council for Scientific and Industrial Research (CSIR) to undertake the
SEA which aims to identify geographical areas best suited for the roll-out of wind and solar PV energy
projects, referred to as Renewable Energy Development Zones (REDZs). It is envisaged that wind and solar
PV development will be incentivised and streamlined in the REDZs. The SEA process also provides a
platform for coordination between the various authorities responsible for issuing authorisations, permits or
consents and thereby will allow for a more streamlined environmental authorisation process.

Based on a number of positive and negative aspects including the resource potential, environmental,
social, land-use and other factors, Phase | and Il of the wind and solar PV SEA identified 8 focus areas (see
Figure 1). Phase lll of the SEA entails the refinement of these focus areas through broad stakeholder
consultation as well as specialist assessments involving sensitivity mapping of the focus areas. This study
assesses agricultural sensitivities in the eight focus areas and makes recommendations with regard to
project level assessment and approval processes.

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
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Figure 1: The eight focus areas identified in phase Il of the SEA
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2 APPROACH AND METHODOLOGY

2.1 Study methodology

The study is informed predominantly by the specialist's experience of conducting specialist agricultural
assessments for renewable energy projects around the country. This has involved interaction with the
Department of Agriculture, Fisheries and Forestry (DAFF), farmers and the renewable energy sector. The
focus of this study is on the major impact of potential loss of agriculturally important land. It addresses
background issues related to this impact that are considered to be important. The study is motivated by the
need to find solutions that will facilitate renewable energy development and at the same time ensure

preservation of critical agricultural land resources.

The analysis of the eight focus areas to determine agricultural sensitivity is done in terms of a desktop
exercise using existing data on land capability that covers the whole country, compiled at a scale of
1:250 000. This is supplemented by additional supporting data and considerations to overcome certain
short-comings of using this data set for the purposes of this study.

2.2 Data Sources

Data title Source and date of | Data Description
publication

Land capability DAFF, 2002 Categorises all land nationally into 8 different classes of
agricultural land capability. The classification is based on soil,
terrain and climate parameters. Soil data originates from the
land type survey that was conducted from the 1970's until
2002.

Field crop boundaries DAFF, 2013 Delineates the boundaries of all cultivated land, based on
satellite and aerial imagery.

Agricultural Geo-Referenced DAFF An on-line information system containing a collection of spatial

Information System (AGIS) data on South African agriculture, including all data from the
land types survey.

2.3 Assumptions and Limitations

The study is limited by the resolution of the data sets. Soil in particular is highly spatially variable. Climate
which, in many of the focus areas, has a more important influence on land capability than soil is much less
spatially variable. The resolution of the soil data has, however, been taken into account in terms of the way
that the data has been used to inform the sensitivity analysis and the recommended protocols arising out

of this.

Within the Overberg focus area, a finer scale assessment of potential wheat yield would be useful to grade
the variation in agricultural potential in that area, at a finer level and with more accuracy than the use of
land capability classes allows. This has not been done, with the result that the sensitivity analysis and
resultant recommendations cannot take account of this variation in land potential.

Improved land capability data will shortly become available from DAFF and can then be used as the basis of
the sensitivities and allowable development limits established in this report. That will to some extent
alleviate the limitations imposed by data resolution.

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
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2.4 Relevant Regulatory Instruments

National Instrument Key objective

The Conservation of Agricultural Resources Act No. | Protection of natural agricultural resources including soils. The
43 of 1983. Act applies to all agricultural land (grazing and cultivated). It
manages rehabilitation after disturbances to agricultural land.
Any disturbance to soil conservation works such as contour banks
requires permission in terms of this act.

Subdivision of Agricultural Land Act 70 of 1970. Preservation of agriculturally viable farm portions. Consent use or
change of land use (re-zoning) for developments on agricultural
land need to be approved in terms of this act.

DAFF Guidelines for the evaluation and review of Preservation of arable land through prohibition of the
applications pertaining to renewable energy on development of renewable energy facilities on cultivated and high
agricultural land, dated September 2011. potential agricultural land.

3 BACKGROUND CONSIDERATIONS OF IMPORTANCE TO THE
AGRICULTURAL ASSESSMENT

The aim of this SEA is to facilitate and encourage the development of wind and solar PV renewable energy
in the country in such a way that the negative impacts on natural and social resources are minimized and
positive socio-economic impacts optimised. There are a number of background issues that are of
importance in considering agricultural impacts. These are highlighted in this section.

3.1 Terminology for assessing the capability of agricultural land

The terminology used to describe different capability categories of agricultural land can lead to confusion,
and so clarity on this is needed in this report. In the Land Capability Classification System, eight classes
(labelled | - VIII) are identified. There are four classes of potentially arable land from very high potential
through moderate to marginal (Classes | - 1V), and four classes of non-arable land that is only suitable for
grazing (Classes V - VII), or not suitable for agriculture at all (Class VIII). However, within the context of
South Africa's very limited availability of arable land (see next section), DAFF considers any land that is
capable of consistently and sustainably (including economic sustainability) producing agricultural crops to
be high potential agricultural land. For example, most of the maize land in the Free State and North West
provinces has a land capability classification of IV and is contributing significantly to the maize production
yield of the country. It is therefore included in the category of high potential land. This category thus
includes land capability classes | - Ill, productive class IV land, all irrigated land (irrespective of capability
class) as well as land termed as unique agricultural land. Unique agricultural land is land that is important
to agriculture and used for the production of specific, high value agricultural enterprises due to its special
combinations of location, terrain, climate and soil. Unique agricultural land is not taken account of in the
land capability data set.

The term “high potential agricultural land” will be used in this report to refer to all land within the above
described DAFF classification of high potential land. It is therefore a much wider category than those land
capability classes labelled as high potential within the 8 class capability system, or within other systems
such as the rating out of 10 used by Western Cape soil scientists. The DAFF classification of high potential
agricultural land includes all land except that which is only able to support very marginal, non-sustainable
crop production or extensive grazing. Grazing land in South Africa is far less scarce than potentially arable
land and there is less pressure on it from land uses other than agriculture.

In this report, where the terminology of potential is used in specific reference to the eight land capability
classes, this will be made explicit to distinguish it from the term high potential agricultural land discussed
above.

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
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One of the difficulties with the delineation of high potential agricultural land in South Africa is that there is
no clear, measurable way to classify unique agricultural land, and currently no adequate data set that
delineates it with any usable degree of accuracy. In addition, the boundary between marginal and
acceptable levels of production for inclusion into the category of high potential land is not clearly defined.
An improved data set on land capability that will shortly be made available by DAFF will include unique
agricultural land within its classification and will therefore make it possible to more accurately delineate all
high potential agricultural land.

For the purposes of this SEA, it is important to recognise that within the category of “high potential
agricultural land” there is land with a fairly wide range of agricultural capability. But given the scarcity of
such land, all of it is preservation worthy from an agricultural production point of view.

3.2 The argument for preservation of high potential agricultural land

The major concern from an agricultural point of view with any development on agricultural land is the
potential loss of high potential agricultural land. Such land in South Africa is a threatened, scarce and non-
renewable resource that is essential to the well-being of society. As an indication of the availability of such
land in South Africa, land capability classes I-lll constitute only 12.6% of the land surface of the country.

The country's long term future potential for food production is entirely dependent on having sufficient
arable land. But the reality is that we already have too little. The international norm for food security is 0.4
hectares of high potential arable land per capita. South Africa's ratio is declining and is currently estimated
to be 0.25 ha per capital.

Not only do we have too little, but what we have is also under threat from a number of competing land uses,
which are leading to a significant cumulative loss of arable land across the country. A 2012 spatial analysis
of available agricultural land determined that 7.5% of land capability classes | - lll is already being utilised
for non-agricultural purposes.

Even though renewable energy, particularly wind energy, has a small footprint on agricultural land, the loss
of even small amounts of high potential agricultural land must be seen in the context of both the overall
scarcity of the resource as well as the cumulative losses due to other competing land uses.

An analysis of the statistics on arable land availability and loss in South Africa can, from an agricultural
production point of view, have only one conclusion: that we cannot afford to lose any more potentially
arable land, and that any development which will lead to losses, should wherever possible be sited off such
land.

3.3 Is the argument for preservation of high potential agricultural land really justified by the
concept of food security?

Appealing to the concept of food security as justification for prohibiting alternative land use on agricultural
land carries weight but may not actually reflect the reality of the situation. The concept of food security is a
complex one that is influenced by many factors, other than simply the quantity of food that a country
produces. But the concept carries importance for society and is currently a fashionable concept and
therefore effectively dispels argument against it. But using it to prohibit non-agricultural land use may not
be accurate.

All agricultural land use does not necessarily contribute to food security. One example is wine farming. If it
were really essential to retain all agricultural land for food security, then wine farming on agricultural land

1 Collett, A. 2013. The impact of effective (geo-spatial) planning on the agricultural sector. Paper presented at the SA
Surveying and Geomatics Indaba 2013 at Emperors Palace Ekurhuleni Gauteng, 23 July 2013.

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
APPENDIX A1, Page 8



Environmental Affairs

our future through science REPUBLIC OF SOUTH AFRICA

] :
GI R [ag®" environmental affairs AGRICULTURE SCOPING ASSESSMENT
Spb) SPECIALIST REPORT
s’
that was suitable for production of other food crops should not be permitted. The same is true for cut
flowers, tobacco wool etc.
Furthermore it can be argued that any export food crop does not actually contribute to the country's food
security. It does not feed South Africans. What it does is earn income that contributes to the country's GDP.
A large proportion of South Africa's agricultural land is used for production of export commodities including
fruit, maize and sugar cane. Because of the income these products earn, the country can afford to import
the basic foods such as wheat that do contribute directly to food security.

In a global economy choices of agricultural land use are made, not in terms of food security, but in terms of
profit. The reason why any of the products discussed above are farmed is not because they contribute to
South African food security, but because they are profitable.

This begs the question: Does a large proportion of South Africa's agricultural land use really contribute any
more to food security than renewable energy generation does? Both use land to produce a product that
has commodity value and earns income towards GDP. But they do not feed South Africans. Perhaps
“farming” electricity is not so different from farming many other products in South Africa.

This view point on agricultural production and food security suggests that the optimal land use for any piece
of land is the one that can sustainably generate the most income. And this would argue for renewable
energy generation taking precedent over most agricultural land uses.

3.4 The clash between preservation of high potential agricultural land and renewable energy
development

From an agricultural perspective it would be desirable if all renewable energy developments could be sited
off high potential agricultural land. In the case of solar energy this is entirely feasible as the solar resource
in the country is generally mutually exclusive spatially from high potential agricultural land: those parts of
the country with the highest annual radiation are generally too arid for crop production. However in the case
of wind energy, there is overlap between where the high wind energy resources and high potential
agricultural land are located. The most significant area of overlap in term of areas considered as part of this
study is within the Overberg focus area.

Within the SEA process there has been a motivation to develop a land use integration system whereby very
small footprints of renewable energy development can be allowed on cultivated land, in order to utilize the
available wind energy resource. The arguments can be summarised as follows:

e The Overberg focus area has some of the highest wind energy resource in the country as identified
by the first phase of this SEA. Without some footprint on cultivated land, renewable energy
development will not be possible within this area and the resource will therefore not be utilizable;

e Wind energy, because of its small, widely distributed footprint, offers an opportunity for land use
integration that includes both wind energy generation and crop production;

e The actual footprint of disturbance of a wind farm and therefore the actual agricultural land lost as
a result of its development is very small. The following calculations made for six proposed wind
farms in the Western and Eastern Cape (ranging from 30 to 150 MW), for which data was
available, provide some perspective on this. The total footprint of each wind farm is calculated as
the total area that is directly occupied by all wind farm infrastructure during its operational phase.
This includes turbine foundations, hard standing areas for cranes, new roads, substations and
buildings - in other words all the land that is actually excluded from agricultural use by the wind
farm. The percentage of the farm portions taken up by the wind farm footprints ranged between
0.17 and 0.81%. All footprints were therefore less than 1% of the total farm area. Further
perspective on the small amounts of land impacted by renewable energy development may be
provided by considering the total amount of land that will be required to fulfil the total renewable
energy requirement provided for in terms of the 2010 - 2030 Integrated Resource Plan (IRP) of

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
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16.8 GW of wind and solar by 2030. The calculated amounts of land are shown in Table 1. The
calculation is based on the assumption that all wind and solar PV renewable energy development
will take place only within the identified focus areas. The hectares of footprint per MW generated
for solar is the industry accepted norm. For wind, the calculations from the same six projects as
above gave a range from 0.15 to 0.19. ha/MW. In a US study? which evaluated 172 existing or
proposed wind farm projects, the average, overall, direct, permanent impact area was found to be
0.3 £ 0.3 ha/MW. Given the local and US data above it is safe to assume a figure of 0.3 for Table
1. The surface area of all focus areas is the sum of focus areas dedicated to a particular energy
type and where a focus area includes both energy types the assumption is made that half the area
is available for the one type and half for the other. The calculation shows that only extremely small
proportions of the total land area will, in the foreseeable future, be used for renewable energy. It
also shows that the footprint is much smaller for wind energy than it is for solar PV;

Table 1:  Land required to fulfil the total energy requirement of IRP.

Total IRP energy Hectares of Total hectares | Total surface area| Percentage of

requirement in | footprint required | required for total | of all focus areas | focus area used

MW per MW IRP generation per energy type for RE footprint

generated (ha)

Solar PV 8400 2.5 21,000 5,333,614 0.394
Wind 8400 0.3 2,520 2,699,391 0.093
Total 16800 23,520 8,033,004 0.293

As discussed in section 2.1, the category of “high potential agricultural land” includes a fairly wide
range of agricultural capability. Cultivated land in the Overberg is likely to fall within the lower part
of this range. It therefore has lower sensitivity than many other areas of high potential land
elsewhere in the country. Some of the wheat production within this area may well be fairly
marginal;

Wind energy can offer benefits to farmers in terms of additional land use income and improved
road and storm water drainage infrastructure. Used as an investment into the farm, it can
potentially increase overall production, despite the small loss of agricultural land use from the
footprint;

The total economic returns per unit area of land from renewable energy will far outweigh the
returns from agriculture. A calculation of the amounts of rental income earned by farmers from
renewable energy projects provides the following data. Wind farm rental is generally paid per
turbine and is based on a percentage (typically 1 - 2%) of the value of power sold. The hectares of
footprint per turbine was calculated for the same six wind farms as above using the same
definition of footprint. This provided a range from 0.27 to 0.57. These figures are likely to be
representative of most wind farms in South Africa. The rental amounts agreed with farmers are
confidential. However, the different developers of the projects mentioned above, independently
provided an approximate range of their agreed rentals. All of these were within R100,000 to
R200,000 per turbine per year. Calculated as net farm income using a worst case scenario of 0.6
hectares per turbine it is an amount of between R166,667 and R333,333 per hectare per year.
This is much greater than any equivalent per hectare net farm income that could be generated by
agricultural production. For comparison the net farm income figures for the last six years supplied
by Overberg Agri (Edms) Bpk for grain producers in focus area 1 are given in Table 2. The net farm
income from agricultural production is up to 400 times less than the income from energy facility
rental. Other focus areas are likely to have a lower net farm income than the Overberg focus area

2

Denholm. P., Hand, M., Jackson, M. and S. Ong. 2009. Land-Use Requirements of Modern Wind Power Plants in

the United States. Technical Report NREL/TP-6A2-45834. National Renewable Energy Laboratory, Golden, Colorado.

Available

electronically at http://www.osti.gov/bridge.
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because it has the most intensive agricultural production. Solar farm rental is calculated similarly
and paid per occupied hectares. Ranges provided by solar developers are between R2,000 and
R12,000 per hectare per year. Much larger footprints are involved than for wind;

Table 2:  Net farm income for grain producers in the Overberg focus area in ZAR per hectare per year.

Year 2013 2012 2011 2010 2009 2008

Income (R/ha) 2,157 2,581 2,335 882 812 1,135

e The regional economic benefits and job creation from renewable energy projects are likely to be
positive. It is highly unlikely that a loss of production land of around 0.09% (see table 1) will lead to
job losses anywhere in the agricultural value chain. In contrast it is more likely that increased farm
income and demand for various services as a result of the presence of an energy facility will lead
to job creation in an area. These aspects are covered in detail in the socio-economic specialist
assessment for this SEA. However it is notable that for the Overberg focus area the study shows
that agricultural production has declined by 1.6% and had 12 059 job losses from 2005 to 2011.
The sector that is growing and creating jobs is the finance and business services sector. The Cape
Agulhas Local Municipality (which makes up the largest part of this focus area) has identified their
dependency on agriculture as a challenge. There is thus economic motivation for diversification
and land use integration in this specific area.

e Many farmers are in support of renewable energy development on their farms but are free to
refuse if they do not want it; and

e Internationally wind farms are integrated with arable agriculture.

The argument to not utilise any viable cultivated land for renewable energy development is based
predominantly on the need to preserve all high potential agricultural land and is justified in section 2.2, but
part of this justification in terms of food security is also questioned in section 2.3. Loss of land is the critical
concern from an agricultural perspective. It must be noted that the potential benefit of increased overall
production given above, does not mitigate this impact. Although integrated use can potentially increase
agricultural production on a farm, it still leads to a loss of the scarce, non-renewable resource of high
potential agricultural land. However, land itself, whatever the land use, is a non-renewable, irreplaceable
resource. Land for energy generation is as equally irreplaceable and non-renewable as it is for agriculture.
What may differ is the availability and scarcity of suitable land for these different land uses. Products of the
particular land uses, electricity or agricultural production, are however both replaceable and can be
imported from elsewhere.

In addition to the issue of loss of the agricultural land resource, the following counter commentary is
applicable to some of the arguments given above.

e The benefits of additional land use income argument: There is no guarantee that additional income
will be invested in improving farm productivity. It could also potentially lead to less productivity due
to reduced reliance on farming income in favour of income from leasing land for renewable energy
projects. However, preventing a farmer from engaging in a more profitable enterprise than farming
is not justifiable or desirable. For example: it would not be justifiable to prevent a farmer from
reducing his farming activity in favour of a more profitable town-based business. Equally so it is not
justifiable to use the argument that an alternative income source may lead to decreased farming
activity as an argument against renewable energy development on farms;

e The farmer support argument: The support of farmers and landowners is likely to be biased
towards short to medium term profitability, rather than long term resource preservation. Farmers
are basing their decision on their own farming enterprise and are not concerned with the
cumulative impact of land loss regionally and nationally; and

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
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e The international example argument: The South African context of extreme scarcity of arable land
makes comparison to the international, particularly European example, problematic.

The arguments on both sides have value. South Africa has a need for agricultural production and it has a
need for energy. The ultimate decision of whether any, and if so, how much, productive agricultural land
can be utilised for renewable energy development involves weighing the need and value of preserving such
land against the need and value of using it for renewable energy. This decision cannot be made exclusively
from one perspective. It must involve a weighing of the above arguments and an integrated consideration
of the costs and benefits to the country as a whole rather than to only one sector, whether that sector is
energy or agriculture. From the perspective of preserving all potentially arable land for crop production,
wind energy development should not take place in the Overberg focus area. From the perspective of
renewable electricity supply to the country, or economic development wind energy development should
take place in the Overberg focus area.

The balance of the arguments presented above suggests that it may be in the interests of the country as a
whole to sacrifice small amounts of cultivated land so that wind energy generation in the Overberg focus
area is possible. This would allow both energy generation and agriculture (with only a very small loss of
production land) and would seem to be a more integrated decision than prohibiting renewable energy
development. However it is also clear from the above that such sacrifice of arable land must be strictly
controlled and limited to the absolute minimum that is necessary.

Ultimately the question of which land use - agriculture only or agriculture plus renewable energy - in a
particular area is of more benefit to the country as a whole, is a question of political priorities influenced by
individual values and perspectives rather than a choice that can be determined absolutely by science.

3.5 Context and history of agricultural concerns in relation to renewable energy development.

The environmental impact community largely comes out of, and is informed by, concerns with biodiversity
conservation. Within this context, agriculture is seen as a threat rather than something to be preserved.
Renewable energy is generally viewed positively within the sector. The issue of preservation of agricultural
land therefore may well be undervalued in Environmental Impact Assessments (EIAs) in relation to issues of
biodiversity conservation and renewable energy. It is also not an issue that is in the public or political
limelight, and may well be overshadowed by more visible and politically more significant issues.

DAFF's concern is therefore that it does not enjoy a weighting that is in true relation to its importance when
it comes to compromise between the competing concerns within this SEA, and generally within the
renewable energy development sector.

A somewhat adversarial relationship has developed between DAFF and the EIA / renewable energy
development sector in relation to renewable energy authorisation. This is partly a result of DAFF's concerns
that the importance of agriculture issues is undervalued. It can be understood in terms of where the issue
of preservation of agricultural land has fitted into the EIA process for renewable energy developments to
date. When these EIA's started several years ago they tended to address all the traditional specialist areas
of concern, and then present the remaining option to DAFF for approval, only after a significant investment
had been made into a particular site by the developer. In rejecting those that lead to a loss of arable land
DAFF was perceived as being an unreasonable stumbling block.

As the number of applications increased, DAFF produced their guidelines for renewable energy
developments on agricultural land. These were perceived as unreasonable by the renewable energy sector,
even though they were based on the existing specifications as set out in the Conservation of Agricultural
Resources Act and the Subdivision of Agricultural Land Act. This perception of unreasonableness is likely
due to a number of reasons including:
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e Disagreement with the underlying philosophy informing DAFF's guidelines (and therefore CARA and
SALA) which is that agricultural land use has priority over any alternative land use, irrespective of
the potential societal benefits of such a land use in comparison to those of agriculture. DAFF was
perceived as weighing the costs and benefits of alternative land use purely from an agricultural
production perspective and not from what might be of benefit to the country as a whole;

e Their prohibitory tone;

e The fact that the significance of the loss of high potential land was not well communicated or
understood within the renewable energy sector;

e DAFF's definition of what constituted high potential agricultural land was not clear or well
understood;

e The experience that the criteria by which approval was given for different projects was not
consistent, transparent and clear; and

e The experience that objections were raised by DAFF to applications where the threat to loss of high
potential agricultural land did not seem justified.

In the light of the above, this SEA should fulfil a need to highlight and better communicate the importance
of DAFF's concerns, and set the basis through which decisions can be made that fully respect the concerns
of both sides.

3.6 How reversible is loss of agricultural land in relation to RE developments

Theoretically, agricultural land lost to the footprint of a renewable energy development can be rehabilitated
and returned to agricultural production. The concern from DAFF is that once land has been withdrawn from
agricultural use and developed, it is unlikely to ever be returned to agricultural use. This will lead to an
effective permanent loss of agricultural land. It should also be noted, however, that even though lost
agricultural land might be irreplaceable, agricultural produce is replaceable as it can be imported from
elsewhere.

3.7 Conclusions from background considerations

The preservation of agricultural land is a critical issue in South Africa. From an agricultural production
perspective, the country cannot afford to lose any more high potential agricultural land. Therefore, all non-
agricultural development on agricultural land should be sited, wherever possible, on non-arable grazing
land. However, there is overlap between the country's best wind energy resources and land that is
considered part of the broad category of high potential agricultural land, predominantly in the Overberg
region and also in the Eastern Cape. The current DAFF guidelines prohibit any footprint of renewable energy
infrastructure within land that has been cultivated within the previous ten years. This prevents wind energy
development in the Overberg focus area and parts of the Eastern Cape, including the former homelands. If
the wind energy resource in these focus areas is to be used, there will need to be some compromise in the
current authorisation system to one which allows some footprint on cultivated land and at the same time
ensures preservation of critical agricultural land resources.

The ultimate decision of whether any, and if so, how much, cultivated land can be utilised for renewable
energy development involves weighing the need and value of preserving such land against the need and
value of using it for renewable energy. The balance of the arguments presented above suggests that it may
be in the interests of the country as a whole to sacrifice small amounts of least valuable cultivated land so
that wind energy generation in the Overberg and Eastern Cape focus areas is possible. Such a sacrifice
must be strictly controlled and limited to the absolute minimum.
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4 FOCUS AREAS DESCRIPTION

The agricultural characteristics of each focus area, are briefly discussed below in terms of:

e  Moisture availability;

e Terrain;

e Soils;

e Land capability;

e Amount of cultivated land;
e Type of farming; and

e Grazing capacity.

This is based on data available in AGIS3.

Moisture availability is one of the most important climate parameters for agriculture in a South African
context. It is the ratio of rainfall to evapotranspiration, and it is classified into 6 categories across the
country (see Table 3). A moisture availability classification of C5 or C6 is a severe limitation to agriculture
and regardless of soil conditions will impose a land capability classification which is at best class V. This
applies to much of the land included in the eight focus areas. Such land is non-arable (without irrigation)
regardless of how good the soils might be. The implication for this study is that all such land, unless there is
available irrigation, can be considered to be low sensitivity for renewable energy development, regardless of
soil conditions.

Table 3:  The classification of moisture availability classes in South Africa

Moisture availability
Class Description of
Summer rainfall areas Winter rainfall areas agricultural limitation
(Rainfall/0.25 PET) (Rainfall/0.40 PET)
C1 >34 >34 None to slight
Cc2 27-34 25-34 Slight
C3 19-26 15-24 Moderate
Cc4 12-18 10-14 Moderate to severe
C5 6-12 6-9 Severe
c6 <6 <6 Very severe

Soil types are described according the generalized soil patterns of AGIS, shown in Table 4 and derived from
the 1:250 000 land type data set.

Table 4:  Generalised soil patterns.

Label Description

AC Red and yellow soils with low to medium base status.

AR1 Red, excessively drained sandy soils with high base status, mainly dunes.
AR2 Red and yellow, well drained sandy soils with high base status.

3 DAFF. Undated. AGIS Agricultural Geo-Referenced Information System available at http://www.agis.agric.za/.

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
APPENDIX A1, Page 14



GIR g“Vj'"O[‘me”tal affairs AGRICULTURE SCOPING ASSESSMENT
Environmantal Affairs SPECIALIST REPORT
our future through science REPUBLIC OF SOUTH AFRICA
CM Red soils with high base status
FL Soils with negligible to weak profile development, usually occurring on deep alluvial deposits
LP1 Soils with minimal development, usually shallow, on hard or weathering rock, with or without

intermittent diverse soils. Lime rare or absent in the landscape.

LP2 Soils with minimal development, usually shallow, on hard or weathering rock, with or without
intermittent diverse soils. Lime generally present in part or most of the landscape

PL1 Soils with a marked clay accumulation, strongly structured and a reddish colour. Prismacutanic
and/or pedocutanic diagnostic horizons dominant

PL2 Soils with a marked clay accumulation, strongly structured and a non-reddish colour. They may
occur associated with one or more of vertic, melanic and plinthic soils.

PT2 Red, yellow and /or greyish soils with high base status.

SC Strongly saline soils generally occurring in relatively deep deposits in low lying arid areas

The breakdown of surface area coverage of land capability classes and different categories of cultivated
land are compared across all eight focus areas in Table 5.

Table 5:  Surface area coverage (% of focus area) of land capability classes and different categories of cultivated
land, per focus area.

Land Capability Class Cultivation Class
Focus Cult Cult
Area I I I IV % Vi ViI VIl | Cult1* [ 2%* Tr**
1 0 0 0 14.0 7.9 67.1 4.2 6.9 1.1 68.4 69.5
2 0 0 0 0 0.4 4.4 60.6 | 34.7 0.0 0.6 0.7
3 0 0 0 0 16.8 | 67.7 11.5 4.0 0.3 1.7 2.0
4 0 0 14.4 | 236 6.2 24.9 20.7 9.9 0.0 13.0 13.1
5 0 0 0 6.0 83.1 1.8 9.2 0 0 9.2 10.4
6 0 0 0 7.4 78.8 13.8 0 0 1.2 18.5 19.6
7 0 0 0 0 0 0 925 7.5 0.2 1.3 15
8 0 0 0 0 0 0 90.3 9.7 0.0 0.1 0.1

*Cult 1 refers to land in the following categories: pivot irrigation; horticulture / viticulture; and land under shadenets.
The field crop boundaries data set does not include a specific category for any other irrigated land. It is presumed that
all irrigated land is included in the above 3 categories.

**Cult 2 refers to all other cultivated land.

***Cult T is the total of these two.

4.1 Overberg focus area 1

Moisture availability in this focus area is predominantly class 4 but is higher in the western parts which
include some class 3 and 2 areas. The terrain predominantly consists of rolling hills. Soils are almost
entirely LP2. Land capability is predominantly class VI, with smaller amounts of class IV and V. Land
capability is the result of the shallow soils and limited moisture availability. However, this land is considered
unique agricultural land because of the climate and soils being suitable for wheat production. The area is
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an important contributor to the country's wheat harvest. 70% of the focus area is under cultivation in a
rotation system of small grains rotated with pastures for sheep.

4.2 Komsberg focus area 2

In this focus area the moisture availability is a severe limitation. It is higher in the west and declines from
class 5 to class 6 moving eastwards. The terrain includes mountainous land, high plateaus and lower lying
irregular plains. The soils are dominated by LP2 with smaller areas of SC and FL in places. Less than 1 % of
the focus area is cultivated. The moisture availability and soils in this focus area limit agricultural use to
extensive grazing of sheep only. Grazing capacity is low and varies from 26 to as low as 80 hectares per
animal unit.

4.3 Cookhouse focus area 3

Moisture availability is a severe limitation over the majority of this focus area and predominantly consists of
class 5, with some class 6 in the west and smaller areas of higher moisture availability in the south east.
The terrain is mostly open hills and rolling plains with some low mountainous areas. The area is almost
entirely soil type LP2 with only 2% of the focus area being cultivated. The moisture availability and soils limit
agricultural use in this focus area to grazing. The area supports grazing of sheep, cattle and game with a
grazing capacity of between 8 and 21 hectares per animal unit.

4.4 Stormberg focus area 4

There is a steady decline in moisture availability moving westwards across the focus area from small
patches of class 1 and 2 in the east through classes 3 to 5 in the west. The terrain is mountainous plateaus
interspersed with plains with hillier terrain occuring in the east. Dominant soil types are LP2, PL1 in the
west, and LP1 in the east. There are smaller areas of AC in the east and FL in the extreme west of the focus
area. The focus area includes 14% class lll land capability, confined to the eastern part while 13% of the
focus area is cultivated, predominantly in the east. Agriculture is mainly subsistence farming in the former
homeland areas in the east and grazing of sheep, cattle and game in the western parts. The grazing
capacity is between 5 and 13 hectares per animal unit, but is lower in the extreme west of the focus area at
14 to 21 hectares per animal unit.

4.5 Kimberley focus area 5

Moisture availability is a severe limitation in this focus area. There is a decline in moisture availability
westwards but the majority of the area is within class 5. The terrain consists of level plains with some relief.
Soils are predominantly CM, followed by PL2. 83% of the focus area is land capability class V and 10% of it
is under cultivation, predominantly dryland field crops in the east, including maize and sunflower
production, and irrigation along the Vaal and other rivers. The rest of the focus area is predominantly used
for cattle farming. Grazing capacity in the focus area is between 11 and 17 hectares per animal unit.

4.6 Vryburg focus area 6

There is a decline in moisture availability westwards but almost the entire focus area is within class 4 and
moisture is therefore moderately to severely limited. The terrain is level to rolling plains with some relief.
The soils are fairly equally divided between the following types in decreasing order: PT2, CM, AR2 and LP2.
79% of the focus area is land capability class V and 20% of it is under cultivation, predominantly dryland
field crops and pasture in the north, east and west, including maize and sunflower production, and
irrigation, predominantly in the west. The focus area is predominantly utilised for cattle farming. Grazing
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capacity ranges between 11 and 17 hectares per animal unit with some small parts in the south east of the
focus area being as high as 8.

4.7 Upington focus area 7

In this focus area moisture availability is a very severe limitation with the entire area being class 6. The
terrain is mostly level plains with some relief, with irregular plains with hills and ridges in places. Soils are
predominantly LP2 with some CM, AR1 and AR2. The entire focus area is land capability class VIl or higher
and only 1.5% of it is under cultivation in irrigated lands along the floodplain of the Orange River. The rest
of the focus area is predominantly utilised for sheep farming. Grazing capacity in this focus area is low at
between 22 and 40 hectares per animal unit.

4.8 Springbok focus area 8

Moisture availability in this focus area is a very severe limitation with the entire area falling within class 6.
The terrain varies moving westwards from high inland plains through mountainous land to level coastal
plains. The soils of the mountains are predominantly LP2 while the plains are predominantly AR2 with
lesser amounts of AR1. The entire focus area is land capability class VIl or higher and only 0.1% of it is
under cultivation. The focus area is predominantly utilised for sheep farming. Grazing capacity is low at
mostly between 31 and 60 hectares per animal unit, with some higher areas on the coastal side of the
mountains west of Springbok.

5 SENSITIVITY ASSESSMENT

5.1 Identification of sensitivity criteria

Sensitivity criteria are considered the same for both wind and solar in this study. This is because the
agricultural impacts for wind and solar are essentially the same. It is only the footprint that differs, solar
being a larger and more continuous footprint concentrated in one place, and wind being a discontinuous
footprint of small areas distributed over a large area. This difference has been accounted for in the
implementation recommendations, and it is therefore not considered necessary to distinguish between
wind and solar in the sensitivity assessment.

Because the major potential agricultural impact is loss of high potential agricultural land, agricultural
sensitivity is directly related to the agricultural potential of the site. The 2002 land capability data set is the
best, most comprehensive data set currently available to delineate agricultural potential, but better data
will shortly become available (see end of this section). The 2002 data set is based on analysis of a large set
of land type data gathered across the country.

There are, however, short-comings in the land capability data set in terms of its accurate categorisation of
the agricultural capability of all land across the country. These are:

e The data is low resolution with the result that smaller areas of higher land capability may well exist
within areas demarcated as low land capability (and vice versa), particularly where the agricultural
limitations are soil related rather than climate related. The consequence of this is that if areas are
approved for development based on their low land capability, agriculturally viable areas of higher
land capability may be lost to development within them;

e Land capability is based on dryland production potential with the consequence that it does not
identify land that may be high potential agricultural land if water is available for irrigation; and

e Land capability does not take account of unique agricultural land, which is land that is important
to agriculture and used for the production of specific, high value agricultural enterprises, due to its
special combinations of location, terrain, climate and soil. The problem is that no clearly defined
criteria exist for categorization of unique agricultural land and there are no suitable data sets that
delineate it in South Africa.
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Given these gaps in the land capability data, it alone cannot be used as a criterion to effectively assess and
approve non-agricultural use of land. Additional data sets are, therefore, needed with which to determine
agricultural sensitivity for the purposes of this study. The other data set that is deemed useful in this regard
is field crop boundaries, which delineate, based on satellite and aerial imagery, all land that has been
cultivated within the last several years.

This data set is deemed the most effective existing data set for demarcating viable arable land in South
Africa that might occur outside of land capability classes | to Ill. The value of the field crop boundaries data
is that all this land has been subject to an effective test of its arable viability. A farmer, whose livelihood
depends on it, has invested in the cultivation of that land and in most cases that decision has been tested
over time. This data has the advantage of being much higher resolution than the land capability data. It has
a disadvantage in that it is likely to include marginal arable land which is not agriculturally valuable enough
to be included within the broad category of high potential agricultural land, and therefore to be preservation
worthy. However, following the precautionary principle, it is better to presume that all such land is
preservation worthy and to test it through field investigations where necessary.

The criteria used for sensitivity mapping in this study are a combination of land capability categories and
field crop boundary categories. The way in which these are combined to give 4-tier sensitivity categories is
discussed in the following section. This is considered the best way, with currently available data, to
delineate agricultural sensitivity. It should be noted that DAFF is currently engaged in a project of
significantly improving the national land capability data set, which will to an extent overcome the short-
comings identified above. The updated data set will improve the accuracy of mapping agricultural
sensitivity. It is important to note that the availability of more accurate data has no impact on the principle
of what is being proposed in this study. All that will be required to adapt what is proposed in this report to
the new data is to fit the new capability classes into the criteria as they are set out in Table 6.

6 FOUR-TIER SENSITIVITY MAPPING

Sensitivity mapping is standardised across all eight focus areas. The sensitivity mapping criteria are fitted
into the four sensitivity categories according to Table 6. The sensitivity categories are, in terms of the
purpose of this SEA, to translate to protocols that govern development. They therefore need to be clearly
defined and based on accepted, available data sets.

Table 6:  Criteria for definition of the 4-tier sensitivity mapping.

Colour Sensitivity Criteria

Very high Land capability classes I, Il and Il as well as field crop boundaries for Pivot
irrigation, horticulture/viticulture and shadenet*

High All other field crop boundaries, excluding those above
Medium Land capability class IV that is not under cultivation
Low Land capability classes V to VIl that is not under cultivation

* The field crop boundaries data set does not include a specific category for any other irrigated land. It is presumed
that all irrigated land is included in these 3 categories. All irrigated land must be part of the very high sensitivity
category.
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6.1 Four tier sensitivity maps

6.1.1 Overberg focus area 1

Agricultural Sensitivity Focus Area 1
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6.1.2 Komsberg focus area 2
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6.1.3 Cookhouse focus area 3
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6.1.4 Stormberg focus area 4

Agricultural Sensitivity Focus Area 4
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6.1.5 Kimberley focus area 5

Agricultural Sensitivity Focus Area 5
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6.1.6  Vryburg focus area 6
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6.1.7 Upington focus area 7

Agricultural Sensitivity Focus Area 7
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6.1.8 Springbok focus area 8
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7 INTERPRETATION AND IMPLEMENTATION OF SENSITIVITY MAPS

It is recommended that the 4-tier sensitivity mapping presented above forms the basis of the protocols that
allow and limit renewable energy development on agricultural land. These recommendations aim to reach a
compromise between preservation of high potential agricultural land and renewable energy development,
discussed in section 2.3. They are set up with the assumption that renewable energy development is
desirable in each of the focus areas, and with the following aims:

e So that renewable energy development is not entirely precluded from any of the focus areas;

e To focus preservation of agricultural land onto that land which is agriculturally most valuable;

e To absolutely minimize the loss of arable land; and

e Toincentivise all renewable energy development towards lowest potential land, wherever possible.

This is considered to be a reasonable compromise which will effectively preserve the agricultural land that
matters, but still allow wind energy to be developed in the country.

The protocols are to be used to inform and govern authorisation decisions for every individual development.
They must therefore be applicable to a single development. Cumulative allowable development footprints
per focus area cannot on their own be used in this way and therefore a system such as the proposed one is
necessary.

The basis of this protocol is set out below with renewable energy developments being allowed according to
the criteria set out in Table 7.

Table 7:  Criteria limiting the development of renewable energy in different categories of agricultural sensitivity.
Colours indicate the 4-tier levels of agricultural sensitivity introduced above.

Criteria Allowable development footprint in hectares per Mega

(land capability class and category of Watt generation capacity

crop boundary)

Within field crop Outside field crop
boundaries boundaries

I, 11, I, Irrigation, horticult/viticult,
shadenet

v

\%

Vi

Vil

VI

Allowable development refers to the hectares of a particular category of land that can be directly
footprinted by a renewable energy development. Footprint is understood in this context as the area that is
directly occupied by all infrastructure, including roads, hard standing areas for cranes, buildings,
substations etc, that is associated with the renewable energy facility during its operational phase, and that
results in the exclusion of that land from potential cultivation or grazing. It excludes all areas that were
already occupied by roads and other infrastructure prior to the establishment of the energy facility, but
includes the surface area required for widening existing roads. It excludes the corridor underneath
overhead power lines, but includes the pylon footprints. It therefore represents the total land that is actually
excluded from agricultural use by the energy facility.

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
APPENDIX A1, Page 27



GIR b ol e"V""O”me”tE“ affairs AGRICULTURE SCOPING ASSESSMENT
‘ Department SPECIALIST REPORT

Environmental Affairs

our future through science REPUBLIC OF SOUTH AFRICA

The values included in Table 7 are provisional values. Emphasis at this stage should not be on the values
themselves but on the principles of such a system, and the outcomes thereof for authorisation which are
discussed below. The actual values will require further investigation and discussion to ensure their
suitability in terms of the new land capability data when that becomes available.

DAFF has suggested that within the non-arable land capability classes (V - VIII) grazing capacity be used as
a further distinguishing criteria. This would seem to be unnecessary as the small proportion of available
land required for renewable energy development (see Table 1) is not a significant threat to the availability
of grazing resources in the country, which are not nearly as scarce or threatened as arable land resources.
There does not, therefore, seem to be justification for imposing limits on renewable energy development on
such land (over and above the demand limits given in Table 1). A lack of limits on low sensitivity land also
contributes positively to the preservation of high potential agricultural land because it incentivises all
renewable energy development onto low sensitivity land.

The choice of this system can be justified in terms of the arguments presented in sections 2 and 4, and is
summarised as follows:

Very high Includes all high capability arable land, high productivity land and land into which significant
agricultural investment has been made. This is high potential agricultural land that is critical to
preserve.

High This land is not as preservation worthy as the very high category, but it is land that has been

cultivated and so will include preservation worthy land that falls outside of land capability classes |
to Ill. It will include unique agricultural land, as well as some more marginal land. Very limited
development is allowed on this land and is steered towards the more marginal of it, through
increasing allowable development in lower land capability classes. This category allows for the
development of small footprint wind energy in focus areas 1 and 4, but it keeps the loss of
agriculturally valuable land to a minimum.

Medium This is likely to be more marginal arable land, but use of it for renewable energy development is still
very limited, with the effect that most development is steered to even lower sensitivity land.

Low This is not arable land and is therefore not particularly preservation worthy. It is this land onto which
most of the renewable energy footprint, including all solar projects, should be steered. The proposed
protocol aims to do this.

The criteria is designed to have the following outcomes:

e All renewable energy development is excluded from very high sensitivity land unless a developer
can prove to the satisfaction of the competent authority that the footprint of the energy facility is
on land that is unsuitable for sustainable crop production. High sensitivity land may also be used in
cases where off-sets that increase agricultural production have been agreed to by the competent
authority;

e Solar developments, which have a much larger footprint than wind, are excluded from high and
medium sensitivity land, unless a developer can provide proof that the footprint of the energy
facility is on land that is unsuitable for sustainable crop production. High sensitivity land may also
be used in cases where off-sets that increase agricultural production have been agreed to by the
competent authority;

e All renewable energy developments will be allowed and incentivised to locate on low sensitivity
land; and

e A low footprint of wind energy development will be allowed on certain cultivated land but will be
required to minimise its footprint on such land and will be incentivised to use the lowest potential
of such land available. This will make wind energy development in the Overberg and Stormberg
focus areas possible.

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
APPENDIX A1, Page 28



Environmental Affairs
REPUBLIC OF SOUTH AFRICA

2
GIR environmental affairs AGRICULTURE SCOPING ASSESSMENT
Envronmmen SPECIALIST REPORT

our future through science

It is important that renewable energy development is incentivised to go to those areas that have been
identified as most suitable for development and that result in the least negative impacts. One way to
incentivise this is to streamline the authorisation process in the REDZs.

The most effective streamlining will be achieved if approval of projects is based on compliance with clearly
defined criteria such as presented above. If this were the case, then a detailed agricultural study should not
be required to support decision making for approval. It is important to note in this regard that decision
making is not bypassed or given over to a different authority, it is simply made at the stage of establishing
the criteria and does not therefore have to be repeated for each individual development. This brings about
much greater efficiency. It also provides transparency for developers so that they know up-front how to
locate and lay out facilities in order to minimise agricultural impacts and thereby achieve agricultural
approval.

Proof of compliance with all agreed upon criteria would be required for authorisation. It is recommended
that within the REDZs, such proof of compliance would take the place of the current DAFF guidelines.

In addition to the criteria stipulated above, for applications in high sensitivity areas, there is an additional
concern that needs to be addressed. That is the fragmentation of agricultural land. The layout, particularly
of wind farms with their access roads and distributed footprint, can lead to the division of fields and to the
isolation of portions of land into non-viably small areas for cultivation. Such fragmentation leads to an
effective additional loss of agricultural land over and above that lost to the direct footprint. A layout
designed with this issue in mind, can avoid fragmentation.

Therefore, the signed off compliance for all high sensitivity areas would need to include a check on this. It is
recommended that such compliance ensures that the proposed layout of all energy facility infrastructure
has taken all reasonable steps to minimise fragmentation of agricultural land and disturbance of cultivation
practices due to the division of existing fields, particularly by turbines and access roads. It has taken all
reasonable steps to optimise placement of all infrastructure but particularly roads, turbines and hard
standing areas along existing field crop boundaries and to minimise the length of roads and number of
turbine placements that intrude into existing fields.

Criteria on standard topsoil management and erosion control measures would be written into the
Environmental Management Plans of each project (see Section 7).

Only applications that seek to depart from the criteria would need to prove, by way of a reliable and detailed
agricultural specialist study, that there is justification for a departure in the specific case. Departure would
be justified by proving that the footprint of the energy facility is on land that is unsuitable for sustainable
crop production. Due to the low resolution of land capability data, there may be areas of land that are
unsuitable for sustainable crop production within higher land capability classes. Such land could be
suitable for renewable energy development if identified through a specialist agricultural study. It is also
possible that departure may be justified by off-sets of increased agricultural production, but these would
need to be negotiated on a case by case basis.

Basing approval on simple compliance with clearly defined criteria, as long as it effectively serves the
purpose of preserving high potential agricultural land, would not only streamline the process for renewable
energy developers, but would also make the authorisation less onerous and time consuming for DAFF as
the decisions would be clear and would not need to include complex assessment of detailed agricultural
studies.

The recommended protocols above place no limit on the proportion of an agricultural unit or farm portion
that may be used for renewable energy development. This is in contradiction to the current requirements in
terms of the Subdivision of Agricultural Land Act, and to DAFF's current authorisation protocols. This Act
seeks to prevent subdivision of agricultural units into portions too small to be economically viable as
farming land. It includes criteria that defines “too small” such as that subdivided units must be large
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enough to support grazing of at least 60 large stock units. It is recommended that such limits are set aside
in the REDZs. This recommendation is justified by the following:

The motivation behind the Act is preservation of the economic viability of individual farm portions.
However, as has been shown in section 2, rental to energy facilities greatly increases the economic
returns per hectare of land and therefore the economic viability of farms, particularly small and
marginal ones. Many farms exist that are already too small or too marginal for other reasons to be
economically viable. Rental to energy facilities offers a way for such farms to achieve independent
economic viability; and

Such a limitation has the potential to exclude renewable energy developments from certain low
potential land on which it would be desirable to locate them so as to steer them away from higher
potential land. It may therefore have the negative outcome of increasing development pressure on
higher potential agricultural land.

8 IMPACTS AND MITIGATION

The negative impacts of renewable energy development (both solar and wind) on agriculture may be listed

as:

9.

Loss of agricultural land use due to direct occupation by the footprint of the energy facility
infrastructure, including roads. This takes affected portions of land out of agricultural production;
Loss of agricultural land use due to fragmentation of agricultural land. Energy facility infrastructure
can lead to the division of fields and isolation of portions of them into non-viably small areas for
cultivation. Such fragmentation leads to an effective additional loss of agricultural land over and
above that lost to the direct footprint;

Erosion due to alteration of the land surface run-off characteristics and susceptibility to wind
erosion. Alteration of surface characteristics may be caused by construction related land surface
disturbance, vegetation removal, the establishment of hard standing areas and roads, and the
presence of panel surfaces. Erosion causes loss and deterioration of soil resources;

Erosion may also be caused by disturbance to existing contour banks and drainage systems that
were established to control run-off and erosion;

Degradation of vegetation beyond the direct footprint due to constructional disturbance, dust and
vehicle trampling;

Loss of topsoil due to poor topsoil management (burial, erosion, etc) during construction related
soil profile disturbance (levelling, excavations, road surfacing etc.) and resultant decrease in that
soil's capability to support plant growth;

Disturbance to agricultural practices and management during construction;

Disturbance of cultivation practices due to the division of existing fields by turbines and access
roads; and

Prevention of crop spraying by aircraft over land occupied by turbines.

Impact number 9 is the only one that is specific to wind farms. All impacts can apply across all eight focus
areas. Mitigation measures for all impacts are generic and apply across all focus areas. Mitigation
measures should form part of the recommended protocols discussed in the previous section.
Recommended mitigation measures, per impact listed above are:

1.

2.

Minimize the footprint of disturbance by utilising existing roads for the energy facility wherever
possible;

The layout design must be done to avoid the division of fields and the isolation of portions of land
into non-viably small areas for cultivation. Placement of all infrastructure but particularly roads,
turbines and hard standing areas should be positioned along existing field crop boundaries and the
length of roads and number of turbine placements that intrude into existing fields, must be
minimised wherever possible;
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3. Implement an effective system of run-off control, where it is required, that collects and safely
disseminates run-off water from all hardened surfaces and prevents potential down slope erosion.
Soil surface stabilising measures must be used if necessary on all areas that are highly susceptible
to erosion. Where soils are highly susceptible to wind erosion, the extent of areas cleared of
vegetation must be minimized. Cleared areas should be subdivided if possible by leaving strips of
undisturbed vegetation across them. The effectiveness of the run-off control system and the
occurrence of any erosion on site or downstream must be monitored. Corrective action must be
implemented to the run-off control system in the event of any erosion occurring;

4. The layout of the energy facility should be done so as to avoid disturbance to any existing contour
banks. If any disturbance to contour banks occurs, they must be restored to the same
specifications (height, slope, and spacings between banks) as prior to disturbance, and to the
satisfaction of a soil conservation specialist. The integrity of the contour bank run-off control
system as a whole must be maintained, monitored and repaired in the event of any erosion
occurring due to breaks in its integrity;

Restrict all vehicle traffic within the footprint of disturbance and control dust during construction;

6. If an activity will mechanically disturb below surface in any way, then any available topsoil should
first be stripped from the entire surface to be disturbed and stockpiled for re-spreading during
rehabilitation. Topsoil stockpiles must be conserved against losses through erosion by establishing
vegetation cover on them. Dispose of all subsurface spoils from excavations where they will not
impact on undisturbed land. During rehabilitation, the stockpiled topsoil must be evenly spread
over the entire disturbed surface. Erosion must be controlled where necessary on newly topsoiled
areas, which are likely to be susceptible to erosion;

7. No mitigation possible;

Same mitigation as number 2 above; and

9. If crop spraying by aircraft is ever required, it can be agreed that if necessary the wind farm will
shut down all necessary turbines (with 1 day's notice) with the blades parked in parallel to facilitate
easy access for aeroplanes between them. Crop spraying by aeroplane is usually done when there
is little or no wind.

o

0

9 CONCLUSIONS

Agricultural authorisation is one of several issues slowing the roll-out of renewable energy development for
South Africa. The focus of this study has been to identify opportunities for improving the efficiency of
agricultural authorisation while minimizing negative impacts on agriculture, the most important of which is
loss of high potential agricultural land. The study is motivated by the need to find solutions that will
facilitate renewable energy development and at the same time ensure preservation of critical agricultural
land resources.

It should be noted that high potential agricultural land is understood to include all land which can support
sustainable levels of crop production. The preservation of such land is a critical issue in South Africa. Arable
land is a threatened, very scarce and non-renewable resource that is essential to the well-being of society.
From an agricultural production perspective, the country cannot afford to lose any more high potential
agricultural land. All non-agricultural development on agricultural land should be sited, wherever possible,
on non-arable grazing land.

Energy security and the development of wind energy is also a priority for South Africa. In order to make
renewable energy development possible, this study identifies a need for changes to the current DAFF
guidelines that inform agricultural authorisation.

The study is based on recognising and identifying different levels of agricultural sensitivity to development.
Four levels - very high, high, medium and low are recognised. It proposes establishing clear and transparent
criteria that inform and govern decisions of agricultural authorisation and apply to different sensitivity
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categories. Changes to the DAFF guidelines are recommended at two different levels of sensitivity. The first
is land of low agricultural sensitivity.

A large proportion of the land under consideration in the focus areas is land where the climate limits any
potential for crop production. Because the agricultural limitation here is climatic and not soil related, there
is a high degree of certainty over the low agricultural capability of these areas. From an agricultural impact
perspective, such land is ideally suited to renewable energy development and it is to such land that as
much of the renewable energy development as possible should be steered. The total proposed renewable
energy development in terms of IRP 2010 will at most utilise 0.3% of the land surface of the eight focus
areas and does not therefore pose any threat to the country's grazing land resources. It does not therefore
make sense to impose agricultural limitations on development of such land. One of the current limitations
imposed is a maximum allowable proportion of a farm portion (10%) that can be developed to renewable
energy. Instead of preserving the viability of farm portions, this limitation prevents marginal farm portions
from achieving economic viability through rental to renewable energy development. This study recommends
that no agricultural limitations are imposed on renewable energy development on low agricultural sensitivity
land. Furthermore, because of the high certainty around its low agricultural capability, agricultural approval
on such land should only require a minimal amount of site information. Agricultural authorisation on low
sensitivity land can therefore be significantly streamlined.

The second sensitivity level for which changes are recommended to the DAFF guidelines is for high
sensitivity land under cultivation. The current guidelines prohibit any renewable energy footprint on land
that has been cultivated within the previous 10 years. From an agricultural perspective it would be
desirable if all renewable energy developments could be sited off such land. Unfortunately, there is overlap
between the country's best wind energy resources and land used for cultivation, particularly in the Overberg
focus area and also in the Stormberg one. This guideline is therefore prohibitory to wind energy
development in South Africa. It is considered too stringent and some compromise on this prohibition is
considered to be entirely justified. The arguments justifying this are presented in the study. The most
important of these are firstly that the areas of land required for wind energy development are very small -
at most 0.09% of the surface area of the identified focus areas. Secondly, the economic benefits weigh in
favour of some integration of land use between renewable energy and crop production.

The economic benefits in particular speak to the fact that optimal land use decisions should not be made
exclusively from one perspective. The current guidelines presume that agricultural land use has priority over
any alternative land use, irrespective of the potential societal benefits of such a land use in comparison to
those of agriculture. Optimal land use decisions should rather involve an integrated weighing of the costs
and benefits, to the country as a whole, rather than to only one sector, whether that sector is energy or
agriculture. From the perspective of preserving all potentially arable land for crop production, wind energy
development should not take place in the Overberg focus area. From the perspective of renewable
electricity supply to the country, or economic development, wind energy development should take place in
the Overberg focus area.

The balance of the arguments suggests that it may be in the interests of the country as a whole to sacrifice
small amounts of cultivated land so that wind energy generation in the Overberg focus area is possible. This
would allow both energy generation and agriculture (with only a very small loss of production land) and
would seem to be a more integrated decision than prohibiting renewable energy. However it is also of
critical importance that such sacrifice of arable land must be strictly controlled and limited to an absolute
minimum.

The system for agricultural authorisation that is recommended in this report, using clear criteria applied to
different sensitivity levels, is designed to do exactly that. The system proposes a maximum allowable
footprint, scaled appropriately for the size of the development, for different classes of agricultural
sensitivity. This system strictly limits development on high potential agricultural land and incentivises its
development on land of lower potential. It is important to note that decision making is not bypassed or
given over to a different authority, it is simply made at the stage of establishing the criteria and does not
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therefore have to be repeated for each individual development. It has benefits in terms of efficiency and
clarity of agricultural authorisation.

Given the imminent availability of improved land capability data from DAFF, the specification of footprints
recommended in this report should be considered provisional. Emphasis at this stage should not be on the
specifics but rather on the principles of the system. The specifics will require further investigation and
discussion in terms of the new land capability data when that becomes available.

In conclusion this study recommends a system for improving agricultural authorisation for renewable
energy development in the proposed REDZs. The recommended system is focused on enabling effective
preservation of the country's critical and scarce agricultural land resources, as well as achieving the
benefits of renewable energy development in the country.

In the end “farming” electricity might not be so different from farming many other products in South Africa.

Renewable energy development represents a change for rural areas, but it may well be a change whose
benefits outweigh its costs.
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1 APPROACH AND METHODOLOGY

1.4 Background

This Landscape Assessment is one of a series of specialist studies, which form part of a Strategic
Environmental Assessment (SEA) to facilitate the efficient rollout of wind and solar PV energy. The SEA,
which is being conducted by the CSIR at the request of the Department of Environmental Affairs (DEA),
aims to identify geographical areas best suited for the rollout of wind and solar PV energy projects.

Based on development potential and major constraints, Phase 1 of the SEA identified 8 focus areas where
further investigation is currently being carried out in Phase Il, to refine the focus areas through stakeholder
consultation and specialist assessments, including this landscape assessment.

The landscape assessment is a scoping-level study, focused primarily on interpreting existing information,
and based on defensible and recognized landscape planning criteria. It is intended that the landscape
methodology adopted here will inform future SEA-level landscape assessment studies.

1.2 Study Methodology

Definition: The landscape assessment broadly includes visual, scenic, aesthetic and amenity values, which
contribute to the area’s overall ‘sense of place’, and which encompass natural and cultural landscape
characteristics.1

The methodology for the Landscape Assessment can be divided into 3 broad stages as follows:

o Stage 1: Landscape Description (Baseline study)
The study involves a sequence starting with the geological formation of the landscape, which in turn
determines landforms within each Focus Area. Given the sub-regional scale of the project, geomorphology
tends to be a major factor in determining landscape character and scenic resources. Both natural and
cultural landscapes are considered, as well as heritage sites obtained from the scoping-level heritage
assessment undertaken as part of the SEA.

o Stage 2: Landscape Sensitivity (Absolute sensitivity mapping)
Landscape sensitivity is determined through the identification of natural, scenic and cultural resources
which have aesthetic and economic value to the local community, the region and society as a whole.
Resources include features of topographic, geological or cultural interest, together with landscape grain or
complexity. These aspects, seen together, tend to constitute the area’s overall ‘sense of place’.

Protected landscapes, such as national parks, nature reserves, game parks or game farms, as well as
heritage sites, tend to increase the value and therefore the sensitivity of landscapes.

Sensitivity is further determined by receptors within settlements, as well as along national, arterial and
scenic routes, and at tourist destinations, such as guest farms and resorts.

o Stage 3: Landscape Suitability (Development density limit mapping)
Levels of landscape sensitivity are categorised into very high sensitivity, high sensitivity, medium sensitivity
and low sensitivity, and mapped for each Focus Area. The sensitivity levels determine the potential for the
location of wind and solar PV energy facilities, described here as ‘development density limits’. This includes
recommendations for the configuration and clustering of wind and solar energy facilities to mitigate
impacts on scenic and cultural landscapes.

1 Oberholzer, B. 2005. Guideline for involving visual and aesthetic specialists in EIA processes. CSIR Report No. ENV-S-
C 2005 053. Provincial Government of the Western Cape, DEADP.
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Figure 1 Methodology diagram
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A list and description of data sources on which the landscape assessment was based, and from which
sensitive features/criteria were extracted, is given in Table 1.1, and assumptions and limitations in Table

1.2 below.

Table 1.1 Data Sources

Data title

Source and date of publication

Data Description

1:1000000 Geological Map of SA

Geological Survey, 1984. 4 sheets.

Geological information.

1:500 000 topographical maps of
South Africa

Surveys and Mapping (several sheets
with various dates).

Topographical and cadastral
information.

South African Protected Areas

Dept. Environmental Affairs, 2014.

National Parks and Protected Areas.

Heritage and Scenic Resources:
Inventory and Policy Framework for
the Western Cape

S. Winter and B. Oberholzer, May 2013.
For DEADP, Provincial Government of the
Western Cape.

Survey and rating of heritage and
scenic resources in Western Cape.

Heritage data for Focus Areas

Wouter Fourie, PGS Heritage 2014.

Shape files, KML files of heritage sites.

Water sources, land cover,
vegetation types

South African National Biodiversity
Institute (SANBI BGIS) 2011-2013.

Shape files.

Topographic data set v4.1
(used for viewshed mapping)

NASA SRTM (Shuttle Radar Topographic
Mission).

Topographic data with resolution of
90x90m and vertical accuracy of 16m.

Game farms in E. Cape Eastern Cape Protected Areas Expansion |Shape files.
Strategy, 2012.
Game farms in North-West ‘Exempt farms’. Shape files.

1 Viewsheds have been calculated for national parks and for SALT (South African Large Telescope) in Sutherland.
Raster viewsheds calculated using a rendering program to project light rays from the boundaries of national parks, 2.5
m above the DEM terrain, (ht. of a viewer from a game-viewing vehicle). 17m ht. of the telescope platform was used in

the case of SALT.
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1.4 Assumptions and Limitations

LANDSCAPE SCOPING ASSESSMENT

Table 1.2 Landscape Study Assumptions and Limitations

SPECIALIST REPORT

Limitation

Included in the scope of
this study

Excluded from the scope of
this study

Assumption

Level of mapping
detail

1: 500 000
topographical maps,
and 1:1 000 000
geological survey maps.

1:250 000 and 1:50 000
topographical maps.

1:500 000 mapping was adequate for a
regional scale suitability study.

1:50 000 scale maps are better suited
for site selection and micro-siting of
wind and solar PV energy facilities.

Information on
cultural landscapes

Information obtained
from W. Cape Heritage
and Scenic Resource
mapping, and from the
Heritage Specialist.

Detailed analysis of local
areas using historical
airphotos or Google Earth
imagery.

Some level of additional heritage
assessment would probably be required
on an individual project basis in terms
of the NHRA.

Information on private
reserves, game/
guest farms and
resorts.

Limited information was
included where these
facilities were known.

Detailed survey of private
reserves / game farms.

This type of detailed information would
be needed on an individual project
basis.

Viewsheds of National
Parks and nature
reserves

It was only possible to
prepare generalised
viewsheds (and view
shadows) given that the
location of possible wind
and solar farms is not
known at this stage.

The viewsheds used in the
maps do not take into
account the location or
height of possible wind or
solar facilities.

It is assumed that individual viewsheds
would need to be done on a project by
project basis, once the actual siting and
height of proposed wind or solar
facilities are known.

Powerlines and sub-
stations not included
in the study.

Some mitigations
indicated in Section 6.1

Visual criteria or buffers not
included in the study.

Some level of visual and heritage
assessment of powerlines and
substations would need to be
considered in terms of NHRA.
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1.5 Relevant Regulatory Instruments

Table 1.3 Landscape and Visual Regulatory Framework

LANDSCAPE SCOPING ASSESSMENT
SPECIALIST REPORT

Instrument

Key objective

International Instrument

Ramsar Convention (The Convention of Wetlands of
International Importance (1971 and amendments)

Protection and conservation of wetlands, particularly those
of importance to waterfowl and waterfow!| habitat.

National Instrument

National Environmental Management Act (NEMA) (Act 107
Of 1998: Regulations in terms of Ch. 5.

Integrated Coastal Management Act (ICM Act) (Act 24 of
2008)

National Heritage Resources Act (Act 25 of 1999 NHRA)

Protected Areas Act (PAA) (Act 57 of 2003, Section 17)

Activities requiring authorisation and the procedure to be
followed, including proposed engineering and infrastructure
projects.

Protection of the coastal zone including land within 1 km of
the High Water Mark (HWM) to ‘protect the ecological
integrity, natural character and the economic, social and
aesthetic value of coastal public property’.

Includes protection of national and provincial heritage
sites, as well as areas of environmental or cultural value,

and proclaimed scenic routes.

Includes protection of natural landscapes.

Provincial Instrument

Land Use Planning Ordinance (LUPO)

Provincial Government of the Western Cape (PGWC),
2006: Strategic Initiative to Introduce Commercial and
Land Based Wind Energy Development to the W. Cape.

Local authority zoning schemes can be used to protect natural and
cultural heritage resources through ‘Conservation Areas’, ‘Heritage
Overlay Zones’ and ‘Scenic Overlay Zones' including scenic routes.

A broad guiding framework for the location of wind energy
facilities based on the sensitivity and capacity of landscape
types and the scale of the project.
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2 FOCUS AREAS DESCRIPTION

Landscape characteristics for each of the focus areas were based on desktop studies, reconnaissance
visits and knowledge of the focus areas from previous studies for wind and solar energy facilities
undertaken in the past by the authors.

As landforms play a major role in determining scenic resources at a regional scale, emphasis was placed
on understanding the geomorphology of the landscape, with input by an engineering geologist2. A number

of useful publications, listed below, were also consulted3.

A location plan of the 8 focus areas is shown below, and descriptions with key plans and transects of each
focus area follow.

Figure 2 Location Plan of Focus Areas
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2 M. van Wieringen, Engineering Geologist, May 2014. Personal communication.
3 N. Norman and G. Whitfield, 2006. Geological Journeys. Struik.
M. Viljoen and W. Reimold, 1999. An Introduction to South Africa's Mining Heritage. Mintek.
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Overberg Focus Area 1
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Regional context:

The Overberg focus area belongs to the winter rainfall area of the Western Cape Province, an area framed by the Cape Fold Mountains
to the north. Also known as the ‘Ruens’, the focus area is typically wheat land — the breadbasket of the region, while vineyards and
orchards are confined to the river valleys. The N2 National Road, part of the ‘Garden Route’, forms the northern boundary, and the
Agulhas Plain lies to the south.

Geomorphology:

The focus area consists of 2 broad landscape types:

1) The rugged mountains composed of resistant quartzitic sandstones of the Table Mountain Group and the Witteberg Group, which lie to
the west and south; 2) The larger area of shales and sandstones belonging to the Bokkeveld Group, which form the gently rolling
landscape typical of the area. Being softer materials, the shales have become weathered and incised by rivers, such as the Breede
River, flowing to the coast. Alluvium occurs in the wide valley of the Riviersonderend River, being a valuable agricultural area.

Landscape features:

The prominent sandstone peaks and ridges to the west and south constitute the main scenic resources of the area, being important also
for water catchment and biodiversity, and therefore having high conservation value. The expansive rolling wheat lands have their own
rural charm, revered in writings and paintings of the area. The historical pattern of settlements, notably Caledon, Napier, Bredasdorp and
Swellendam, are located at the foot of mountains, near sources of water, agricultural soils and transport routes, in response to the
landscape. The Breede River, important for recreation, and the Bontebok National Park, are among some of the visually sensitive
resources of the fcus area.

Riviersonderend Mts. |
Nort South
Alluvial | Undulating Plain Mountain Foothills
Valley | Ridge
1000 |
800

—~—

L 600 | Bredasdorpberge

Ve '
2011‘\,7,4‘!—/ e
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MSL Bokkeveld Group sandstone |
of TMG o

Transect through Overberg Focus Area 1 Ma'é‘:gzzury 1:500 000, Vertical 20
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Komsberg Focus Area 2
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Regional context:

The Komsberg focus area straddles the border between the Western Cape and Northern Cape provinces, a semi-arid inland area in the
rain shadow of the Cape Fold Mountains to the south. It comprises three main landscape regions, being the Ceres Karoo to the west, the
Klein Roggeveld and Komsberg ranges in the middle, and the Moordenaars Karoo to the east. The N1 National Road forms the southern
boundary.

Geomorphology:

The focus area consists of 4 landscape types: 1) The largest portion to the north and east, is covered by rocks of the Beaufort Group, part
of the Karoo Sequence, a variable landscape with the more resistant sandstones forming the ridges of the Komsberg and Klein
Roggeveld ranges, and the softer mudstones the lower lying areas. 2) The Ecca shales of the Grootrivier Valley. 3) The Dwyka tillites, a
geological feature of the area. 4) The Bontberg mountain north of Touwsrivier formed by the more resistant Witteberg quartzitic
sandstones.

Landscape features:

The prominent sandstone ridges constitute the main scenic features and skylines of the area. The scarp and plateau area of the
Komsberg is particularly visually sensitive in relation to the Sutherland Observatory just north of the focus area. The broken topography of
the Moordenaars Karoo on the other hand, results in more contained local viewsheds, which are less visually exposed. The Bontberg and
a nature reserve near Touwstrivier are visually sensitive, as is the Matjiesfontein Provincial Heritage Site. The N1 and the R354, which
links Matjiesfontein with Sutherland, are important visual corridors.
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Transect through Komsberg Focus Area 2 1:500 000, Vertical 20x
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Cookhouse Focus Area 3
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Plateau Undulating plain:

Regional context:

The Cookhouse focus area is located in the Eastern Cape, with the Suurberg mountains to the south. Broad plains are bounded by
the Coetzeesberg and Winterberg Mountains forming an escarpment to the north. The N10 National Road, linking Port Elizabeth with
the interior, passes through the middle of the area, and the N2 forms the south-eastern boundary at Grahamstown.

Geomorphology:

The focus area consists of 3 broad landscape types:

1) The northern portion covered by rocks of the Beaufort Group, with the more resistant sandstones, and a few dolerite dykes forming
the ridges, and the softer mudstones and siltstones in the lower lying areas;

2)The soft Ecca shales, which have been eroded by the meandering Great Fish River to form a broad valley;

3) The quartzitic sandstones of the Witteberg Formations typically forming the southern ridges, such as those of the
Swartwatersberg.

Landscape features:

Prominent sandstone and dolerite ridges constitute the main scenic features and skylines of the area. The broad valleys of the Great
Fish and Koonap Rivers, and their tributaries, provide more contained viewsheds, which are less visually exposed. Historic
settlements, such as Grahamstown in the south, and a number of frontier towns on the northern perimeter, have heritage importance.
Several scenic passes and poorts occur on the N10, the N2 and the R67 Routes (Ecca Pass). The Addo Elephant National Park lies
to the south of the focus area.

North South
[\ Escarpment Undulating Plain Valley Mountain Ridge
v
\ .Bedford Swartwatersberg
R63
dolerite
Great Fish River
Alternating mudstones, siltstones and Quartzitic Alicedale

sandstones of Beaufort Group sandstone and shale f_k

Ecca shales of Witteberg Group
Transect through Cookhouse Focus Area 3 1:500 000, Vertical 20x
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Stormberg Focus Area 4
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Stormberg focus area is located in the heart of the Eastern Cape, reaching to the foot of the great Drakensberg range of mountains in
the north-east. The eastern portion is a topographically varied landscape with numerous rural settlements peppered across the ridges
and valleys. The western portion is flatter, drier and more sparsely populated, and is fringed by the Bamboesberg and Stormsberg
ranges forming an escarpment to the north. The N6 traverses the middle of the focus area, with Queenstown as the main town in the
south, and Molteno, Dordrecht and Indwe strung along the R56 on the northern perimeter.

Geomorphology:

The focus area consists of 2 broad landscape types:

1) The alternating mudstones, siltstones and sandstones of the Beaufort Group, responsible for the varied topography of the bulk of
the focus area. These are intruded by dolerite sills and dykes forming the distinctive peaks and ridges so typical of the area.

2) The rocks of the Beaufort Group are overlaid to the north by the mudstones, shales and sandstones of the Molteno and Elliot
Formations rising up to a plateau. The uppermost Clarens sandstone formation, noted for its cave features, occurs more to the north,
with only small patches within the focus area. All of these formations belong to the greater Karoo Sequence.

Landscape features:

The area owes its scenery mainly to the doleritic landforms — plateaux, mesas and ridges with steep cliff faces, usually on one side. In
places the dolerite sills have become dish-shaped, forming ring-like outcrops clearly visible on the topographic map in the southern
portion of the focus area. The more resistant sandstones of the Molteno Formation tend to form plateau areas to the north, where vleis,
or tarns, often occur on the impermeable substrate. A patchwork of small coal mines, most of which have been abandoned, also occur
in the Molteno Formation coal beds. The doleritic landforms and scarp faces, as well as the numerous passes and poorts have great
scenic value, and views towards the Drakensberg Mountains in the north-east, notably from the R56 Route, are impressive, particularly
with winter snow.
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Kimberley Focus Area 5
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Regional context:

The Kimberley focus area straddles the boundary between the Northern Cape and the Free State, forming part of Griqualand West, an
area of grass and scrub steppe. The area is a relatively flat to gently undulating plain at about 1200m above sea level. The N12
National Road passes roughly through the middle of the focus area at Kimberley, while the larger city of Bloemfontein lies some 150km
to the south-east on the N8 National Road.

Geomorphology:

The focus area consists of 3 broad landscape types: 1) The eastern portion composed of shales of the Ecca Group, intruded in places
by dolerite. Patches of hardpan calcrete result in the characteristic salt pans of this area. 2) The western portion includes andesite
lavas of the Ventersdorp Supergroup. 3) Much of the area is covered by a layer of aeolian sands. Diamond prospecting and mining are
prevalent in the area, particularly along the terraces of the Vaal River, the diamonds originating from the Kimberlite pipes and dykes.

Landscape features:

Except for the dolerite outcrops there are few topographic features in the expansive landscape. The minimal topography and visual
enclosure means that any development is visible for long distances. In the east the salt pans are a characteristic feature in an area
where other drainage features are absent. In the west the Vaal River is an important landscape feature. The N12, N8, R31 and R64
Routes are important arterials and visual corridors. Kimberley is considered an important historical diamond mining town.
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Transect through Kimberley Focus Area 5 1:500 000, Vertical 20x
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Vryburg Focus Area 6
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Regional context:

The Vryburg focus area lies in the flat and expansive heart of the Free State Province at 1200-1300m elevation - an area of dry winters
and summer thunderstorms. Routes from Vryburg, in the centre of the focus area, spread out like spokes of a wagon wheel, notably
the N14 towards Gauteng, and the N18 to Mafikeng in the north-east and Kimberley in the south.

Geomorphology:

The focus area consists of several landscape types. Most of the northern and eastern portions of the focus area are composed of
andesite lavas of the Ventersdorp Supergroup, as well as more resistant granite and gneiss. The south-western quadrant contains
shales, sandstones, dolomite and andesite of the Griqualand West Sequence. Areas to the west and north-west are covered by more
recent sand and limestone of the Kalahari Group.

Landscape features:

The blue cosmic sky and broad horizons are as much a feature of the Free State landscape as the subdued topography. Salt pans,
which dot the area, and ‘fonteine’ are important features in the dry landscape with its generally ephemeral drainage courses. The Leon
Taljaard Nature Reserve lies outside Vryburg.
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Transect through Vryburg Focus Area 6 1:500 000, Vertical 20x
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Upington Focus Area 7
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Regional context:

The Upington focus area is located in the Northern Cape Province on the Gariep River (Orange River), the elevation ranging from
800m in the river valley to 1000m on the plateau, and reaching 1200m on the low mountains. Upington, the main town in the focus
area, has become something of a solar energy centre in the country. The N10 and the N14 National Roads, which cross each other at
Upington, follow the Gariep River in places.

Geomorphology:

The focus area consists of several landscape types. The relatively flat landscape belies the complex geology below the surface. A fault
line runs down the middle dividing the focus area into two broad geological types — granite, gneiss, andesite and amphibolite in the
western portion, and schist, quartzite and sandstone in the eastern portion, the hard quartzites forming the low mountain ridges, such
as the Skurweberg and Witberg. However much of the area is covered by a layer of sand interspersed with calcrete or limestone.
Reddish longitudinal sand dunes, running in a NW-SE direction, are a characteristic feature of these areas. To the west of Upington, on
the northern banks of the river are gneiss and dark amphibolite rock outcrop features.

Landscape features:

The broken ridgelines of the Skurweberg, the Witberg (white quartzites) and Bakensberg provide some of the few topographic features
in the area, and are therefore visually sensitive. The Gariep River and its associated floodplain creates a linear green oasis in a dry
land, providing the main landscape feature of the focus area. Vineyards are cultivated along this narrow belt, irrigated from the river by
a system of canals. Between Upington and Keimoes the river splits into a labyrinth of channels and islands, many of which are linked
by footbridges. Smaller features of interest in the area include the salt pans, the red dunes and the granite / gneiss rock outcrops. The
N10 and N14 are important visual corridors, particularly where these follow the Gariep River.
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Regional context:

The Springbok focus area is located in the Northern Cape Province some 50km south of the Gariep River (Orange River), bordering
on the Richtersveld to the north and the Atlantic to the west. The elevation ranges from about 200m on the coastal plain to 1000m on
the plateau to the east. The main towns are Springbok and Steinkopf on the N7 National Road, which links the Western Cape with
Namibia to the north. Nababeep, Okiep and Concordia are historic copper mining towns, which together with Springbok, is the oldest
mining district in South Africa. (With reserves dwindling, the mines are now being closed down after more than 150 years of mining).
Kleinzee and Hondeklipbaai are recreational settlements at the coast.

Geomorphology:

As in the case of the Upington area, the Namakwa focus area is underlain by large domes of granite and gneiss, which have been
eroded along the escarpment edge to form an intensely rugged topography. Predictably, the most pronounced and scenic topography
is provided by the more resistant quartzitic, gneiss and schist rocks belonging here to the Okiep Group. A north-south fault line to the
east of the N7 defines an area of flat-topped sedimentary sandstone, shale and limestone overlaid on the granite. On the coastal plain
and on the plateau the rocks are mostly hidden by more recent sands of aeolian and alluvial origin, interspersed with calcrete.

Landscape features:

The coastal zone is of scenic and archaeological importance, and although the coastal plain is generally flat, there are a number of
dune features and rock outcrops. The area has been intensively mined in the past for diamonds and many of the open cast trenches
remain. The rugged mountainous escarpment further inland, consists of granite and gneiss domes, giving the area its distinctive
scenery. The deeply incised landscape has visually sensitive ridgelines, and includes a number of scenic passes and poorts, such as
the Spektakel Pass. The flat plateau to the east is larger in scale and visually expansive, interspersed here and there by hilly outcrops
of quartzite and schist, such as the Aggeneysberg, adding interest to a relentless landscape. The broad dry Koa valley to the west of
Aggeneys is an ancient course of the Gariep River (Orange River). The Goegap Nature Reserve to the east of Springbok occupies
mountainous terrain and would therefore be visually sensitve for some distance. The Namaqua National Park is located on the
southern boundary of the focus area.
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3 ABSOLUTE SENSITIVITY MAPPING

3.1 Identification of absolute sensitivity criteria (visual)

This section provides indicators for sensitive landscape features in two separate (wind and solar PV)
absolute sensitivity maps for each study area. (See Maps 1.1 to 8.1 below).

The criteria for determining absolute sensitivity were partly based on those from PGWC (2006)4. (See also
Appendix A). However the fact that wind turbines have increased in size in recent years needs to be taken
into account. Criteria and sensitivity indices from the Strategic Environmental Framework (SEF) for wind
farms were also noted®. A wide range of international sources dealing with wind farm buffers were
examined, such as those from Scotland and elsewheres®.

The draft report by the PGWC (2006) indicates the following:
A. Commercial Wind Energy development should be excluded from:

e Areas of high aesthetic landscape value, particularly national parks and provincial nature reserves
and other wilderness areas: and
e Areas where technical and safety considerations apply.

B. Wind energy should be encouraged:

o At strategic locations identified in a Regional Wind Plan (RWP) to be prepared by the relevant
planning authority;

e  Where they are well located in terms of visual impact, technical and safety criteria and landscape,
environmental and planning criteria;

e In appropriate urban and industrial “brownfield” sites;

e Where visual disturbance to the landscape has already occurred (e.g. power transmission lines);
and

e At the local scale where energy facilities could provide power to small users.

The criteria established in this section are similar for all the focus areas, although local conditions and
viewsheds needed to be taken into account when determining buffers for each area. The recommended
buffers should be seen as nominal for SEA mapping purposes and subject to local viewsheds and micro-
siting considerations.

Key features and criteria are given below in Table 3.1 for wind energy, and Table 3.2 for solar PV energy.
The criteria involving ridgelines, scarps, prominent elevations and geological features were mapped using
topographical and geological maps and were based partly on interpretation and synthesis of these features
by the visual specialists.

4 Provincial Government of the Western Cape and CNdV, 2006. A Strategic Initiative to Introduce Commercial and
Land Based Wind Energy Development to the Western Cape.

5 Environomics and MetroGIS, 2011. Strategic Environmental Framework for the Optimal Location of Wind Farms in
the Coastal Provinces of South Africa. Prepared for DEA and GIZ.

6 Scottish Natural Heritage, Dec. 2009. Siting and Designing Wind farms in the Landscape. www.snh.org.uk
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Table 3.1 Wind Energy Criteria

Description of feature/
criteria

Source

Landscape/ Scenic Features

LANDSCAPE SCOPING ASSESSMENT
SPECIALIST REPORT

Focus areas

Map

Ridgelines / scarps/ 1:500 000 topo map |500m 1 - - All
prominent elevations/
geological features
Steep slopes SRTM DEM data >1:4 1:4 - All
1:10
Major rivers/ water bodies 1:500 000 topo map |1 km 2 - - 1,3,4,5,6,7,
Perennial rivers SANBI-NFEPA - 250m 500m 8
Wetlands
Ramsar Sites SAPAD 2014 5km 10km 15km 1 (buffer)
Coastal zone NGI shapefiles 1 km3 2 km 4 km 8
Protected Areas/ Heritage Features/ Sensitive Receptors
National Parks SAPAD 2014 5km 4 10km (within 15km (within |1, 3b, 5b, 8b
viewshed) viewshed)
Protected landscapes/ nature |[SAPAD 2014 3km 4 5km (within 10km (within |1,2,3b, 4,6, 8
reserves/ botanical gardens viewshed) viewshed)
Private reserves/ game farms |SAPAD 2014 and 2km 5km (within 7km (within 1b, 2, 3, 4, 6,
Google Maps viewshed) viewshed) 7b
Eastern Cape
Protected Areas
Expansion Strategy -
2012
North West Game
Farm layer
Cultural/ rural landscapes Heritage specialists As 500m5 1km (within 1,2,3,4,6,7,
demarcated (within viewshed) 8
viewshed)
South African Large 1:500 000 topo map |Viewshedas | - - 2
Telescope 25 km radius shown
(SALT)
Heritage/ archaeological Heritage Specialists | As 500m5 1km (within All
sites/ battle sites/ demarcated (within viewshed)
cemeteries viewshed)
Towns/ villages/ settlements |AfriGIS 2013 2km® 4 kmé6 6 km 6 All
SG.towns
National roads NGl 1 km 3kms? 5km8 All
Provincial/ arterial routes NGl 1 km - 3kms All
Scenic routes/ passes/ 1:500 000 topo map |1 km 3kms 5kms8 1,2,3,4,8
poorts
Passenger rail lines NGl 1 km 3 kms8 5km8 1,2b,3,4,5,6,7

1The distance could vary at the micro-siting stage depending on site- specific conditions.
2 Where minor rivers, wetlands and pans have scenic value, buffers should be applied in the micro-siting.

3 The 1km setback is based on Integrated Coastal Management Act. Could be more on scenic or pristine coastlines

depending on viewsheds.

4 Development within 10 km of National Parks and 5 km of Protected Areas requires authorisation in terms of NEMA.
5 Buffer depends on the type of heritage resource and needs to be determined by a heritage specialist.

6 Excludes rural kraals.

7 Not included in landscape mapping.
8 Buffers should be related to viewsheds.
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LANDSCAPE SCOPING ASSESSMENT

SPECIALIST REPORT

Description of feature/ _ Mod. sensitive | Focus areas Map
. Source
criteria
Landscape/ Scenic Features
Ridgelines / scarps/ prominent 1:500 000 topo map 250m1 - - All
elevations/ geological features
Steep slopes SRTM DEM >1:4 1:4 - All
1:10
Major rivers/ water bodies 1:500 000 topo map 1 km - - 1,3,4,5,6,7,
Perennial rivers/ SANBI-NFEPA - 250 m 500 m 8
Wetlands 2
Ramsar Sites SAPAD 2014 2.5 km 5 km 7.5 km 1b (buffer)
Coastal zone NGI shapefiles 1 km3 2 km 4 km 8
Protected Areas/ Heritage Features/ Sensitive Receptors
National Parks SAPAD 2014 2.5 km4 5 km (within 7.5 km 1, 3b, 5b, 8b
viewshed) (within
viewshed)
Protected landscapes/ nature SAPAD 2014 1.5 km 4 3 km (within 5 km (within |1, 2, 3b, 4, 6, 8
reserves/ botanical gardens viewshed) viewshed)
Private reserves/ game farms SAPAD 2014 and 1 km 2 km (within 3 km (within | 1b, 2, 3, 4, 6,
Google Maps viewshed) viewshed) 7b
Eastern Cape Protected
Areas Expansion
Strategy - 2012
North West Game Farm
layer
Cultural/ rural landscapes Heritage specialists As 500 m (within | 1 km (within |1,2,3,4,6,7,
demarcated viewshed) viewshed) 8
South African Large Telescope 1:500 000 topo map Viewshed as | - - 2
(SALT) 25 km radius shown
Heritage/ archaeological sites/ Heritage specialists As 500m (within | 1km (within All
battle sites/ cemeteries demarcated viewshed) 5 viewshed) 5
Towns/ villages/ settlements AfriGIS 2013 500m 6 1 km 6 2km®6 All
SG.towns
National roads NGl 500m 1kms8 2km8 All
Provincial/ arterial routes NGl 250m - 1km38 All
Scenic routes/ passes/ poorts 1:500 000 topo map 500m 1kms?8 2kms8 1,2,3,4,8
Passenger rail lines NGl 500m 1km8 2kms8 1,2b,3,4,5,6,7

1The distance could vary at the micro-siting stage depending on site- specific conditions.
2 Where minor rivers and tributaries have not been indicated, buffers should be applied in the micro-siting.
3 Based on Integrated Coastal Management Act. Could be more on scenic or pristine coastlines depending on

viewsheds.

4 Development within 10 km of National Parks and 5 km of Protected Areas requires authorisation in terms of NEMA.
5 Buffers depend on the type of heritage resource and need to be determined by a heritage specialist.

6 Excludes rural kraals.

7 Not included in landscape mapping.
8 Buffers should be related to viewsheds.
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3.2 Absolute sensitivity maps

Separate absolute sensitivity maps (for wind and solar PV), for each focus area are attached. (Maps 1.1 to
8.1). The layers making up these maps are illustrated in Figure 3 Below.

Figure 3 Sensitivity mapping layers

Topography - Elevation Landscape types

Base Maps

Protected landscapes Sensitive receptors

Interpretative Maps

Absolute sensitivity synthesis
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Map 8.1S : Springbok Focus Area 8 ¢ Absolute Sensitivity SOLAR PV
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4  DEVELOPMENT DENSITY LIMIT MAPPING

This section provides an interpretation of the landscape sensitivities listed above to produce two separate
(wind and solar PV) development density threshold maps for each study area. (See Maps 1.2 to 8.2 below).

4.1 Criteria for determining development density limits

Criteria as set out in Table 4.1 are an attempt to ensure consistency and enable the process to be
duplicated elsewhere. Threshold criteria include the following:

Level 1: Very high sensitivity areas

e Visually sensitive or scenically valuable resources, such as skyline ridges and other prominent
topographic features, which have been identified as probably not being suited for development owing to
their aesthetic or scientific values;

e Protected areas (national parks, nature reserves, botanical or biosphere reserves, private reserves,
game farms);

e Cultural landscapes, heritage and archaeological sites; and
e Settlements, scenic routes, tourism facilities and other sensitive receptors.

Level 2: High sensitivity areas

e Complex terrain with high topographic variation and landscape dissection, which significantly limits the
size of development that is considered suitable in these areas;

e Intimate landscape scale and fine-grain texture of fields etc;

e High level of landscape and scenic constraints; and

e Close proximity of protected areas and sensitive receptors (as listed in Level 1 above).

Level 3: Medium sensitivity areas

e Moderately complex terrain with some topographic variation and landscape dissection, which may limit
the size of development that is considered suitable in these areas;

e Medium landscape scale and texture;

e Moderate level of landscape and scenic constraints; and

e Intermediate proximity of protected areas and sensitive receptors (as listed in Level 1 above).

Level 4: Low sensitivity areas

e Relatively even terrain, flat to gently rolling topography and slopes less steep than 1:10 gradient, which
is considered suitable for the largest size development;

e Large, expansive landscape scale and coarse-grain texture;

e Few landscape and scenic constraints; and

e Absence of protected areas and few sensitive receptors (as listed in Level 1 above).

The same criteria apply to both wind and solar PV development, although buffers vary to accommodate the
differences in scale between these technologies.
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Table 4.1 Development Density Threshold Criteria: Summary

Development density limit | Landscape characteristics

Visually sensitive resources with major visual constraints.

Complex terrain with high level constraints and close
proximity of protected areas / sensitive receptors.

Level 3 Moderately complex terrain with moderate level

Medium sensitivity areas constraints and intermediate proximity of protected areas
(orange on map) / sensitive receptors.

Level 4 Relatively even terrain with few constraints and few

Low sensitivity areas sensitive receptors.

(green on map)

4.2 Development density limit maps

Separate wind and solar PV development density maps for each focus area are indicated below. (Maps
1.2 t0 8.2). These are determined from the ‘absolute sensitivity’ maps as illustrated in Figure 4 below.

Figure 4 Development density synthesis maps

Absolute sensitivity map V. high, high, medium
and low development

density limits
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5 INTERPRETATION AND IMPLEMENTATION OF DENSITY LIMIT MAPS

5.1 Interpretation of the development density limit maps

This section provides a guideline on the interpretation and implementation of the development density
threshold maps as well as permit requirements (where applicable) for the focus areas. The guideline for
development density for each threshold level is indicated in Table 5.1 below.

Table 5.1 Guideline for Development Density for Wind and Solar PV Energy

Threshold Development density Assessments required 1

No wind or solar PV development recommended. Full specialist VIA required to motivate for
development.

Limited development on a small scale subject to Micro-siting by visual specialist if
setback, clustering and spacing considerations. proposed development falls within the
uideline for density limits.
Level 3 Development on a moderate scale subject to setback, g y
Mod. sensitivity clustering and spacing considerations. Full specialist VIA required to motivate for
Level 4 Development generally permitted subject to micro- deviation if guideline for density limits
Low sensitivity siting considerations. are not met.

1 See also Section 5.4 below.

5.2 Development clustering

Development density clustering is related to both the size and spacing of the wind or solar PV facilities, and
the type of terrain (the receiving environment), as well as viewsheds. These together determine an
acceptable development density in terms of mitigating cumulative visual impacts.

A preferred clustering of wind and solar PV energy facilities is based on the parameters in Tables 5.2 and
5.3 below?, as well as on the criteria outlined in Table 4.1, namely:

e lLandscape characteristics / scenic constraints (including terrain complexity);
e Protected areas and heritage sites (including cultural landscapes); and
e Sensitive receptors (including settlements and routes).

These criteria are combined to determine the appropriate size of clusters, their approximate footprint, and
recommended buffers between clusters, for wind energy and solar PV energy in Tables 5.4 and 5.5.
Figures 5 and 6 indicate clustering in relation to development density limits.

7 See notes on wind energy facilities in Appendix A, attached.
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Table 5.2 Wind farm parameters (see Appendix B)
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SPECIALIST REPORT

Parameter Size Notes
Height of turbine hub 120 m Turbine heights range from 80 - 120m+. 120m is fairly common.
Diameter of rotor 130 m Rotor diameter is usually about 1.1 to 1.2x hub height.
Total height of hub/rotor 185 m Height to the tip of the rotor.
Turbine spacing 5D =650 m | Distance between turbines (D) is a function of rotor diameter. Min.
Spacing between rows 7D =910 m |preferred spacing is 3D and between rows 5D. More optimum spacing
is 5Dx7D. Spacing depends on terrain and wind conditions.
Average area / wind turbine + 60 ha Based on spacing above, area required is approx. 650 x 910.
Max. wind farm size 140 MW Based on Government bidding process.
Average no. turbines + 60 Based on approx. 2.3 MW / turbine. Depends on turbine capacity.
Overall footprint of wind farm + 36 km?2 Based on 60 turbines each requiring 60 ha.
Preferred max. no. wind farm 3 Based on risk of creating industrial complexes in rural or wilderness
phases areas, i.e. cumulative impacts.
Aver. no. turbines for 3 phases + 180 Based on + 60 turbines per allowable 140 MW phase.
Overall footprint for 3 phases + 108 km?2 Based on average 36 km2 / phase.
Setback from external boundary +280m Setback is 1.5 times toppling distance, based on LUPO.
Proposed buffer between clusters 6 km Relates to clustering and creating identifiable groups of turbines.
Previously proposed buffer between |30 km Based on PGWC (2006) guidelines. Relates to cumulative visual
wind farms outside the focus areas impacts. Could be less depending on viewsheds.
Table 5.3 Solar farm parameters
Parameter Size Notes
Max. solar farm / cluster size 75 MW Based on current Government bidding process
Approx. overall area / MW 2.5 ha Could vary depending on MW capacity.
Approx. overall footprint of solar farm + 200 ha | Could vary depending on site constraints and other infrastructure.
Preferred max. no. solar farm phases 4 Suggested limit for solar farm size to avoid cumulative impacts and risk
of creating industrial landscapes in rural or wilderness areas.
Net footprint for 4 phases + 800 ha | Based on * 200 ha/ phase. Excludes buffers between clusters.
or 8 km2 | (May vary depending on site constraints).
Setback from boundaries 30m 30 m usually required from farm boundaries in zoning schemes.
Proposed buffer between solar farm 3 km Relates to clustering of development and cumulative visual impacts.
clusters Could vary depending on viewsheds.
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Table 5.4 Size and spacing of wind farm clusters (see Figure 5)

Development density limit 1 Recommended cluster limit | Approx. Buffer between
2 footprint/ cluster 3 | clusters 4

Not considered suitable for development

Small clusters up to 15 + 9 km?2
turbines/ cluster

6 km if within
same viewshed as
another cluster

Medium sensitivity Medium clusters up to 30 + 18 km?2
turbines/ cluster

Low sensitivity Large clusters up to 60 + 36 km?2
turbines/ cluster

1See Table 4.1 for development density criteria.

2 Each phase of the wind farm could have several clusters, the sizes of which would depend on the density limit.
3 Assumes average area of 60 ha per turbine, (see Table 5.2). This would vary depending on site constraints.

4 Buffers only applicable if the total number of turbines exceed the cluster limit.

Table 5.5 Size and spacing of solar PV farms

Development density limit 1 Recommended solar PV Buffer between solar
cluster size limit 2 PV clusters 3

Not considered suitable for development

Small clusters up to 25 ha

(10 MW)
3 km if withi
Medium sensitivity 5 Medium clusters up to 100 ha . m IFwithin same
viewshed as another
(35 MW)
cluster
Low sensitivity 5 Large clusters up to 200 ha
(75 MW)

1See Table 4.1 for development density criteria.
2 Each solar farm could have several phases, the sizes of which would depend on the density limit.
3 Buffers only applicable if the total area of a solar PV development exceeds the cluster limit.

Figure 5 Spacing of wind farm clusters

Small clusters in complex terrain

Medium clusters in undulating terrain Large clusters in even terrain

At
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Figure 6 Cluster size in relation to
visual sensitivity

Focus area with a
number of wind
farms with phases
of 140 MW.

 Medium sensitivity

-,

Ideally the size of wind farm
clusters should vary according
to the level of visual sensitivity
of the area.

e e i e R

5.3 Integration of wind and solar development thresholds

Clustering and spacing between clusters within wind or solar PV farms has been suggested in Section 5.2
above to minimise cumulative visual impacts. Similar criteria can be used in the spacing between wind and
solar PV farms, where these are located within the same viewshed, as indicated in Table 5.6 below.

Table 5.6 Recommended Buffer between Wind and Solar Energy Farms

Medium
sensitivity

Solar PV Energy

25 ha solar PV 100 ha solar PV 200 ha solar PV
cluster limit cluster limit cluster limit

Wind energy

15 turbine wind

cluster limit
Medium 30 turbine wind e .
sensitivity cluster limit 3 km buffer if within same viewshed

60 turbine limit
wind cluster
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This section lists key impacts with site-specific descriptions and mitigation measures.

Table 6.1 Impacts and Mitigations for each Focus Area

Site

Key impacts

Site specific description

Mitigation

Overberg
focus area 1

1. Potential visual impact on
scenic mountain landforms.

2. Potential visual impact on
national park, nature reserves
and tourist facilities.

3. Potential visual impact on
recreation activities, guest
camps and nature experience
of Breede River.

4. Potential visual impact on
mission villages and historic
settlements, and related
cultivated landscapes.

5. Potential visual impact on
scenic routes and rural quality
of the Overberg.

Swartberg (north of Caledon),
Akkedisberg, Bredasdorpberg,
Soetmuisberg.

Bontebok National Park, Salmonsdam,
Geelkop, Heuning-berg nature
reserves. Caledon Wild Flower Garden
and spa.

Breede River Valley between
Swellendam and Malgas.

Genadendal, Elim, Greyton, Napier,
Swellendam and related historical
farmland.

N2 National Road, Malgas ferry,
Akkadisberg Pass, R316 to
Bredasdorp, R406 to Genadendal and
Greyton, 'flower route' via Elim.

Avoid development on scenic
mountain features and sensitive
skylines.

Avoid development within
viewshed of protected landscapes.
Shield navigation lights at night.

Avoid visibility of turbines,
substations and powerlines within
Breede River corridor.

Maintain recommended visual
buffers. Avoid powerlines across
sensitive cultural landscapes.

Maintain recommended visual
buffers. Screen substations. Avoid
powerlines crossing scenic routes
and N2.

Komsberg
focus area 2

1. Potential visual impact on
the scarp rim and mountain
ridges skyline.

2. Potential visual impact on
scenic routes and wilderness
quality of the area.

3. Potential visual impact on
historical settlements and
farmsteads.

4. Potential visual impact on
the Sutherland Astronomical
Observatory, which requires
dark skies at night.

Komsberg escarpment, and Klein
Roggeveld and Bontberg mountains.

N1 National Road, R354 between
Matjiesfontein and Sutherland, and
Komsberg Pass.

Matjiesfontein Provincial Heritage Site.
Saaiplaas homestead.

The Observatory on the Komsberg
Plateau, vulnerable to interference
from lights at night.

Maintain recommended visual
buffers from edge of the
escarpment rim and ridgelines.

Maintain recommended visual
buffer along routes. Locate
substations out of view. Avoid
powerlines across N2 and R354.
Confine powerlines to a single
corridor.

Avoid development within a 5km
viewshed of Matjiesfontein.
Maintain visual buffers around
farmsteads.

Impacts on the Observatory to be
taken into account before
development considered.
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Site

Key impacts

Site specific description

Mitigation

Cookhouse
focus area 3

1. Potential visual impact on
mountain ridge skylines and
steep slopes.

2. Potential visual impact on
scenic river corridors and
gorges.

3. Potential visual impact on
scenic passes and poorts.

4. Potential visual impact on
protected landscapes, game
farms and the rural quality of
the area.

Suurberg, Swartwatersberg,
Niekerksberg, Ariesberg, Mount
Prospect and Fish River Rand.

Great Fish River and Koonap River at
the Fish River Rand.

Road poorts through the Niekerksberg,
Mount Prospect, Fish River Rand and
Swartwatersberg.

Andries Vosloo Kudu Nature Reserve,
and all identified game farms.

Maintain recommended visual
buffers from edge of scarps and
ridgelines.

Maintain recommended visual
buffer along these stretches of
river. Avoid powerlines crossing the
rivers.

Maintain recommended visual
buffers along road passes and
poorts. Avoid powerlines across
scenic roads.

Maintain buffers around nature
reserves and game farms, and use
screen planting where feasible.

Stormberg
focus area 4

1. Potential visual impact on
the characteristic mountain
landforms, including scarps.

2. Potential visual impact on
nature reserves and guest
farm tourist facilities, and
wilderness experience.

3. Potential visual impact on
scenic passes and poorts, and
on the rural quality of the
area.

4. Potential visual impact on
rural settlements and
traditional kraals.

Dolerite peaks and ridges throughout
the focus area. The escarpment, incl.
the Bamboesberg and Stormberg.

Lawrence de Lange NR, Black Eagle
Private NR, Roydon Private NR and
Game Lodge. Guest farm near
Sterkstroom.

Boesmanshoek Pass, Penhoek Pass,
Cala Pass, Mackay's Nek Pass,
Nonesi's Nek Pass, Indwe Poort and
other poorts along the N6 and arterial
roads.

Widespread, almost contiguous rural
settlements across the eastern portion
of the focus area.

Maintain recommended buffers
along scarp edges and ridgelines,
and around prominent dolerite
landforms.

Avoid development within
viewsheds of protected
landscapes. Shield navigation
lights at night.

Maintain recommended visual
buffers along these road passes
and poorts. Avoid powerlines
across scenic roads.

Maintain recommended visual
buffers. Consider smaller-scale
solar PV and wind energy facilities.

Kimberley
focus area 5

1. Potential visual impact on
the expansive landscape and
sense of place.

2. Potential visual impact on
national park and nature
reserves, and wilderness
experience.

3. Potential visual impact on
Vaal River cultural and
recreational landscape.

4. Potential visual impact on
national road, historical rail
line and battle sites.

Flat plains punctuated by dolerite
outcrops and saltpans.

Vaalbos National Park, Soetdoring
Nature Reserve adjacent to the focus
area.

Vaal River Valley and Barkley East
area, including mining history.

N12 and N8 National Roads and
adjacent rail lines. Several Boer War
battle sites.

Avoid development on dolerite
outcrops and saltpans in the
otherwise featureless landscape.

Avoid development within
viewsheds of protected
landscapes. Shield navigation
lights at night.

Maintain recommended visual
buffers. Avoid powerlines across
the river.

Maintain recommended visual
buffers. Avoid powerlines across
national roads and battle sites.
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Site

Key impacts

Site specific description

Mitigation

Vryburg
focus area 6

1. Potential visual impact on
skylines of plains and broad
horizons.

2. Potential visual impact on
nature reserves and
wilderness experience.

3. Potential visual impact on
national and arterial roads
(visual corridors).

Flat plains punctuated by low, subtle
topographic features, mainly south of
Vryburg.

Leon Taljaard NR, and other reserves

on the R34 and R504 SE of Vryburg.

N18 and N14 National Roads, R34,
R504, R377 and R378 arterial roads.

Avoid locating development on
prominent landscape features,
saltpans and drainage courses.

Avoid development within view-
sheds of protected landscapes.
Shield navigation lights at night.

Maintain recommended visual
buffers. Avoid powerlines across
national and arterial roads.

Upington
focus area 7

1. Potential visual impact on
the expansive desert
experience.

2. Potential visual impact on
Gariep River (Orange River)
recreational and agricultural
landscape.

3. Potential visual impact on
national and arterial roads
(visual corridors).

Flat plains punctuated by quartzitic
and schist ridges incl. Skurweberg,

Langberg, Witberg, Bakensberg and
Asbesberg ranges.

Gariep River valley, particularly
braided river and cultivated farmlands
between Upington and Keimoes.

N14 and N10 Routes, particularly
where these run adjacent to the
Gariep River and vineyards.

Maintain recommended buffers for
ridgelines, sand dunes and
saltpans.

Avoid development and power-
lines within local viewshed of
Gariep River corridor.

Maintain recommended visual
buffers. Avoid powerlines across
national roads and cultural farming
landscapes.

Springbok
focus area 8

1. Potential visual impact on
the rugged peaks and ridges
of the escarpment and other
outcrops.

2. Potential visual impact on
the national park and nature
reserve, and related
wilderness experience.

3. Potential visual impact on
rivers and their tributaries in
the arid landscape.

4. Potential visual impact on
national and arterial roads,
and scenic passes.

5. Potential visual impacts on
historic settlements and
mining towns.

Granitic escarpment incised by
drainage lines, ranging from north to
south across the focus area, and the
Aggeneys Mts. To the east.

Namaqua National Park on the
southern boundary, and Goegap
Nature Reserve near Springbok.

Buffels and Doring River corridors, and
numerous tributaries, and steep
scenic gorges of the escarpment.

N7 and N14 National Roads, the
coastal road, R382, and R355 incl.
the Spektakel Pass. The
Wildeperdhoek and Messelpad Passes
on the southern boundary.

Steinkopf historic mission settle-ment.
Nababeep, Okiep and Concordia
historic copper mining towns.

Avoid development and powerlines
on the visually prominent peaks,
ridges and outcrops.

Avoid development within
viewsheds of protected
landscapes. Shield navigation
lights at night.

Maintain recommended visual
buffers. Avoid powerlines across
rivers, tributaries and gorges.

Maintain recommended buffers.
Avoid powerlines across national,
coastal and scenic routes /
passes.

Maintain recommended visual
buffers. Avoid powerlines intruding
on historic settlements.
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Table 6.2 Overall suitability and comments on focus areas
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Site

Overall Suitability

Comment

Overberg
focus area 1

Areas to the west, between Bot River and Caledon, as
well as to the south of the R316 linking Caledon with
Bredasdorp, have high levels of landscape constraints
and are therefore generally unsuitable for wind or
large-scale solar PV development.

Areas in the eastern portion of the focus area have
fewer constraints and are potentially more suitable
from a landscape / visual perspective.

The two areas, (to the west and south), including
north of the N2, should possibly be excluded from
the focus area, although small-scale solar PV
facilities could be considered because of their
relatively small footprint.

Komsberg
focus area 2

Most of the landscape constraints in the focus area
are related to the topographic features of the
Komsberg Mountain Escarpment, the Klein Roggeveld
Range, and the Bontberg to the south.

The eastern portion has fairly broken terrain with
moderate sensitivity, while the western portion has
more even terrain with fewer lanscape constraints.
The plateau area to the north is visually sensitive
because of the Sutherland Astronomical Observatory.

Special care needs to be taken with any proposed
development on the Komsberg Plateau, because
of the visual sensitivity of the Sutherland
Observatory, particularly to lights at night.

Cookhouse
focus area 3

Most of the landscape constraints are located in the
southern and far eastern portions of the focus area,
including the Swartwatersberg and Fish River Rand
areas, and should generally be avoided. The northern
and western portions on the other hand have fewer
constraints, and therefore less visual sensitivity.

The southern and eastern portions should possibly
be excluded from the focus area because of their
visual and scenic sensitivity.

Stormberg
focus area 4

Characteristic landforms of the focus area are the
dolerite-capped peaks, koppies and ridges, which
have scenic value and tend to be visually sensitive.
These create a fairly fragmented pattern within the
focus area, with the western portion having fewer
constraints.

The numerous rural settlements in the eastern portion
would make large-scale wind farms difficult, but
smaller scale development could be considered.

In terms of landscape constraints, wind energy
development would be more likely west of the N6
and R56 linking Queenstown with Molteno. A wind
farm has already been constructed in this area SE
of Molteno.

Kimberley
focus area 5

Except for an area around the Vaal River corridor and
Kimberley, most of the focus area would be suitable
for wind or solar PV energy development, from a
landscape and visual perspective.

The siting of development would need to take the
numerous salt pans and minor topographic
features into account.

Vryburg focus
area 6

Except for areas around the major settlements and
the nature reserves, most of this focus area would
again be suitable for wind and solar PV energy
development from a landscape and visual perspective.

The siting of development would need to take the
drainage courses and salt pans, as well as a few
minor topographic features into account. These
tend to be micro-siting considerations.
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Site Overall Suitability Comment
Upington The areas with the largest degree of landscape The siting of development would need to take the

focus area 7

constraints tend to concentrate along the Gariep River
corridor with its associated cultivated farmland on
alluvial soils, particularly between Upington and
Keimoes.

The N10 and N14 National Roads have some scenic
value where they follow the Gariep River. There are
few constraints over the rest of the focus area.

quartzite and schist ridgelines into account, as
these provide interest in an otherwise flat
landscape. Sand dunes and salt pans tend to be
special features, which need to be protected.

Springbok
focus area 8

Most of the landscape constraints occur in the
mountainous escarpment area to the west of the N7,
the rugged topography, steep slopes and stream
courses tending to be scenically valuable and visually
sensitive.

The other major constraints are the visual buffers for
the Namaqualand National Park and the Goegap

The siting of development would need to take the
quartzite and schist outcrops into account, as
these provide interest in the relatively flat
landscape, as do the scenic passes and poorts.

The coastline, sand dune features, salt pans and
historic mining settlements also need to be
considered in the siting of development.

Nature Reserve.

The plateau area to the east has few visual
constraints, except for the Aggeneys mountain and
other smaller landscape features.

7  CONCLUSIONS AND FURTHER RECOMMENDATIONS

The landscape specialist study covers a fairly broad range of environmental considerations, including
landscape character, geomorphology, scenic resources, protected landscapes and sensitive receptors,
along with cultural landscapes and heritage resources provided by the heritage specialists.

A methodology and criteria were developed to determine landscape sensitivity, and in turn development
density limits for both wind and solar PV energy development.

Through a process of refining the criteria and testing these in terms of spatial mapping, a reasonably
robust method has been developed that can be easily replicated both within the defined focus areas, and
for other areas which may be considered in the future.

A relatively even distribution of development density parcels were identified for very high, high, medium
and low sensitivity. The study revealed that for the most part adequate opportunities exist in the focus
areas for both wind and solar PV energy facilities, and that visual impacts can be partly mitigated.

Larger areas tend to be available for solar PV energy development than for wind energy development,
because of the smaller buffers required for solar farms.

The study further revealed that in a few cases certain portions of the focus areas should ideally be
excluded from development.

It is recommended that extended or additional focus areas be investigated, if and when required, using the
same methodology and criteria, which should enable fairly rapid results.

It is further recommended that powerlines and substations be seen as an integral part of wind and solar
energy projects, and that criteria, including buffers, be established for these.
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8 APPENDIX A: CRITERIA FOR WIND FARMS (PROVINCIAL GOVERNMENT
OF THE WESTERN CAPE, 2006)

Recommended Criteria Thresholds for Regional & Site Level Assessment

No. Criteria Threshaold Notfes/Data Source
(Distance from) VYalue [See Note (1)]
1. Urban Areas Wrican edge lines assumed where necessary for rural
B00m from : .
towns with no formal urban edge. This distance
uriban edge i B e
adeguately covers noise and flicker criteria
2 Residential Areas (including rural Threshold adeqguately covers noise and ficker crtera. All
dwelings) 400 rural dwellings mapped from 1:50 000 series, but these
are not comprehensive or up fo date.
3. Transport Roules
3a. Maticnal Roads Should depend on scenic value of route. Can be
3km
reduced.
3. Local Roods S00mm Review if high scenic value.
3c. Provincial Towrist Route 4km Statutory scenic drives.
3d. Local Tourst Route 2 5km Azssumption made for local importance. Could be
: reduced.
3= Railvay Lines Mo distinction drawn between passenger and goods
250 ines. Also, rail corfidors usually visually disturoed. Safety
consideration.
4. Transmission Lines
4a Muaojor Power Lines 250 Excludes gas ines [Sofety considerations)
Ao Cell Phons Masts + Mo data availakle/provided. To be mapped at project
R S00rm
Communication Towers level
4c. Radic + Mavigation Beacons 250 Digitised from asronautical maps
5 Key Infrastructure [ Airports
5a Airport with Primary Rodar 25km To be confirned with agency at regicnal level.
Lo Local Arfield 2. 5km To be confirned with appropriate agency at local level.
5o Maticnal Securty lites [e.g. 15km To pe reduced where possible sukject negotiations with
Koeberg) agency concemed
& Mafional Parks + Provincial Nature Increased from 1km international standard
Reserves il
7. Protected Areas
Ja. Mountain Catchments S00m Mot mopped. Mo defined info availakle. jee slope.
7o, Protected Matural Environment 2km Or as per statutory protection
To. Private Mature Reserves S00m Data not consistently available [not al mopped)
[Cpen Space Lone ) Deal with at local level
7d Heritage and Cultural Sites SO0 Inclhedes fossil sites, nation [+ provinciall monument sites,
graves and memeorial sites.
B. Coast & Rivers
Ba. Distance fo Coastlines of A Megotiable, may include areas of low scenic value =
Undisturiced landscape amsessment.
f 3 -dkm
Scenic Value
Blo. Distance fo Rivers S00m Cnly perennial fivers used at regional level
Bc. Distance to 1:100 Year Foodline 200m Info not ovailakle. [restore af local level)
7. Sensitive Areas [Avian)
Fa. Distance fo Major Wetlands Dern Azssumed to increase bird safety.
[Ramsar Sites)
. Distance fo Local Wetlands S00m Bird safety.
Po. Distance to Bird Habitats or Avian Tk Increased from S00m. Assumed specific breeding sifes
Flight Paths where known deglt with at ElA level.
10. Topographical
10.a | Bevation and slopes Expl. 1:4 slopes & | Map at local level
high mountain
features
10p. | Distance from Ridge Lines S00m Reguired and local scale.
11 Vegetation
1a. | Distance to Important s Mapped at local scale. not considered critical for
Indigencus/Remnant Vegetatfion regicnal criterda.

NOTE: These thresholds have been derived from international experience, but adapted to South African conditions. They
should not be seen as fired and maoy need to be refined in the context of the disfinctive londscape and other
special characteristics of the particular area vnder review.

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
APPENDIX A2, Page 52



: §o g
GIR ™&# environmental affairs LANDSCAPE SCOPING ASSESSMENT
) Deparment SPECIALIST REPORT

Environmental Affairs
our future through science v REPUBLIC OF SOUTH AFRICA

9 APPENDIX B: PARAMETERS FOR WIND ENERGY FACILITIES

Height of wind turbines:

These vary as indicated in the table below, with the 120m turbines being used as a standard size for the
purpose of the landscape assessment.

Categories of height and rotor diameter for wind turbines

Hub height! | Rotor diam.2 | Total height
medium 80m 100m 130m
med-large | 100m 120m 160m
large 120m 130m 185m
very large | 140m 160m 220m

1 Based on common wind turbine sizes
2 Rotor diameter based on approx. 1.2x hub height

Spacing between turbines:

Spacing can vary depending on terrain and wind conditions, as indicated in the table below. The spacing
was used to determine approximate wind farm footprints.

Spacing and footprint for 1220m wind turbines with 130m rotors

Configuration | Average Spacing? Footprint
column/row? | (D = rotor diam.) ha/turbine
Close spacing 3D x 5D 3Dx130m = 390m 25ha
5Dx130m = 650m
Medium spacing | 4D x 8D or 5Dx130m = 650m 59ha
5D x 7D 7Dx130m = 910m
Wider spacing 6D x 10D 6Dx130m = 780m 101ha
10D x 130m =1 300m

1The 1st figure is the distance between turbines and the 2nd figure is the distance between rows.
2 As a rule of thumb, it was assumed that turbines in wind farms are spaced 5-9 rotor diameters apart in the prevailing
wind direction, and 3-5 rotor diameters apart perpendicular to the prevailing wind.

Footprint of wind energy farms:

The wind energy bidding process allows for 140 MW wind farms and therefore this size was used to inform
the approximate net footprint of wind farms, without considering variations in the landscape.

Size and footprint of wind farms

Megawatts No. of turbinest Net footprint2
Small wind farm 35 MW +15 9 km?2
Medium wind farm 70 MW + 30 18 km2
Medium-large wind farm 140 MW + 60 36 km2
Large wind farm (2 phases of 140 MW each) 280 MW + 120 72 km?2
Very large wind farm (3 phases of 140 MW each) 420 MW + 180 108 km?2

1Based on approx. 2.3 MW per turbine
2 Based on nominal 60ha per turbine with medium spacing.
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Member of the Cape Institute for Architects (CIA)

Member of the Impact Assessment Review Committee, Heritage Western Cape

Experience:
e Worked on large scale architectural and urban design projects since 1978.
e Lectured at UCT on computer and visual assessment techniques.
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Professional Landscape Architect, B.Arch (UCT), MLA (Pennsylvania)
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10.1 Specialist Declaration

LANDSCAPE SCOPING ASSESSMENT
SPECIALIST REPORT

We, Quinton Lawson and Bernard Oberholzer, as the appointed independent specialist hereby declare that

we:

e act/ed as the independent specialist in this application;
e regard the information contained in this report as it relates to my specialist input/study to be true

and correct;

e do not have and will not have any financial interest in the undertaking of the activity, other than

remuneration for work performed;

e have and will not have any vested interest in the proposed activity proceeding;

e have disclosed any material information that have or may have the potential to influence the
objectivity of any report or decisions base thereon; and

e are aware that a false declaration is an offence in terms of regulation 71 of GN No. R. 543.

Signatures of the specialists:

Name of company:

Professional Registration (incl number):

Date:
Revision 1:

Revision 2:

MLB Architects, in association with BOLA

SACAP 3686
SACLAP 87018

02 June 2014
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15 Aug. 2014
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DEFINITIONS

v' Archaeological resources

This includes:
i

material remains resulting from human activity, which are in a state of disuse and are in or
on land, and which are older than 100 years including artefacts, human and hominid
remains and artificial features and structures;

rock art, being any form of painting, engraving or other graphic representation on a fixed
rock surface or loose rock or stone, which was executed by human agency and which is
older than 100 years, including any area within 10m of such representation;

wrecks, being any vessel or aircraft, or any part thereof which was wrecked in South Africa,
whether on land, in the internal waters, the territorial waters or in the maritime culture
zone of the republic as defined in the Maritimes Zones Act, and any cargo, debris or
artefacts found or associated therewith, which is older than 60 years or which SAHRA
considers to be worthy of conservation;

features, structures and artefacts associated with military history which are older than 75
years and the site on which they are found.

v' Background scatter
An exposure of archaeological material whose distribution is more strongly conditioned by natural forces
than by human agency.

v Cultural significance
This means aesthetic, architectural, historical, scientific, social, spiritual, linguistic or technological value or

significance

v" Development
This means any physical intervention, excavation, or action, other than those caused by natural forces,
which may in the opinion of the heritage authority in any way result in a change to the nature, appearance
or physical nature of a place, or influence its stability and future well-being, including:

construction, alteration, demolition, removal or change in use of a place or a structure at a
place;

carrying out any works on or over or under a place;

subdivision or consolidation of land comprising a place, including the structures or
airspace of a place;

constructing or putting up for display signs or boards;

any change to the natural or existing condition or topography of land; and

any removal or destruction of trees, or removal of vegetation or topsoil

v Earlier Stone Age
The archaeology of the Stone Age between approximately 2.5 million and 300 000 years ago.

v' Fossil

Remains of ancient organisms (animals, plants, fungi or microbes) preserved within rocks. Trace fossils are
sedimentary structures within rocks that record the activities or behaviour of ancient organisms (e.g. fossil
burrows, trackways or stromatolites).

v'  Heritage
That which is inherited and which forms part of the National Estate (Historical places, objects, fossils, etc.
as defined by the National Heritage Resources Act 25 of 1999).

v' Heritage resource
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This means any place or object of cultural significance (but see definition of palaeontological below).

v' Holocene
The most recent geological time period which commenced approximately 12 000 years ago.

v'Iron Age (Early Farming Communities)
The archaeology of the last 1800 years up to the 1800’s associated with iron working and farming activities
such as herding and agriculture.

v' Later Stone Age
The archaeology of the last approximately 30 000 years, associated with fully modern people.

v' Middle Stone Age
The archaeology of the Stone Age between approximately 300 000 and 30 000 years ago, associated with
early modern humans, at least in its latter third.

v’ Palaeontological
Any fossilised remains or fossil trace of animals or plants which lived in the geological past, other than
fossil fuels or fossiliferous rock intended for industrial use, and any site which contains such fossilised
remains or trace.?

v Single layered cultural landscapes
Single layered refers to the presence of a single heritage related theme associated with an area. The
layering in a landscape refers to different aspects that add to the overall significance of a landscape. One
layer could be associated with farming development, another with the development of religion and its
structures, and a further one with community development or historical trade. All these layers will add to
the significance of a heritage site. 2

v" Temporal depth
Refers to the time span of human occupation that is evident in a cultural landscape or heritage site.

v" Townscapes
Townscapes refer to the physical, social and cultural characteristic of a built environment and how it is
perceived.

1 N.B. This definition, as included in the NHRA, is unscientific and is not acceptable to professional palaeontologists,
who do not exclude fossils within materials of economic importance such as coal, limestone or road material.
Furthermore, fossil-rich sediments that are intimately associated with targeted economic deposits, that are disturbed
during mining but not mined for their own sake are indeed protected by the NHRA and should trigger a palaeontological
heritage assessment (e.g. fossil plant-rich sandstone beds associated with coal seams.

2 Julian Smith & Associates Contentworks Inc. 2004. Definition and Assessment of Cultural Landscapes of Heritage
Value on NCC Lands. Developed for The Design and Land Use Division, Capital Planning and Real Asset Management
Branch, National Capital Commission, Government of Canada.

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
APPENDIX A3, Page 5



Department:
Environmental Affairs
REPUBLIC OF SOUTH AFRICA

i W
GIR ( @ environmental affairs HERITAGE SCOPING ASSESSMENT SPECIALIST REPORT

our future through science

Schematic Human Physical and Cultural Evolution in Africa
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Figure 1 - Human and Cultural Time line in Africa.3

3 Morris, D. 2009. Archaeological Impact Assessment on Portion of Erf 2003, Erf 1, Windsorton, Northern Cape.
Department of Archaeology. McGregor Museum.
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Figure 2 - Outline stratigraphy of the RSA showing the major rock units and their relative ages (in practice, the vast

majority of fossils are confined to sediments deposited over the last 550 million years).4

4 Johnson, M. R. et al. 2006. The geology of South Africa, xii + 691 pp. The Geological Society of South Africa,
Johannesburg and the Council for Geoscience, Pretoria.
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1 APPROACH AND METHODOLOGY

1.1 Background

The Department of Environmental Affairs (DEA) appointed the CSIR to undertake a Strategic Environmental
Assessment (SEA) aiming to identify geographical areas best suited for the roll-out of wind and solar PV
energy projects. These areas are referred to as Renewable Energy Development Zones (REDZs). It is
envisaged that wind and solar PV development will be incentivised and streamlined in the REDZs as the
SEA process provides a platform for co-ordination between the various authorities responsible for issuing
authorisations, permits or consents. Based on development potentials, major constraints and industry
inputs, Phase | of the wind and solar PV SEA identified eight focus areas. Phase Il - the present phase - is
now investigating these areas in greater detail (see Figure 3). Phase Il entails the refinement of these focus
areas through broad stakeholder consultation as well as specialist assessments. PGS Heritage was
appointed by the CSIR to undertake a scoping-level specialist heritage (including cultural/historical,
archaeological and palaeontological) assessment for eight focus areas identified through the DEA wind and
solar PV energy process. Refinement of the areas includes sensitivity mapping, as well as the possible
enlargement, reduction or elimination of the identified focus areas.
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Figure 3 - National wind and solar PV SEA focus areas

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA
APPENDIX A3, Page 8



GIR i‘“s— Sn":rof’me“tal affairs HERITAGE SCOPING ASSESSMENT SPECIALIST REPORT
'; epartment:

Environmental Affairs
REPUBLIC OF SOUTH AFRICA

our future through science

1.2 Study methodology

1.2.1  Scope of Study

The heritage assessment needs to identify and consider cultural/historical, archaeological and
paleontological resources and sensitivities. This will be done through the development of an

assessment methodology that will be guided by the Minimum standards for undertaking the archaeological
and palaeontological component of heritage impact assessments®, Section 38(3) of the National Heritage
Resources Act No. 25 of 1999 (NHRA), and Heritage polices and guidelines.

The aim of this study is to do a scoping-level mapping and description of the heritage resources and
features present in each of the focus areas after which each of the delineated features will be assigned an
absolute sensitivity according to the rating scale provided for the study. A set of guidelines on the
interpretation and implementation of the four tier sensitivity map will then enable the reader to determine
the specific sensitivities and possible impacts on heritage resources, and type of assessments required as
a minimum in each of the sensitivity classes.

1.2.2 Methodology

The methodology developed for this study aims to provide a guide that will be reproducible for future SEAs,
and focuses on the following main components which are explained below:

a) Evaluation of the national legislative background and of international policies and guidelines;

b) Collection of relevant heritage data;

c) Develop the criteria for the rating system to be utilised in the mapping;

d) Data analysis and mapping to develop a set of absolute maps;

e) Identification of specific impact sensitivities for each focus area; and

f) Development of guidelines for the focus areas.

a) Evaluation of the national legislative background and of international policies and guidelines

The existing legislation and policies provide a background against which the evaluation, grading and
management of heritage resources can be carried out in this study. South African heritage resources are
protected nationally under Sections 3, 34-36 and 38 of the NHRA and its regulations, and provincially in
KwaZulu-Natal by the Kwa Zulu-Natal Heritage Act (No. 10 of 1997), and in the Western Cape through
provincial regulation PN298 (2003)6. South Africa has also signed into power the World Heritage
Convention Act (No. 49 of 1999) that enforces and implements the World Heritage Convention? on the
proclamation and management of World Heritage Sites.

Guidelines and policies were utilised as background to extract information on minimum standards®°9, best
practice and accepted methodologies for the determination of management standards such as reporting
content, permitting processes, buffer distances, and terminologies.

b) Collection of relevant heritage data;
The preliminary research was based on gathering of data from secondary sources to develop data that
could be captured into a Geographic Information System (GIS) providing a spatial representation of the

5 South African Heritage Resources Agency, 2007. Minimum standards for undertaking the archaeological and
palaeontological component of heritage impact assessments. South African Heritage Resources Agency.
Archaeological, Palaeontological and Meteorite Unit.

6 PN298 - Regulations by Heritage Western Cape under Section 25(2)(h) of the NHRA.

7 Unesco, 1972. Convention Concerning the Protection of the World Cultural and Natural Heritage, adopted by the
General Conference of United Nations Education, Scientific and Cultural Organization (Unesco) on 16 November 1972.
8 SAHRA, 2007. Minimum Standards: Archaeological and Palaeontological Components of Impact Assessment
Reports. p. 14

9 South African Heritage Resources Agency, 2013. Minimum Standards: Palaeontological Component of Heritage
Impact Assessment Reports. South African Heritage Resources Agency. Archaeological, Palaeontological and Meteorite
Unit.
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position of known heritage resources throughout each of the Focus Areas. A team of research interns was
tasked with gathering data and collating it into data sets for GIS use. As no National Survey has been
conducted for the country and regional repositories have in most cases not yet moved to digitization of the
available data, the researchers focussed on the list of sources as expanded in Section 1.3 of this report.

The analysis of palaeontological sensitivity within the various Focus Areas presented here is based largely
on the 1: 1 000 000 scale geological maps. Most PIAs use the relevant finer-scale 1: 250 000 maps as a
basis. A preliminary palaeosensitivity map for the RSA based on 1: 250 000 maps is available on the
SAHRA website10. A considerable portion of the underlying sensitivity data for the SAHRA mapping project
was provided by one of the present authors (J.E. Aimond) and the two systems are largely congruent. The
palaeosensitivity maps in this report incorporate additional data from palaeontological field studies within
each Focus Area. For example, in some areas rock units that were generally regarded as being of high
sensitivity have been “downgraded” to take high levels of weathering and deformation into account (e.g.
Bokkeveld Group in Focus Area 1). A higher emphasis is placed here on unmapped superficial sediments
(e.g. Late Caenozoic alluvium) that have proved fossiliferous in field studies (e.g. Pleistocene mammal
remains, reworked petrified woods from the underlying Karoo Supergroup bedrocks). Geological heritage -
including geological sites of scientific and cultural importance as well as rare geological specimens - also
forms part of the National Estate (National Heritage Resources Act (NHRA), 1999 (Section 3)). However, as
yet no comprehensive databases of geoheritage resources are available at the national or provincial level
(See Section 3.1).

c) Develop the criteria for the rating system to be utilised in the mapping

In developing the assessment and rating criteria for heritage sensitivity the team relied heavily on Section
3(2) of the NHRA that provides a guideline on the type of heritage resources included within the National
Estate, as well as on Section 3(3) that guides the criteria for evaluating cultural significance.

d) Data analysis and mapping to develop a set of absolute maps
The data gathered was represented in three possible GIS sets:
e Point - Structures, cemeteries, archaeological sites,
e Line - such as railway lines and rivers
e Polygon - Areas such as cultural landscapes, and larger heritage sites

After initial mapping each of the data sets were then buffered utilising the QGIS1! Geoprocessing buffer
application. The buffer distances were developed by firstly evaluating South African studies1? and then
incorporating international studies13.14 which focussed on buffer distances for development from heritage
resources. The development of the buffering criteria is discussed in Section 3.1 of this report.

The types of heritage resources included in the National Estate as provided in Section 3(2) of the NHRA
include:
a) places, buildings, structures and equipment of cultural significance;
b) places to which oral traditions are attached or which are associated with living
heritage;
¢) historical settlements and townscapes;

10 http://www.sahra.org.za/map/palaeo

11 QGIS Development Team, 2013, QGIS Geographic Information System - Dufour V2.0. Open Source Geospatial
Foundation Project.

12 Provincial Government of the Western Cape (PGWC), 20086. Strategic Initiative to Introduce Commercial Land Based
Wind Energy Development to the Western Cape: towards a regional methodology for wind energy site selection.

13 Jerpasen, G.B. and Larsen, K.C. 2011. Visual impact of wind farms on cultural heritage: A Norwegian case study.
Environmental Impact Assessment Review 31 (2011) 206-215

14 Unesco, 2009. World Heritage and Buffer Zones. Published in March 2009 by UNESCO World Heritage Centre15
Moveable objects include items like artefacts, fossils, meteorites, geological specimens, paintings, ethnographic
objects, books and records.
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d) landscapes and natural features of cultural significance;

e) geological sites of scientific or cultural importance [these are excluded from the
present study as there is as yet no comprehensive national or provincial
database of significant geological sites available];

f) archaeological and palaeontological sites;

g) graves and burial grounds, including—

i. ancestral graves;

ii. royal graves and graves of traditional leaders;

iii. ~ graves of victims of conflict;

iv. graves of individuals designated by the Minister by notice in the
Gazette;

V. historical graves and cemeteries; and

vi. other human remains which are not covered in terms of the
Human Tissue Act (No. 65 of 1983);

h) sites of significance relating to the history of slavery in South Africa;

i) movable objectsi® [excluded from this study because by their nature they are not
tied to any particular place on the landscape]

By implementing the requirements for the grading of heritage resources as contemplated in Section 7 of
the NHRA and its Regulation 4316, identified heritage sites and areas were given a sensitivity rating based
on their known heritage significance, rarity, extent of current research on heritage resource type, extent of
mitigation potentially required, and the potential cost of implementation of such mitigation measures.

This rating system was then linked to the four tier sensitivity rating system as required for the SEA study.

e) Identification of specific impact sensitivities for each focus area

Identification of impacts focused on a large amount of South African literature, that included HIAs, AlAs and
PlAs, the Overstrand Heritage Surveyl?, the Western Cape Heritage and Scenic Resources study!8, and the
Western Cape Province’s study on wind development. 19

International studies such as those completed by Jerpasen and Larsen20, Lund-lversen and Lindblom?21,
and Kellet22 assisted in aligning the current study with international trends.

f)  Development of guidelines for the focus areas

Cognisant of the requirements of Section 38 of the NHRA, and the Regulations23 as promulgated under the
National Environmental Management Act (NEMA, No. 17 of 1998), a set of development guidelines were
formed and linked to the sensitivities as identified in this study.

15 Moveable objects include items like artefacts, fossils, meteorites, geological specimens, paintings, ethnographic
objects, books and records.

16 Government Gazette No 6820, Notice 694 dated 30 May 2003

17 Qverstrand Heritage Landscape Group, 2009. Overstrand Heritage Survey. Prepared for the Overstrand Municipality.
18 Winter, S. et al. 2013. Heritage and Scenic Resources: Inventory and Policy Framework. A Study prepared for the
Western Cape Provincial Spatial Development Framework

19 PGWC. 2006. Strategic Initiative to Introduce Commercial Land Based Wind Energy Development to the Western
Cape: towards a regional methodology for wind energy site selection. p.16

20 Jerpasen and Larsen, Visual impact of wind farms on cultural heritage. p.16

21 Lund-lverseen, M. and Lindblom, I. 2012. Strategic Heritage Assessment for Wind Power. Paper presented at the
IAIA12 Energy Future: The Role of Impact Assessment, Porto, Portugal 27 May - 1 June 2012

22 Kellett, J. 1990. The Environmental Impact of Wind Energy Developments. The Town Planning Review, Vol. 61, No. 2
(Apr., 1990), pp. 139-155

23 NEMA 2010 EIA Regulations
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The scope of the data gathered for this archaeological and paleontological strategic level scoping
assessment focused on heritage data already available and transferable to spatially representable data.

The primary data sources utilised for this study are listed in

Table 1.
Table 1 - Data sources utilised for the study

Data title Source and date of publication Data Description

1:1 000 000 Council for Geoscience, Pretorial984. | GIS-based geological maps utilised for the

Geological Maps identification of the outcrop areas of rock units
(groups, formations) that are known to be
fossiliferous and hence palaeontologically
sensitive.

1:50 000 Chief Directorate: Surveys and Georeferenced electronic maps that can be

topographical map -
Vector data

Mapping. Cape Town. Scale 1:50,000.
Mowbray, South Africa: Chief
Directorate: Surveys and Mapping.
topographical maps. 1984-2004.

utilised to identify known heritage resources.

Land Surveyor General
1:50 000
topographical map -
Raster data

Chief Directorate: Surveys and
Mapping. Cape Town, Scale 1:50,000.
Mowbray, South Africa: Chief
Directorate of Surveys and Mapping.
2003

GIS based data in the form of line, point or polygon
data from which information with regards to
heritage resources can be derived.

Academic Publications

Academic publications as cited in this
report.

A large section of the background research was
based on data collected and listed in academic
publications.

South African Heritage
Resources Information
System (SAHRIS)

http://www.sahra.org.za/sahris,
201424

Data extracted is in the form of HIAs, AlAs and
PlAs, as well as numerous documents on heritage
finds, declared sites, etc. These reports were
evaluated to identify sites or areas of heritage
significance.

Garmap Africa Series
2011 Southern Africa
Topo & Rec, TeleAtlas
Africa

Garmin Africa. 2011

GIS based data sources containing most data
depicted in the 1:50 000 topographical maps, but
augmented with Points of Interest (Pol) such as
museums, memorials and monuments.

Google Earth

2014 Google Earth, Accessed April
2014

Satellite photographs are of value in identifying
areas with good exposure of potentially
fossiliferous bedrocks.

Genealogical Society of
South Africa -
Cemetery database

Genealogical Society of South Africa.
2014

Data set containing cemeteries and graves
documented over the whole of South Africa. The
data are, however, not comprehensive.

Natura Viva cc
palaeontology
database

Dr. John Almond, Natura Viva cc, Cape
Town. 2014

Extensive resource comprising numerous PlAs
(many not available on SAHRIS), tabulations of
fossil data associated with sedimentary formations
in South Africa, unpublished reports (field
excursions, research reports), library of scientific
literature.

24 Note that for the Western Cape Province only reports dating prior to 2009 are included in the SAHRIS database.
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Table 2 provides a list of assumptions and limitations for this study.

Table 2 - List of assumptions and limitations

Heritage Issue

Included in the scope
of this study

Limitation

Way forward

Heritage data of sites only
available as hard copy and
not in electronic format

National Museums data
sets of heritage resources
not electronically available

Available hard-copies to be
consulted during heritage
studies as required for
proposed wind and solar PV
projects

Identification of as yet
undocumented heritage
resources

The study identified
heritage resources
from primary and
secondary published
data sources only

As yet unrecorded heritage
resources could not be
identified

Field surveys to be conducted
during heritage studies as
required for proposed wind and
solar PV projects

Delineation of cultural
landscapes

Cultural landscapes
were delineated on a
macro scale only

Incorporation of viewsheds
into the delineation of
cultural landscapes was
problematic as this will
require detailed analysis
and site visits to determine
the extent of each
landscape

Detailed cultural landscape
analysis to be done if a
development is to take place in
demarcated areas.

Geological heritage -
including geological sites of
scientific and cultural
importance as well as rare
geological specimens (e.g.
designated stratotype
sections25, unusually good
exposures of rock units and
geological contacts,
outstanding examples of
geological phenomena)

Databases for special,
conservation-worthy
geological sites (or
“geosites”) in South Africa
are currently being
compiled by the Geological
Society of South Africa and
SAHRA.

Resolution of geological
map database for the
identification of
palaeontological resources

Rock units
represented on the
published 1:

1 000 000 scale
geological map of
South Africa, with a
strong emphasis on
bedrock.

Rock units only represented
on 1: 250 000 or 1: 50 000
scale geological maps
could not be incorporated.
Younger superficial
sediments (e.g. alluvium,
soils, surface gravels, pans)
that are not usually
mapped but may be highly
sensitive in
palaeontological terms are
not all included.

Palaeosensitivity maps at 1:
250 000 scale can be
consulted on the SAHRIS
website and should be used as
an additional resource in
parallel with this report.
Sensitivity ratings shown there
may differ in some respects to
those presented in this report,
with the latter placing more
emphasis on local field dataZ26.

25 Stratotype sections are key exposures of a given rock unit (e.g. sedimentary formation) that have been selected by
the South African Committee for Stratigraphy, Pretoria, as defining and exemplifying that rock unit for stratigraphic

purposes.

26 The palaeosensitivity ratings shown in the present report are necessarily provisional and will need to be updated on
the basis of new field-based data. Developers and heritage managers are strongly encouraged to consult with
experienced palaeontological heritage practitioners at an early planning stage for advice on potential fossil heritage
issues and the level of assessment studies that may be required.
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Heritage Issue Included in the scope | Limitation Way forward
of this study
Levels of bedrock Unweathered, Highly weathered / highly Where adequate field data is

weathering and tectonic undeformed bedrocks
deformation (which have a
major influence on fossil
preservation) are not
indicated on geological

maps.

deformed bedrocks that are
not identified as such on
maps can lead to
overestimation of
palaeontological
significance, since their
original fossil heritage has
often been destroyed.

available (e.g. Focus Area 1)
the sensitivity of weathered
and deformed bedrocks has
been ranked as low. In other
cases, a precautionary
approach is adopted.

1.5 Relevant Regulatory Instruments

Table 3 provides a list of regulatory instruments that guides the identification, classification, and
management of heritage resources at the international, national and provincial scales.

Table 3 - List of regulatory instruments

Instrument

Key objective

International Instrument

Convention Concerning the Protection of the World
Cultural and Natural Heritage, 1972

Signatories to this Convention recognize the duty of ensuring
the identification, protection, conservation, presentation and
transmission to future generations of the cultural and natural
heritage.

The Burra Charter: The Australia ICOMOS Charter for
Places of Cultural Significance, 2013

The Burra Charter provides guidance for the conservation and
management of places of cultural significance (cultural
heritage places).

National Instrument

National Heritage Resources Act (NHRA), No.25 of
1999 and its regulations

Provides for the identification, conservation, protection and
promotion of our heritage resources for present and future
generations.

The World Heritage Convention Act (No 43 of 1999)

To provide for the incorporation of the World Heritage
Convention into South African law;

The enforcement and implementation of the World Heritage
Convention in South Africa.

National Environmental Management: Protected
Areas Act (57 of 2003)

To provide for the protection and conservation of ecologically
viable areas representative of South Africa’s biological diversity
and its natural landscapes and seascapes; for the
establishment of a national register of all nationally,
provincially and locally protected areas - specific relevance is
in relation to World Heritage Sites.

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

Provides for the protection of the environment through co-
operative environmental governance by establishing principles
for decision-making on matters affecting the environment,
institutions that will promote co-operative governance and
procedures for co-ordinating environmental functions exercised
by organs of state; To provide for certain aspects of the
administration and enforcement of other environmental
management laws - this includes interaction with the NHRA
and the protection of heritage as part of the environment.

Provincial Instrument

PN298 - Regulations by Heritage Western Cape
under Section 25(2)(h) of the NHRA, 2003

Regulating process of permitting for heritage resources and
consultation regarding protected areas.
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2 FOCUS AREAS - HERITAGE DESCRIPTION

Section 2 provides a general background description of the heritages resources within each of the focus
areas. This background description is summarised in Table 4 .

Table 4 - Short heritage description of the eight focus areas

focus area 1

Focus Area Brief description
Overberg General setting

The Overberg focus area extends over an area of 5273 km?2, stretching from Botrivier and the
Theewaterskloof Dam in the west to just short of Heidelberg in the east. The northern and southern
extent are demarcated by Swellendam, Riviersonderend and Greyton in the north, and Bredasdorp and
Elim in the south. The Overberg focus area is dominated by the Cape Fold Mountains to the north, while
the Swartberg, Akkedis, Soetmuis and Bredasdorp Mountains break the Bokkeveld shales in the south
western section to create an undulating landscape characterised by wheat fields and providing the
backdrop for an interaction of human and natural activity to create the region’s characteristic cultural
landscapes. Settlements were drawn to the foot hills where the inhabitants could utilise the local water
sources and rich soils for agriculture, and where transport routes crossed rivers. Most towns are partly
included in the focus area boundary and include Botrivier, Caledon, Napier, Greyton, Swellendam,
Bredasdorp, Riviersonderend and Elim.

Palaeontology
A wide range of bedrock units are represented in focus area 1, ranging from Late Precambrian to Late

Caenozoic in age. However, potentially fossiliferous sediments of the most widespread unit, the
Bokkeveld Group, are now too weathered and deformed to contain more than sporadic fossil remains in
most areas. Most of the remaining rock units are of low to medium palaeontological sensitivity. The few
palaeontologically sensitive issues within focus area 1 include:

e Possible primitive fish and invertebrate faunas within post-glacial mudrocks of the
Cederberg Formation (Table Mountain Group) - but these have not yet been recorded
here.

e Early Cretaceous fluvial sediments of the Kirkwood Formation (Uitenhage Group),
Heidelberg Basin, cropping out towards the eastern end of the focus area near Heidelberg.
This formation is important for its well-preserved fossil wood, other plants and rare
dinosaur remains.

e Late Caenozoic (Tertiary - Quaternary) fluvial sediments associated with older drainage
systems, such as the Breede River near Swellendam and southwards, including extensive
areas of terrace gravels along their banks. These may contain important mammalian and
other fossil remains.

Heritage

The towns of Botrivier, Caledon, Napier, Greyton, Swellendam, Bredasdorp, Riviersonderend and Elim all
have heritage significance and with their natural setting provide cultural landscapes of varying
significance. Keeping with studies done for the Western Cape2?, and the Overstrand28 the themes
identified during the research were:

e Palaeontology

e Pre-colonial archaeology and early inhabitants of the Western Cape
e Early Colonial History and settlement

e Early contact and contestation

e  Cultivation and agricultural production

e Religion

e Routes and transport

e Military history

e Town and village formation

27 Qverstrand Heritage Landscape Group, Overstrand Heritage Survey. p.17
28 Winter et al., Heritage. p.17
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Focus Area Brief description
e Regional architecture
e Qutstanding scenic beauty
Identified heritage resources and landscapes include:
e Numerous cemeteries dating back to the early 1800’s
°  Archaeological sites - mostly restricted to isolated artefacts or low density scatters of
Earlier Stone Age material known to occur in the area2
e  Monuments/Memorials
e Mission stations - Genadendal and Elim
e Cultural landscapes
o The herder landscape around the Breede River30
o Bot River Valley, Bot River settlement and historical railway precinct
o Caledon Hot Springs (historical development)
o  Elim (just on the border of the study area)
o Hagedisberg Outspan
o Riviersonderend Valley
o Buffelsjagrivier Valley, including the Bontebok National Park31
Site Brief description
Komsberg General setting

focus area 2

The extent of the Komsberg focus area is 8871 km?2 starting in the west at the Karoopoort Outspan on
the R355 between Ceres and Calvinia, and Touwsriver on the N1. It stretches east past Laingsburg into
an area of the Karoo known as the Koup, where its eastern boundary is demarcated by a district road
linking the Koup train station, in the south east corner, with Houdenbeck via Van de Lindeskraal. The
northernmost extent of the focus area is just south of Sutherland and it extends to Matjiesfontein in the
south. The area is dominated by the Saal and Bontberg mountain ranges in the west, while the Tankwa
Karoo stretches from the Karoopoort towards the Rooster and Koedoesberg mountains in the centre of
the focus area. The Moordernaars Karoo is bisected by the Komsberg Mountains to the north.

Palaeontology
Focus area 2 is underlain by a wide range of sedimentary bedrock units of the Cape and Karoo
Supergroups, many of which are well-exposed and known to contain fossil material of Middle to Late
Palaeozoic age. Most of the potentially fossiliferous superficial deposits (e.g. Caenozoic alluvium) are
not shown on the published geological maps. Palaeontologically sensitive issues within focus area 2
include:
e Important fossil fish, vascular plant, non-marine bivalve and trace fossil assemblages of
Middle Devonian age from the Upper Bokkeveld Group (Bidouw Subgroup) and lowermost
Witteberg Group (Wagen Drift Formation) in the south-western corner of the focus area;
e Early Carboniferous non-marine fish and plants from the upper Witteberg Group (Lake
Mentz Subgroup) in the Ceres Karoo;
e Early to Middle Permian fish, mesosaurid reptiles, invertebrates, trace fossils and plant
remains (including petrified wood) from the Lower Ecca Group (Prince Albert, Whitehill and
Collingham Formations) in the Ceres and Tanqua Karoo areas;
e Well-preserved petrified wood and trace fossil assemblages, possibly with associated fish
and bivalves, from the upper Ecca Group (Waterford Formation) along the Roggeveld
Escarpment, as well as in the Klein Roggeveld and Koup regions;

e Sparse but palaeontologically important Middle Permian continental fossil assemblages of

29 Goodwin, A.J.H. and Riet Van Lowe, C. 1929. The Stone Age cultures of South Africa. Annals of the South African

Museum 27.

30 Arthur, C. 2008. The Khoekhoen of the Breede River Swellendam : an archaeological and historical landscape
study. Masters dissertation. University of Cape Town
31 Arthur, The Khoekhoen. p.22
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the Lower Beaufort Group (Adelaide Subgroup, Abrahamskraal and Teekloof Formations)
that underlies most of the central and northern portions of the focus area. Key elements
include a wide range of tetrapods (e.g. amphibians, reptiles, therapsids or “mammal-like
reptiles”), trace fossils (including vertebrate burrows, trackways), and plants that are
assigned to the Eodicynodon and Tapinocephalus Assemblage Zones; and

e Consolidated alluvial sediments associated with older drainage systems such as the
Groot, Tanqua, Buffels and Wilgehout Rivers that may contain important Pleistocene
mammalian remains as well as reworked Beaufort Group fossil wood.

Heritage
Archaeological research in the Tankwa and Moordenaars Karoo has seen an upsurge in activity since

2010 due to infrastructure development and the interest in renewable energy. This is evident form the
number of cases registered on SAHRIS. Due to the harsh environment, archaeological sites in this area
tend to be associated with inland water such as pans and rivers where high density Middle and Later
Stone Age artefact scatters provide traces of hunter-gatherer occupation. Intact base camps of hunter-
gathers have only been documented in a few instances32, probably due to the low frequency of research
and the vast expanse of the area in question.

Rock art in the focus area is in most instances confined to the mountainous areas as can be attested by
the finds in the Swartruggens Mountains33 and the rock art sites situated in the Karoopoort area on the
south-western boundary of the focus area.34

The expansion of colonial settlement during the 18t and 19t centuries saw an increase in the
population of the Karoo that resulted in the appearance of farmsteads (consisting of farmhouses, kraals
and earth dams as the core of the settler farm unit) and small settlements such as Touwsrivier,
Matjiesfontein and Laingsburg, while in areas like the Komsberg and Ekkraal valleys interaction
between early settlers and the natural landscape shaped the area and produced an unique cultural
landscape.3%

Settlements and features just outside the focus area such as the provincial Heritage Site of
Matjiesfontein and Monument Cemetery some 10 kilometers to the west on the southern side of the N1
shows the unique cultural landscape of human habitation and infrastructure intermingling with dry flat
landscapes juxtaposed against mountains. Matjiesfontein train station was established in 1878 but a
town was only laid out in 1884, it was garrisoned during the South African War by British forces. 36.37

Recent discoveries such as previously undocumented British fortifications that included reboubts and
gun platforms associated with the South African War38 have shown that further discovery as part of
heritage studies will not be uncommon and background research can add to the understanding of the
area’s rich history.

Themes identified during the research were:
e Palaeontology
e Pre-colonial archaeology and early inhabitants of the Western Cape

32 PGS Heritage, 2010. Heritage walkdown of the Gamma-Kappa 765kV transmission line: Section -Kappa-Omega.
33 Hall, S. and Mazel, A. 2005. The Private Performance of Events: Colonial Period Rock Art from the Swartruggens.
Kronos, No. 31 (November 2005)

34 PGS, Heritage walkdown. p.23

35 Hart, T. and Webley, L. 2013. Heritage Impact Assessment, Revised report on Phase 1 of the Roggeveld Wind Farm.
ACO Associates

36 Winter, et al. Heritage. p.17

37 Fransen, H. 2006. Old Towns and Villages of the Cape: A Survey of the Origin and Development of Towns, Villages,
and Hamlets at the Cape of Good Hope, with Particular Reference to Their Physical Planning and Historical
Townscape. Jonathan Ball Publishers.

38 Orton, J. and Halkett, D. 2011. Heritage Impact Assessment for the proposed Photovoltaic Solar Energy Facility on
the Remainder of farm Jakhalsvalley 99, Sutherland Magisterial District, Western Cape. Unpublished report prepared
for the Environmental Evaluation Unit by the Archaeology Contracts Office, University of Cape Town.
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e Early Colonial History and settlement

e Early contact and contestation

e Historical Cultivation and agricultural production
e Religion

e Routes and transport

e  Military history

e Town and village formation

e Regional architecture

e Qutstanding scenic beauty

Identified heritage resources and landscapes include:
e Numerous cemeteries dating back to the early 1800’s
e Archaeological sites - Middle and Later Stone Age
e Historical sites
e South African War sites

e Cultural landscapes
o Localised cultural landscapes in the kloofs at the foot of the escarpment (agricultural,
historical and pre-colonial)
o Matjiesfontein Provincial Heritage Site (historical village)3°
o  Karoopoort Provincial Heritage Site40

Site Brief description
Cookhouse General setting
focus area 3 Focus area 3 covers 7385kmz2. The northern boundary follows the R63 road to the south of the

Winterberg Mountains. Starting just west of Somerset East, it skirts the towns of Bedford and
Adelaide and extends to Fort Beaufort. The eastern boundary then extends southwards to
Grahamstown. From Grahamstown the southern border of the focus area follows the foothills of the
Suurberg Mountains in a northwesterly direction passing Alicedale. The western boundary of the
focus area links the R400 and R63 to the southwest of Somerset East. The Great Fish River
traverses the north-eastern part of the focus area.

Palaeontology

Focus area 3 lies within the poorly-studied south-eastern portion of the Main Karoo Basin. Large
outcrop areas of Permian Ecca Group and Lower Beaufort Group sediments are potentially
fossiliferous but exposure levels here are often very poor due to soil and vegetation cover. Focus
area 3 includes the type areas of several Cape and Karoo Supergroup sedimentary rock units,
increasing its heritage significance. Most of the potentially fossiliferous superficial deposits (e.g.
Caenozoic alluvium) are not shown on the published geological maps. Palaeontologically sensitive
issues within focus area 3 include:

e Thin packages of lagoonal mudrocks within the Witpoort Formation (Witteberg Group)
that have yielded diverse fossil assemblages of vertebrates (several fish groups
including placoderms, sharks, bony fish, lampreys as well as rare tetrapods),
invertebrates (e.g. eurypterids and scorpions), vascular plants, seaweeds and trace
fossils that provide a rare glimpse of wildlife close to the south pole in Late Devonian
times (c. 360 Ma). Key Witpoort Formation fossil localities close to Grahamstown on
the south-eastern edge of the focus area include Waterloo Farm and Howieson’s Poort;

e Early Carboniferous fish, plant and trace fossil assemblages from the upper Witteberg
Group (Lake Mentz and Kommadagga Subgroups), for example in the Kommadagga

39 SAHRA Site Reference: 9/2/058/0001. Declaration as Provincial Heritage Site: Gazette date - 12.07.1975. See
http://www.sahra.org.za/sites/920580001

40 SAHRA Site Reference: 9/2/021/0005. Declaration as Heritage Heritage Site: Gazette date - 24.04.1981. See
http://www.sahra.org.za/sites/920210005
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Subgroup type area to the west of Riebeek East;

e Early to Middle Permian fish, aquatic reptiles (mesosaurids), crustaceans, trace fossils
and drift wood from the Lower Ecca Group (especially the Whitehill Formation);

e Important but poorly-known terrestrial biotas of Middle to Late Permian age from the
Lower Beaufort Group (Koonap, Middleton and Balfour Formations) that underlies
almost the entire central and northern sectors of the focus area. Fossils recorded here
include diverse vertebrates (reptiles, therapsids, amphibians, fish), freshwater
molluscs, trace fossils, petrified wood and other plants of the Glossopteris Flora of
Gondwana. These fossils define five successive assemblage zones (Tapinocephalus,
Pristerognathus, Tropidostoma, Cistecephalus and Dicynodon) that preceded the End
Permian Mass Extinction Event in the Main Karoo Basin; and

e Thick alluvial deposits of Pleistocene and younger age along the Koonap, Great Fish,
and Little Fish Rivers (largely unstudied) may contain important vertebrate and other
fossil remains. Consolidated (calcretised) alluvium exposed in dongas in many other
areas within the focus area (e.g. near Cookhouse) contain locally abundant
assemblages of well-preserved fossil wood (reworked from the Lower Beaufort Group)
as well as sporadic Pleistocene mammal fossils (e.g. mineralised teeth).

Heritage
This focus area has a deeply layered heritage with available data spanning the Earlier Stone Age to

recent struggle history. The pre-colonial archaeology spans the Earlier, Middle and Later Stone Ages.
Sites probably associated with the ancestors of the San and Khoekhoen pastoralists, like those
Sampson4! has documented in the Zeekoe valley further afield in the in the Great Karoo, also
appear to occur in this Focus Area42. The original contact zone between the Khoekhoen and the
Xhosa in the eastern part of the focus area was loosely determined by the Great Fish River as can be
attested by the Khoekhoen place names in the western parts of the Eastern Cape.43

Following the start of colonialisation of the area, at first by the Trekboers and subsequently through
formal annexation by the British colonial government, an era of turmoil and intermittent conflict
ensued between 1779 and 1879.44 The Nine Wars (flair ups) making up the Frontier War in the
parts of the Old Eastern Cape resulted in the expulsion of the Xhosa tribes firstly from west of
Grahamstown in the area between the Bushman’s River and Great Fish River and then by 1820 from
the area to the west of the Kat River with the settlement of British farmers in the Albany district
between Grahamstown and the Great Fish River.45

Conflict between Frontier Boers and the Colonial authorities also resulted in further conflict as is
evident in the Slagtersnek Rebellion sparked by the Slagtersnek hangings in 1815, just 10
kilometres to the south of Cookhouse.46

Themes identified during the research were:
e Palaeontology
e Pre-colonial archaeology and early inhabitants of the Eastern Cape
e Early Colonial History and settlement

41 Sampson, G. 1992. Stylistic boundaries among mobile hunter-gatherers in the Zeekoe Valley, Eastern Cape.
Washington, Smithsonian Institution Press.

42 Webley, L., Halkett, D. and Hart, T. 2009. Heritage Impact Assessment of a proposed Wind Energy Facility to be
situated on portions of farms Arolsen 69, Farm 148, Farm 148/1; Rooidraai 146, Baviaans Krans 151, Baviaans
Krantz 151/2, Klip Fonteyn 150/2, Roberts Kraal 281, Zure Kop 74/1, Zure Kop 74/2, Van Wyks Kraal 73, Van Wyks
Kraal 73/2 and Van Wyks Kraal 73/3 in the Cookhouse District, Eastern Cape. Unpublished report prepared for
Savannah Environmental (Pty) Ltd. ACO Associates cc.

43 Halkett, D. and Webley, L. 2010. Heritage Scoping Assessment of a proposed Wind Energy Facility to be situated on
farms in the Cookhouse District, Eastern Cape. ACO Associates.

44 Gon, P. 1982. The Last Frontier War. Military History Journal Vol 5 No 6 - December 1982

45 Robson, L. and Oranje, M. 2012 . Strategic Military Colonisation: The Cape Eastern Frontier 1806-1872. Scientia
Militaria - South African Journal of Military Studies. , vol. 40, no. 2, pp. 46-71.

46 Bedford History, 2014. http://www.bedford.co.za/page/bedford history. Accessed 28 May 2014
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Site Brief description
e Early contact and contestation
e Historical cultivation and agricultural production
e Religion
e Routes and transport
e  Military history
e Town and village formation
e Regional architecture
e Qutstanding scenic beauty
Identified heritage resources and landscapes include:
e Numerous cemeteries dating back to the early 1800’s
e South African War battle sites
e Archaeological sites
e Monuments/Memorials
e  Cultural landscapes
o Cookhouse and Great Fish River Valley
o  Small agricultural landscapes in river valleys
o Historical settlement of Somerset East, Bedford, Alicedale, Adelaide, Riebeeck
Oos (typical historical grid layout)
Site Brief description
Stormberg General setting

The Stormberg focus area is situated in the north Eastern Cape and covers an area of 12074 km2.
The focus area starts in the west at Hofmeyer in the foot hills of the Bamboesberg Mountains,
encompasses Tarkastad and Queenstown in the south, and Encobo in the far east. Indwe, Dortrect,
and Molteno form the northern-most boundary of the focus area.

Palaeontology

Focus area 4 lies within a key area for fossils of the Triassic and Jurassic Periods within the upper
part of the Karoo Supergroup (Upper Beaufort Group and Stormberg Group) of the Main Karoo Basin.
Most of the focus area is underlain by potentially fossiliferous sedimentary bedrocks but these are
often poorly exposed at the surface due to cover by vegetation, soil and other superficial deposits
(e.g. scree, alluvium). Numerous Early Jurassic dolerite intrusions have often compromised fossil
preservation along their margins through thermal metamorphism (baking of surrounding bedrocks).
Palaeontologically sensitive issues within focus area 4 include:

e Diverse terrestrial and freshwater biotas of the Cynognathus & Lystrosaurus fossil
assemblage zones are preserved within the Katberg and Burgersdorp Formations
underlying the southern and central portions of focus area 4. Fossil groups include
amphibians, true reptiles, therapsids (“mammal-like reptiles”), palaeoniscoid fish,
freshwater bivalves, trace fossils (including tetrapod trackways and burrows) and
vascular plants (Dicroidium Flora, including petrified wood). The tetrapod faunas are
among the richest known from Gondwana in the Early Triassic Period and record the
gradual recovery of vertebrate life on land following the catastrophic End Permian
Mass Extinction Event;

e The Molteno Formation , which contains minor coal seams, has yielded the richest Mid-
Triassic (c. 220 million year old) fossil floras recorded anywhere in the world, as well as
some of the oldest known dinosaur trackways and diverse fossil insect remains. The
formation occurs widely in the northern part of the focus area, including the type area
around Molteno, while several key fossil sites are located near Indwe;

e Late Triassic to Early Jurassic “red beds” of the Elliot Formation, occurring along the
north-central margin of the focus area, are famous for their important fossil vertebrate
fauna including a range of early dinosaurs (prosauropods, sauropods, ornithischians,
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plus trackways), advanced therapsids and even rare primitive mammals; and

e Older consolidated alluvial deposits along river systems such as the Elandsrivier in the
western part of the focus area may contain important Pleistocene vertebrate remains.
An example is the fossil skull of a Late Pleistocene (c. 36 000 BP) anatomically modern
Homo sapiens from donga deposits near Hofmeyr.

Heritage

The rich heritage layering of the Stormberg focus area flows from the pre-colonial time when the San
utilised the foot hills and the mountains of the Stormberg range as a base for hunting and gathering.
Such evidence can be seen through the large number of known rock art sites dispersed across
farms such as:47

e Jedwood

e Rockwood

e Rheebok Fontein
e Annan Water

e Uyl Hoek
e Rietfontein
e |da

e (Coldstream

e Leeuwenfontein
e Stafelbers Kloof
e Hex Rivier

e Kings Glen

e Uitkyk

e Commanage

The landscape is rich in rainfall and grazing and ripe for agricultural utilisation. This resulted in the
establishment of the Xhosa empire which was characterised by struggles over these rich resources
between clans. The British Empire stepping into the fray was the spark igniting the area of Lesotho
and resulting in the Gun War that spilled over from the Maloti’s into the Eastern Cape mountainous
areas. The Thembu and associated clans grouped together to resist the colonial ambitions; at the
battle of Ggwaru Hills on 14 November 1880 the Thembu’s chief defeated a 200 strong colonial
force.48 The rebellion was eventually suppressed and the abaThembu’s land redistributed under
white farmers.

The Bulhoek Massacre memorial site, commemorating the killing of the members of the American
Church of God and the Saints of Christ member who refused to disperse after a mass protest, is
situated on the southern boundary of the Stormberg focus area some 30 kilometres to the south
west of Queenstown.49

The foot print of the South African War is evident in skirmish sites at Schoemanskop, Modderfontein
and the railway line toward Dordrecht50, and memorials and blockhouse lines between Molteno,
Sterkspruit, Dordrecht and Queenstown. 51,52

Walter Sisulu was born in 1912 at Qutubeni, situated in the centre of the focus area close to the
Lubisi Dam. Sisulu moved from Qutubeni and settled in Johannesburg where in ‘1943, Sisulu,

47 Woodhouse Rock Art Collection, http://repository.up.ac.za/handle/2263/595. Accessed 10 April 2014

48 Human Sciences Research Council (HSRC). National Liberation Route - Sites Associated with Unsung Heroes and
Heroines in the Eastern Cape. Website: http://liberationheritage.co.za/page/liberation-heritage-website#. Accessed 19
August 2014

49 HSRC, National Liberation Route. p.28

50 Smith, R.W. 2004. Modderfontein, 17 September 1901. Military History Journal Vol 13 No 1 - June 2004

51 Cloete, P.G. 2000. The Anglo-Boer War a Chronology. J.P van der Walt and Sons. Pretoria

52 Hall, D. 1999. The Hall handbook of the Anglo Boer war, 1899-1902.
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Nelson Mandela and Oliver Tambo joined with Anton Lembede, AP Mda and others to found the ANC
Youth League.’53
On the southern border of the focus area lies Qamata Mountain associated with tradition and custom
as the place of rain utilised in time of drought as a place for rain making dances.54
Themes identified during the research were:

e Palaeontology

e Pre-colonial archaeology and early inhabitants of the Eastern Cape

e Early Colonial History and settlement

e Early contact and contestation

e  (Cultivation and agricultural production

e Religion

e Routes and transport

e Military history

e Traditional settlement patterns and land use

e Town and village formation

e Regional architecture

e Qutstanding scenic beauty

Identified heritage resources and landscapes include:

e Numerous cemeteries dating back to the early 1800’s

e Archaeological sites

e Rock art sites

e Monuments/Memorials

e  Cultural landscapes
o Mission stations - Nyaba Maria Mission, St Cyprions Mission
o General landscape of traditional settlements (settlement pattern)

o Traditional rain making sites - Qamata.

Site Brief description

Kimberley General setting

focus area 5 The Kimberley focus area is dominated by vast expanses of dry grass land inter-dispersed with rock
ridges, out crops and koppies spanning 9603kmZ2. The focus area stretches from just outside
Delpoorsthoop in the west and then south towards Barkly-West, Kimberley and Jacobsdal. The
southern boundary follows the Modder River east toward the eastern-most towns of Florisbad and
Bultfontein. Boshof and Windsorton lie along the northern boundary of the focus area.
Palaeontology
The palaeontological resources in focus area 5 have received very little scientific attention. To a
great extent they can only be inferred from the rock units represented there on geological maps.
Most of the potentially fossiliferous superficial deposits (e.g. Caenozoic alluvium) are not shown on
the published geological maps, however, while fossil-rich bedrocks are often mantled with superficial
deposits (calcrete, soils) or baked by dolerite intrusions. Palaeontologically sensitive issues within
focus area 5 include:

e Qutcrop areas of the Lower Ecca Group (Prince Albert and Whitehill Formations) in the
vicinity of Kimberley contain important post-glacial fossil assemblages of marine
reptiles (mesosaurids), invertebrates (e.g. crustaceans), fish, trace fossils and
driftwood. However, most of the outcrop area is mantled by superficial deposits (e.g.

53 HSRC, National Liberation Route. p.28
54 HSRC, National Liberation Route. p.28
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calcrete, soil) or has been baked by dolerite intrusion. Important Ecca fossil material
has been collected from the subsurface in diamond mining areas (e.g. Kimberley Big
Hole, Bultfontein);

e Small outcrop areas of the Lower Beaufort Group (Adelaide Subgroup) towards the
eastern margins of focus area 5 contain vertebrates and other fossil remains of the
latest Permian Dicynodon Assemblage Zone;

e Ancient alluvial “High Level Gravels” associated with the Vaal River (e.g. Windsorton -
Barcly West area) have yielded vertebrate fossils of considerable palaeontological
interest. The “Older” Vaal River Gravels (Windsorton Formation) contain sparse
mammalian faunas of Miocene-Pliocene age. A wide range of Pleistocene mammal
remains (bones, teeth) as well as Acheulean stone tools are recorded from the
“Younger” Vaal River Gravels or Rietputs Formation of Middle Pleistocene age
(Cornelian). They include various equids and artiodactyls as well as African elephant
and hippopotamus. Diverse fossils of Quaternary mammals and a range of other
vertebrate groups (including fish amphibians, reptiles and birds) are also associated
with ancient river sediments of the Modder River along the southern edge of the focus
area, for example at Erfkroon55, ¢. 60 km WNW of Bloemfontein (28° 52’ S, 25° 36’ E)
and might also be encountered along the Rietrivier as well, to the east of Douglas; and

e The Middle Pleistocene to Early Holocene fossil site at Florisbad56.57.58.59, ¢, 45 km
NNW of Bloemfontein (28° 46’ S, 26° 04’ E€0), has been nominated as National
Heritage Site. This area has yielded the type assemblage for the Florisian Land
Mammal Age (c. 400-100 000 BP), associated with thermal spring deposits. An
impressive range of extinct mammal taxa includes Megalotragus (Giant Hartebeest),
Pelorovis (Giant Long-horned Buffalo) and Equus capensis (Cape Zebra) as well as the
skull of Florisbad Man (possibly Homo heidelbergensis), the last dated 260 000 BP.
Key Pleistocene fossil pollen data have also been collected here.

Heritage
A scan of archival documentation and databases has shown that although the historical events

around Kimberley from the discovery of diamonds (1866)/diamond rush (1871)61 to the Siege of
Kimberley (1899-1900)62 dominates the landscape and history, the palaeontological history of the
study area reaches back 300 million years to the Palaeozoic-age Dwyka Ice Age. Glacial markings
occur at the Provincial Heritage site of Nooitgedacht Glacial Pavements on the Vaal River just north
west of Kimberley63 as well as at Driekopseiland®4. Together with the glacial pavements a vast
number of rock engravings are present adding to the multifaceted history of the area.®®

55 Churechill, S.E., Brink, J.S., Hutchison, R.A., Rossouw, L., Stynder, D., Hancox, P.J., Brandt, D., Woodborne, S., Loock,
J.C., Scott, L. & Ungar, P. 2000. Erfkroon: a new Florisian fossil locality from fluvial contexts in the western Free State,
South Africa. South African Journal of Science 96: 161-163.

56 Brink, J.S. 1987. The archaeozoology of Florisbad, Orange Free State. Memoirs of the National Museum,
Bloemfontein 24: 1-151.

57 Dreyer, T.F. 1935. A human skull from Florisbad, Orange Free State, with a note on the endocranial cast, by C.U.
Ariens Kappers. Koninkljke Akademie van Wetenschappen te Amsterdam 38: 3-12.

58 Dreyer, T.F. 1938. The archaeology of the Florisbad deposits. Argeologiese Navorsinge van die Nasionale Museum,
Bloemfontein 1: 65-77.

59 Kuman, K., Inbar, M. & Clarke, R.J. (1999) Palaeoenvironment and cultural sequence of the Florisbad Middle Stone
Age Hominid site, South Africa. Journal of Archaeological Science 26:1409-1425.

60 The given co-dinates are taken from the SAHRIS database on Florisbad and refer to an extensive spring mound site
thus seconds have not been provided. The site certainly lies within the Focus Area.

61 Meredith, M. 2007. Diamonds, Gold, and War: The British, the Boers, and the Making of South Africa. New York:
Public affairs.

62 Phelan, T. 1913. The Siege of Kimberley. Dublin: M.H. Gill & Son, Ltd.

83 Slater, G, et al. 1932. The glaciated surfaces of Nooitgedacht, near Kimberley, and the Upper Dwyka boulder shales
of the eastern part of Griqualand West (Cape Province), 1929. Transactions of the Royal Society of South Africa 20.4
64 Morris, D. 1988. Engraved in place and time: A review of variability in the rock art of the Northern Cape and Karoo.
South African Archaeological Bulletin 43: 109-120.

65 Beaumont, P. B., and Vogel, J.C. 1989. Patterns in the age and context of rock art in the northern Cape. The South
African Archaeological Bulletin. Vol. 44, No. 150 (Dec., 1989), pp. 73-81
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Just south of Nooitgedacht on the R31 towards Barkley-West lies the Wildebeestkuil Rock Art Centre
and Museum where tourists can view an extensive rock art site from walkways. 66
Other Stone Age and palaeontological sites of National significance are Kantien Koppie at Barkley-
West67 and Florisbad Quaternary Research Station 45 kilometres northwest of Bloemfontein68
The South African War has also left its mark on the landscape with numerous battle fields such as
Belmont, Graspan, Modder River and Magersfontein in the Northern Cape Province. The Battle of
Magersfontein®® was fought on 11 December 1899 on the farm Magersfontein some 25 kilometres
south of Kimberley inside the focus area boundary. Other Battle fields just to the south of the focus
area include, Paardeberg and Poplar Grove. 70
Themes identified during the research were:
e Palaeontology
e Pre-colonial archaeology and early inhabitants - especially associated with inland
water in the arid regions of South Africa
e Early Colonial History and settlement
e Routes and transport
e Military history
e Town and village formation
e Qutstanding scenic beauty
Identified heritage resources and landscapes include:
e  Kimberley town (Victorian settlement and mining landscape)
e  Wildebeestkuil rock art landscape (prominent landscape feature)
e Vaal and Riet River rock art sites (engraved glacial pavements)
e Florisbad archaeological and palaeontological site
e Erfkroon archaeological and palaeontological site
e Kantienkoppie (historic mining and ESA occupation)
e Battlefields - Magersfontein.
e (Cemeteries
e Monuments/Memorials
Site Brief description
Vryburg focus | General setting
area 6 The Vryburg focus area study area is characterised by wooded grass land and very few ridges and
rivers. The total size of the study area is 9241 km2 and the boundary of the study area from the town
of Vryburg in the approximate centre varies between 48 and 65 kilometers in distance. The towns of
Stella in the north, Dry Harts in the south, actually just outside the boundary, and Schweizer-Reneke
in the east are the best known towns in the study area.
Palaeontology
The palaeontological resources in focus area 6 area have received very little scientific attention. To a
great extent they can only be inferred from the rock units represented there on geological maps.
Most of the potentially fossiliferous superficial deposits (e.g. Caenozoic alluvium) are not shown on
the published geological maps, however. Palaeontologically sensitive issues within focus area 6

66 Wildebeest Kuil Rock Art Centre. http://www.wildebeestkuil.itgo.com/. Accessed 30 May 2014

67 Beaumont, P.; McNabb, J. (2000b). "Canteen Kopje: the recent excavations". The Digging Stick 17 (3): 3-6.
68 Brink, The archaeozoology. p. 30; Dreyer, A human skull. p.30; Dreyer, The archaeology. p. 30

69 Cloete, The Anglo-Boer War. p.28

70Cloete, The Anglo-Boer War. p.28
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include:

e Stromatolitic carbonate rocks (limestones, dolomites) of Early Precambrian (Archaean)
age in outcrops of the Ventersdorp Group (Kameeldorns, Rietgat and Bothaville
Formations) as well as the lower part of the Transvaal Supergroup (Ghaap Group,
Vryburg Formation & Schmidtsdrift Subgroup, including the Boomplaas Formation). In
the Vryburg area and further south towards Taung these include some of the oldest (>
2.5 billion years) and best-preserved stromatolites (fossil microbial mounds) known
from this period;

e Precambrian (Proterozoic) stromatolitic carbonates from the Campbell Rand Subgroup
(Ghaap Group, Transvaal Supergroup) of the Ghaap Plateau region. These rocks are
normally poorly exposed, but outstanding stromatolite occurrences are known from the
Ghaap Escarpment in the Boetsap area (outside focus area 6) and may well occur
more widely; and

e Unmapped Late Caenozoic sediments - including possible Tertiary / Quaternary terrace
gravels or other alluvial deposits along major drainage systems (e.g. Droé Harts River),
tufa deposits along the Ghaap Escarpment (cf. Taung Pleistocene fossil primate
remains outside focus area 6), calcretes and pan sediments - that may contain
important mammalian and other fossil remains (e.g. freshwater molluscs, plants, trace
fossils).

Heritage
The pre-history of the area is evident through the presence of numerous farms with rock engravings,
including Verdwaal Vlakte, Bernauw, Schatkist, Wonderfontein7t and Kinderdam. 72.

The numerous dry pans in the northern section of the study area also increase the probability of
finding Stone Age Sites associated with hunter gatherer subsistence73.

Heritage Resources associated with the South African War can be traced through the presence of
blockhouse lines between Taung and Vryburg and onwards towards Madibogo74, as well as the
Vryburg concentration camp situated on the Vryburg Allotment area that is now part of the Leon
Taljaard Nature Reserve to the north west of Vryburg.7s

Other areas of significance identified are the Devondale Mission (circa pre-1900), Tiger Kloof
Institute (circa 1904)76 as well as the farmstead of the first and only president, Gerrit Jacobus van
Niekerk, of the republic of Stellaland on the farm Niekerksrus?” some 36 kilometres northwest of
Vryburg.

Themes identified during the research were:
e Palaeontology

e Pre-colonial archaeology and early inhabitants - especially associated with inland
water in the arid regions of South Africa

e Early Colonial History and settlement
e Routes and transport
e Military history

71 van Schalkwyk, J.A. 2012. Heritage Impact Assessment for the proposed development of a photovoltaic power plant
on a portion of the Farm Waterloo 992, Vryburg Region, North West Province.

72 Morris. D. 1988. Engraved in Place and Time: A Review of Variability in the Rock Art of the Northern Cape and Karoo.
The South African Archaeological Bulletin Vol. 43, No. 148 (Dec., 1988), pp. 109-120

73 van Schalkwyk, J.A. 2013. Basic Heritage Assessment for the proposed Mookodi 132kv Phase 2 Power Lines
Development, North West Province.

74 Cloete, The Anglo-Boer War. p.28

75 Anglo Boere Oorlog/Boer War (1899-1902) British Concentration Camp project. Anglo Boere Oorlog/Boer War
(1899-1902) VRYBURG Camp/Kamp. http://www.geni.com/projects/Anglo-Boere-Oorlog-Boer-War-1899-1902-
VRYBURG-Camp-Kamp/14136. Accessed 30 May 2014.

76 Tiger Kloof Institute. History. http://www.tigerkloof.com/index.php/about-us/history. Accessed 30 May 2014.

77 Personal observation of photo exhibition and captions at the Vryburg Museum, 2014
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e Town and village formation

Identified heritage resources and landscapes include:
e Vryburg concentration camp
e Tigerkloof Institute
e Devondale Mission
e Niekerksrus farmstead
e (Cemeteries
e Monuments/Memorials

Site

Brief description

Upington focus
area 7

General Setting
The Upington focus area is situated in the northern part of the Northern Cape province and covers an

area of 12877 kmZ2. From Lutzputs Railway Station in the north-western corner, the western
boundary extends to Kenhardt. It continues in the south past Marydale to Westerberg on the Orange
River where it stretches over the Orange River towards Poljaspoort before it turns west and joins the
Orange River which is followed to Groblershoop. The boundary then continues north to the N14 road
and westwards again past Upington.

The Upington focus area is dominated by the Orange River cutting through the arid Northern Cape
landscape, providing a central source of water along which most of the settlement has developed
through colonial times.

Palaeontology
The palaeontological resources in focus area 7 have received very little scientific attention. To a

great extent they can only be inferred from the rock units represented there on geological maps.
Most of the potentially fossiliferous superficial deposits (e.g. Caenozoic alluvium) are not shown on
the published geological maps, however. Palaeontologically sensitive issues within focus area 7
include:

e Stromatolitic carbonate rocks (limestones, dolomites) of Precambrian age (Late
Archean to Early Proterozoic) in outcrops of the Transvaal Supergroup (Schmidtsdrift,
Campbell Rand and Koegas Subgroups) in the easternmost portion of focus area 7
(Koegas area);

e Latest Precambrian quartzites and carbonates of the lower Nama Group (Kuibis
Subgroup) in the Gordonia region, between Upington and Ariamsvlei, that contain key
fossil assemblages (trace fossils, stromatolites, vendotaenids, simple shells, possible
vendobiontans) of the Ediacaran biota;

e Small outcrop area of Dwyka Group glacially-related sediments along the N14 west of
Upington, with the possibility of non-marine trace fossil and vascular plant
assemblages;

e Late Tertiary and younger terrace gravels along the banks of the Orange River that may
contain important mammalian and other fossil remains (e.g. freshwater molluscs,
plants, trace fossils);

e Unmapped older alluvial, pan and calcrete successions of Quaternary or greater age
along extinct palaeo-drainage systems away from the Orange River that might contain
important mammalian remains (e.g. bones, teeth, horncores); and

e Possible unmapped, subsurface crater lake infills of Cretaceous / Tertiary age
comparable to the Stompoor site south of Kenhardt (outside focus area 7).
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Heritage

The settlement history in the Upington focus area dates back to the ESA with Acheulean stone tools
excavated at a site 35 kilometres southeast of Upington78, while MSA period artefacts were found in
association with human remains at Zoovoorbij near Keimoes.”® The LSA dates range between 4300
and 2100 BP when it was succeeded by two contemporary Ceramic LSA industries. The shelters at
Zoovoorbij and the nearby Renosterkop (the latter located outside the focus area) show a well-
developed assemblage of lithics, fine tempered pottery, and ostrich eggshell beads.80

As colonial expansion started to push the northern frontier back, new inhabitants encountered San
(Bushman) hunter-gatherers and Einiqua Khoekhoen pastoralist groups living in the Middle Orange
River area. The Einiqua identity was eventually assimilated into the Koranna who utilised the islands
of the Orange River as strongholds from where they launched raids on settlers and tribes of the
region alike.81 Place names like Curries Camp, McTaggart Camp and Kanoneiland bear witness to
the early days of colonisation of the Orange River in the focus areas2.

The South African War saw numerous skirmishes that took place in the Kakamas, Keimoes and
Upington areas to repel Boer commandos,83 while the 1914 Rebellion instigated by General Manie
Maritz was instigated at the Rebellion Tree that is now a monument on the farm Van Rooisvlei
situated in the north-west corner of the focus area.84

Themes identified during the research were:
e Palaeontology

e Pre-colonial archaeology and early inhabitants - especially associated with inland
water in the arid regions of South Africa

e Early Colonial History and settlement
e Routes and transport

e  Military history

e Town and village formation

Identified heritage resources and landscapes include:
e  Zoovoorbij archaeological site
e Orange River (historical and pre-colonial settlement)
e (Cemeteries
e Monuments/Memorials

Site

Brief description

Springbok
focus area 8

General Setting
The Springbok focus area is situated in the Namakwa District Municipality in the north western part

of the Northern Cape Province and covers an area of 15243 km2. The focus area stretches from
Port Nolloth in the north-west along the Namaqualand coast past Kleinsee to Koingnaas and
Hondeklipbaai in the southwest of the focus area. The boundary runs north-eastwards to Springbok

78 Beaumont, P.B. et al. 1995. Before the Einiqua: the archaeology of the frontier zone. A. B. Smith (ed.). Einiqualand:
studies of the Orange River frontier p236-264. Cape Town: UCT Press.

79 Morris, D. & Beaumont, P.B. 1991. INawabdanas: archaeological sites at Renosterkop, Kakamas

District, Northern Cape. South African Archaeological Bulletin 46:115-124.

80 Smith, A.B. 1995. Archaeological observations along the Orange River and its hinterland. A. B. Smith (ed.).
Einiqualand: studies of the Orange River Frontier p263-300. Cape Town: UCT Press.

81 Penn, N. 2005. The Forgotten Frontier: Colonist and Khoisan on the Cape’s Northern Frontier in the 18th Century.
Cape Town: Double Storey Books.

82 Wilcox, A.R. 1986. Great River: The Story of the Orange River. Winterton: Drakensberg Publications.

83 | egassick, M. 1996. The will of Abraham and Elizabeth September and the struggle for land in Gordonia. Journal of
African History 37(3): 371-418.

84 Serfontein, D. 1972. Ek is maar ene. Cape Town and Pretoria: Human & Rousseau.
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then southeast and again northeast to Aggeneys. The northern boundary runs past Steinkopf back to
Port Nolloth.

Palaeontology
The palaeontological resources in focus area 8 area have received very little scientific attention. To a

great extent they can only be inferred from the rock units represented there on geological maps.
Most of the potentially fossiliferous superficial deposits (e.g. Caenozoic alluvium) are not shown on
the published geological maps, however. Palaeontologically sensitive issues within focus area 8
include:

e latest Precambrian quartzites and carbonates of the Nama Group (Kuibis and
Schwarzrand Subgroups) in the narrow, north-south trending outcrop area to the west
of Steinkopf and Springbok. This key latest Precambrian fluvial to marine succession
contains key fossil assemblages (trace fossils, stromatolites, vendotaenids, simple
shells, possible vendobiontans) of the Ediacaran biota;

e Highly fossiliferous sediments of the Miocene to Recent West Coast Group located at
100 m above mean sea level (amsl) or below (and especially below 50 m amsl) along
the West Coast. They include shallow marine, estuarine, fluvial, lagoonal and terrestrial
coastal (sand dune, calcrete) sediments. Marine fossil assemblages of Miocene to
Quaternary age contain a wide range of invertebrates, trace fossils as well as sharks’
teeth and other vertebrate remains (whales, seals etc) while important Early Miocene
fossil floras occur in palaeochannel settings. Vertebrate fossils, including land
mammals and micromamals among others, occur within estuarine, lagoonal, pan, vlei
and spring deposits. Most of the narrow, potentially fossiliferous outcrops are
unmapped at 1: 250 000 scale - many are mainly subsurface - and, given their
vulnerability to development (e.g. mining), remain seriously understudied in scientific
terms;

e largely unmapped fossiliferous Cretaceous to Palaeocene crater lake deposits
associated with kimberlite and olivine melilitite volcanic pipes, often buried beneath
superficial sediments in the Bushmanland area. Fine-grained sediments may preserve
plants (leaves, wood), fish, frogs, reptiles, rare dinosaurs (e.g. ornithischian dinosaur
Kangnasaurus from crater lake deposits at Goebees, c. 50 km to the NE of Springbok),
insects, ostracods and palynomorphs (fossil pollens and spores); and

e Unmapped older alluvial, pan and calcrete successions of Tertiary to Quaternary age
along extinct palaeo-drainage systems in the interior such as the Koa River Valley
south of Aggeneys. These locally contain important Tertiary mammalian fossils (bones,
teeth, horncores; e.g. Pliocene three-toed horse, Hipparion, recorded from a well at
Areb, 65 km east of Springbok) and well-preserved petrified woods. The important
Miocene fossil site at Bosluis Pan is situated c. 25 km outside and SE of focus area 8.
Older consolidated alluvium along the Buffels River west of Springbok may contain Late
Caenozoic fossil remains.

Heritage
The Namaqualand coast, specifically referring to the Sandveld, has a high archaeological potential

with research conducted indicating thousands of shell middens present along the coast line, and
rare but significant mixed ESA and MSA sites including mineralised bone in the Kleinzee areass.
ESA, MSA and many LSA sites have been excavated from the coastal zone and indicate a rich
cultural sequence in the area.86,87. A very important site is Spoeg River Cave on the coast where the
earliest evidence for sheep in South Africa has been foundss.

85 Orton, J. & Webley, L. 2012. Heritage impact assessment for the proposed Project Blue Wind Energy Facility,
Kleinzee, Namakwa Magisterial District, Northern Cape. Unpublished report prepared for Savannah Environmental
(Pty) Ltd. Diep River: ACO Associates cc.

86 Dewar, G. 2008. The archaeology of the coastal desert of Namaqualand, South Africa: a regional synthesis. Oxford:
British Archaeological Reports International Series 1761.

87 Orton, J. 2012. Late Holocene archaeology in Namaqualand, South Africa: hunter-gatherers and herders in a semi-
arid environment. Unpublished D. Phil. thesis. Oxford: University of Oxford.
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Inland, archaeological sites are less common but significant rock shelters, sometimes containing
rock art, do occurs9.90,

Rock art sites at Kangnas®l, Kromneus, Kraaifontein, Klipfontein and Canariefontein include,
cupules, geometric and animal finger paintings®2. Rock art has also been noted in the Aggeneys
area of the focus area by Morris 93, while his description of the possible San massacre site at the
Ghaamsberg relates to an area just outside the eastern boundary of the focus area to the east of
Aggeneys

Historical heritage features in the landscape include mission stations and fortifications of the South
African War that are found around the copper mining towns of Springbok, Okiep and Nababeep.

Together with the old Messelpad and Wildepaardehoek passes leading to Hondeklipbaai, the Copper
mining cultural landscape of Springbok, Okiep, Concordia and Nababeep provides a unique insight
into early colonial mining. Central to this area is the Simon van der Stel Copper mine at Carolusberg
and the Copper smelting kiln in Springbok, both sites being proclaimed Provincial Heritage Sites.

Themes identified during the research were:

e Palaeontology

e  Pre-colonial archaeology and early inhabitants -
— Numerous occurrences of shell middens in the coastal zones and
— Sites close to inland water in the arid regions

e Early Colonial History and settlement

e Routes and transport

e  Military history

e Town and village formation

Identified heritage resources and landscapes include:
e  Copper Mining Landscape that include the Provincial Heritage sites94 of

—  Orbicule Koppie, Concordia
— Van der Stel’s Coppermine, Carolusberg
—  Copper smelting chimney at Springbok
— 0Id smoke stack at Okiep
—  Cornish pump building at Okiep
e  Grootmis historical settlement
e (Coastal belt (extremely high density pre-colonial occupation)
e Memorials
e Cemeteries

88 Webley, L.E. 1992. Early evidence for sheep from Spoeg River Cave, Namaqualand. Southern African Field
Archaeology 1: 3-13.

89 Webley, L.E. 1992. The history and archaeology of pastoralism and hunter-gatherer settlement in the north-western
Cape, South Africa. Unpublished PhD thesis, University of Cape Town.

90 QOrton, J. 2013. Geometric rock art in western South Africa and its implications for the spread of early herding. South
African Archaeological Bulletin 68: 27-40.

91 Orton, Geometric rock art. p. 37

92 Rudner, J. & Rudner, I. 1968. Rock-art in the thirstland areas. South African Archaeological Bulletin 23: 75-89

93 Morris, D. 2013. Heritage Impact Assessment: Proposed Aggeneys Photovoltaic Solar Energy Facility at Bloemhoek
near Aggeneys, Northern Cape Province. McGregor Museum.

94 SAHRA Heritage Register.
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3 ABSOLUTE SENSITIVITY MAPPING

3.1 Identification of absolute sensitivity criteria

The absolute mapping criteria focused on the establishment of an acceptable buffer for a solar PV or wind
development in close proximity to heritage features. All accepted standards not enforced by regulation
such as the 20 meters buffer from a grave or cemetery required by SAHRA were reviewed for this study.
Further attention was given to various South African studies with different recommended buffers such as
the threshold limits recommended in the PGWC study (2006) i.e. 500 meters from heritage and cultural
sites and up to 1 kilometre from scenic routes and important landscapes. The PGWC?® study also
evaluated two possible methods for determining the suitability of specific areas for wind energy. The first
focussing on selected threshold criteria while, the second methodology was a landscape-based
assessment method that was evaluated. The outcome of this study resulted in the development of an
integrated methodology with proposed distance for the mapping of resources after which an integrated
landscape analysis approach was followed towards identifying areas suitable for wind energy
developments.

International scenic landscape and cultural landscape studies such as those completed by Jerpasen and
Larsen®, Baltas and Dervos®’, Lund-lversen and Lindblom98, and Kellet®® also indicated differences in
perception and implementation. The case study in Greece focussed on larger scale buffering by proposing
a minimum distance from World Heritage monuments of major importance of 3000 meters, as well as the
maximum allowed number of turbines per km2 in the surrounding area.1% Jerpasen and Larsen0i, took
the holistic approach and urged the focus to be on applying a holistic determination of the cultural
landscape “setting” as determined in the Burra Charter192 that not only includes specialist assessor input
but also that of the public and other stakeholders. Such a methodology then moves away from the set
threshold criteria towards a holistic cultural landscape assessment integrating cultural heritage, natural
landscape and public opinion.

While implementing such an approach on a project of this scale will be the ideal, as recommended in the
PGWC103 and Larsen104 studies, due to the large extent of the present study, the SEA approach focuses on
identifying acceptable thresholds and buffers that will assist with policy and guideline development for the
positioning of wind and solar PV projects.

95 PGWC, Strategic Initiative. p.17

9% Jerpasen and Larsen, Visual Impact. p. 16

97 Baltas, A.E. and Dervos, A.N. 2012. Special framework for the spatial planning & the sustainable development of
renewable energy resources. Renewable Energy 48 (201) 358-363.

98 Lund et al. Strategic Heritage Assessment. p. 17

99 Kellet, The Environmental Impact. p.17

100 Baltas et al. Special framework. p.38

101 Jerpasen and Larsen, Visual Impact. p. 16

means the immediate and extended environment of a place that is part of or contributes to its cultural significance
and distinctive character.’

103 PGWC, Strategic initiative. p. 17

104 Jerpasen and Larsen, Visual Impact. p. 16
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Table 5 provides the development threshold and buffer distances developed for this study.

Geological heritage - including geological sites of scientific and cultural importance as well as rare
geological specimens - is listed among the heritage resources that form part of the National Estate in the
NHRA (Section 3). However, unlike palaeontological sites, geological sites are not generally protected105,
Key geological sites of outstanding scientific or cultural importance may be granted formal protection if
individually proposed for incorporation on national and provincial heritage registers (NHRA Sections 27,
28).

Provincial Heritage Resources Authorities are required to maintain a register of geological sites of scientific
heritage significance (NHRA, Section 30) but first the sites need to be graded according to their heritage
significance, a process that is currently being addressed by Heritage Western Cape for their area of
jurisdiction. There is as yet no comprehensive national or provincial database of significant geological sites
available. The Geological Society of South Africa (GSSA) is now working on this. Obvious candidates would
include all the stratotype sections (key exposures of rock formations) identified by the South African
Committee for Stratigraphy, Pretoria, as well as numerous “Geosites” of scientific, ecotourism and
educational interest publicised by the GSSA 106,107,108,

Comprehensive Heritage Impact Assessment reports should include the identification and mapping of
geological sites of scientific or cultural heritage importance within the affected area, an assessment of
their significance and potential impacts of the development on them as well as any proposals for mitigation
(Section 38 (3)). Due to capacity constraints, geological heritage resources have usually been disregarded
so far, both by the heritage management authorities as well as by heritage assessment practitioners and
considerable input from the geological community will be required to redress this deficiency.

105 The term generally protected refers to heritage resources that have their own Section in the NHRA (i.e. structures
(8.34), archaeology and palaeontology S. 35) and graves (S.36).

106 Norman, N. & Whitfield, G. 2006. Geological journeys. A traveller’s guide to South Africa’s rocks and landforms,
320 pp. Struik Publishers, Cape Town.

107 Norman, N. 2013. Geology off the beaten track exploring South Africa’s hidden treasures, 256 pp. Struik Nature,
Cape Town.

108 Viljoen, M.J. & Reimold, W.U. 1999. An introduction to South Africa’s geological and mining heritage, 193 pp. The
Geological Society of South Africa and Mintek.
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Table 5 - Absolute sensitivity criteria applicable to all focus areas for both wind and solar PV developments

Sensitivity Mapping
Sensitivity Feature Data Source Application for wind
and solar PV

PALEONTOLOGY ABSOLUTE FEATURES

— Henderson Z.,
Florisbad, South
Africa: over 120 000
years of human
activity. Nyame

Akuma No 44
December 1995.
— National Heritage —  Very high sensitivity
Florisbad Cranium Site Nomination withi_n 10 km _of
(outstanding fossil site) Form for the cranium (fossil skull)
Florisbad spring site
mound and

surrounding land,
submitted by J.S
Brink on 11 June
2003. South African
Heritage Resource
Agency.

— Henderson Z.,
Florisbad, South
Africa: over 120 000
years of human
activity. Nyame
Akuma No 44
December 1995.

— National Heritage

Site Nomination —  Very high sensitivity
Florisbad SpringEye Form for the within 10 km of
(outstanding fossil site) Florisbad spring spring eye

mound and

surrounding land,
submitted by J.S
Brink on 11 June
2003. South African
Heritage Resource
Agency.

—  Churchill et.al.,
Erkroon: a new
Florisian fossil

Erfkroon ModderRiver locality frpm fluvial —  Very high sensitivity

Erfkroon site (palaeontological Sv%r;iiﬁasll‘?et:gtate within 10 km of the
feature including known fossil- ' Modder River section

bearing rock units) iﬁ?ggﬁgﬁfﬁ;iﬂth demarcated on map

Science 96, April
2000.
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Sensitivity Mapping
Sensitivity Feature Data Source Application for wind
and solar PV
Sensitive Rock units (geological
base map) including:
e ADELAIDE e KAMEELDOORNS
e ASBESTOS e KOEGAS
HILLS e KUIBIS
e BOEGOEBERG e MATSAP
DAM e MOLTENO
e BOTHAVILLE e PRINCE ALBERT 1:1 000 000 and —  High
e BRULSAND e RIETGAT 1:250 000 No buffer
* CAMPBELL *  SCHMIDTSDRIF Geological Maps
RAND o SCHWARZRAND (1984)
» CLARENS o STALHOEK
e DRAKENSBER o SULTANAOORD
G o TARKASTAD
* DWYKA  VRYBURG
e ECCA o WHITEHILL
* ELLIOT o WITTEBERG
e ENON
e GHAAP
Sensitive Rock units (geological
base map) including:
e ACHAB o KOOKFONTEIN
e AREBGNEISS e KORRIDOR
e BIDOUW e MESKLIP GNEISS
e BREDASDORP e MODDERFONTEIN
e CERES GRANITE/GNEISS
e CONCORDIA e NAAB
GRANITE o NABABEEP GNEISS
e DWYKA o NAKANAS
e FORTBROWN e NARDOUW . .
o GESELSKAP- o NUWEFONTEIN GRANI 1:1 000 000 and —  Medium
BANK e RIETBERG GRANITE 1:250 000 No buffer
o GLADKOP o SKOORSTEENBERG Geological Maps
e GRAHAMS- o STINKFONTEIN (1984)
TOWN e STYGER KRAAL SYENI]
e HARTEBEEST o TABLE MOUNTAIN
PAN GRANITE e TIERBERG
* HOOGOOR o VOLKSRUST
* KALAHARI e WATERFORD
e KAMIESKROON
GNEISS
e KAROO
DOLERITE
e KHURISBERG
e KONKYP
GNEISS
HERITAGE ABSOLUTE FEATURES
Provincial Heritage Site including - g:)%\f['ﬁeA?r:%};;he - \I/-lv:tgr:r?%rz)s(l)trlr\:lz the
Is;lrtgtggir:)rp:rowsmnal heritage Heritage Resources provincial heritage
Agency (2014) site
Cultural landscape including: o
e Archaeologically rich —  Chief Directorate
coastal belt: Coast line 1km f/llgggiynsg? r:\Ld5 0000
o Ellcjaif:srrin gs Vector data set from —  High sensitivity
«  Outspan the Surveyor General no buffer
e  Sacred Place - Coogle Earth
. . Imagery (2014)
e  Historical settlements
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our future through science

Sensitivity Mapping
Sensitivity Feature Data Source Application for wind
and solar PV
—  Chief Directorate
Surveys and
Mapping: 1:50 000
Vector data set from
the Surveyor General
South African War remnants - Google Earth
including: Imagery (2014) . o
e  Blockhouses and camps — Pieter G. Cloete, —  High sensitivity
e BWsiege 2000. The Anglo- within 500_ m of SA
e Concentration camps gﬁer Wlar a ip War remains
e Fortifications ronology. J.F van

der Walt and Sons.
Pretoria

—  Darrell Hall, 1999.
The Hall handbook
of the Anglo Boer
war, 1899-1902

Perennial river

—  Chief Directorate
Surveys and
Mapping: 1:50 000
Vector data set from
the Surveyor General

High sensitivity
within 1 km of
perennial rivers

Pan

—  Chief Directorate
Surveys and
Mapping: 1:50 000
Vector data set from

High sensitivity
within 500 m of

the Surveyor General wetlands
—  Chief Directorate
; Surveys and —  High sensitivity
Mountain pass Mapping: 1:50 000 No buffer

Vector data set from
the Surveyor General

Heritage structure including
e  Historical sites
e Archaeological sites
e Battlefield
e  Buildings, Farmstead and

Chief Directorate Surveys and
Mapping: 1:50 000 Vector
data set from the Surveyor
General

High sensitivity
within 500m of Heritage
structure

Homestead Garmap SA - Points of
e  Heritage Register Interest (POI)
e  Missions Google Earth (2014)
—  Chief Directorate
Surveys and
Mapping: 1:50 000
Rock Art sites Vector data set from —  Medium sensitivity

the Surveyor General
— Google Earth
Imagery (2014)

no buffer
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Sensitivity Feature

Data Source

Sensitivity Mapping
Application for wind
and solar PV

Mountains and ridges

Chief Directorate
Surveys and
Mapping: 1:50 000
Vector data set from
the Surveyor General
GPS coordinates
from Heritage
reports available on
the South African
Heritage Resources
Information System
(SAHRIS)

Medium sensitivity
no buffer

Monument

Chief Directorate
Surveys and
Mapping: 1:50 000
Vector data set from
the Surveyor General
Garmap SA - Points
of Interest (POI)
Google Earth (2014)

Very high sensitivity
within 500 m of
monument

Cemetery

Chief Directorate
Surveys and
Mapping: 1:50 000
Vector data set from
the Surveyor General
Google Earth (2014)
Genealogical Society
of South Africa

Medium sensitivity
within 500 m of
cemetery

Protected area

South Africa
Protected Areas
Database

High sensitivity
within 1 km of
protected area

3.2 Absolute sensitivity maps

The mapping of heritage resources is based on the criteria included in Table 5 (section 3.1). The location
data for individual palaeontological sites is highly sensitive due to illegal fossil collection and therefore is
not mapped on the Absolute Sensitivity Maps. Furthermore, precise locations of many paleontological
features are generally not available and are liable to misinterpretation by encouraging the misconception
that known fossil sites are necessarily more sensitive than the intervening, unstudied outcrop areas of the
same geological unit. Where the fossil material has been collected, further protection of the original site is
often of limited value. Although fossil site data within the study area is obviously highly relevant, the best
overall guide to palaeontological sensitivity for future development areas is provided by maps of
fossiliferous sedimentary rock units (e.g. formations) that form the basis for this analysis.
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3.2.1 Overberg focus area 1
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sl S At o] ; 4 | Geological Map - Palaeontological resources
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i 2 Focus Area 1
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5 WL Oriental Pioncer 1974

Figure 4 - Geological base map - palaeontological resources - Focus Area 1
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Figure 5 - Heritage resources -Focus Area 1
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3.2.2 Komsberg focus area 2

E—————— z
Geological Map - Palaeontological resources
Focus Area 2
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Figure 6 - Geological base map - palaeontological resources - Focus Area 2
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Figure 7 - Heritage resources - Focus Area 2
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3.2.3 Cookhouse focus area 3

e
A

T

Geological Map - Palaeontological resources
Focus Area 3
[ ADELAIDE | GRAHAMSTOWN

. DwykA | WATERFORD 7
I Ecca P WITTEBERG 0 ‘

" FORT BROWN ;. g i@ Ei' '-,‘ S

b P SR ST s e,

Figure 8 - Geological base map - palaeontological resources - Focus Area 3
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Heritage resources
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Figure 9 - Heritage resources - Focus Area 3
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3.2.4 Stormberg focus area 4
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Figure 10 - Geological base map - palaeontological resources - Focus Area 4
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Figure 11 - Heritage resources - Focus Area 4

STRATEGIC ENVIRONMENTAL ASSESSMENT FOR WIND AND SOLAR PHOTOVOLTAIC ENERGY IN SOUTH AFRICA

APPENDIX A3, Page 43



environmental affairs HERITAGE SCOPING ASSESSMENT SPECIALIST REPORT

Department:
Environmental Affairs
REPUBLIC OF SOUTH AFRICA

CSIR

our future through science

3.2.5 Kimberley focus area 5
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