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1 Introduction
The Biodiversity Company was commissioned to conduct an aquatic study for the proposed
Beaufort West Solar Photovoltaic (PV) Park project. The following summary is as per the Nemai
Scoping Report, 2021:
Electricity generation sources need to be diversified to ensure security of supply and reduction
in the carbon footprint created by the current heavy reliance of South Africa on coal to produce
electricity.
Kalabash Holdings (Pty) Ltd, trading as E4SA, signed a lease agreement in 2009 with the
Beaufort West Local Municipality who is the landowner, to develop a renewable energy project
(i.e. solar/wind energy) on the target properties. This agreement came in response to the
‘Request for Proposal’ launched by the Municipality in February 2009, which was unanimously
considered by the Council to be the most appropriate land use for the needs of Beaufort West.
The Municipality has since provided approval for the proposed Photovoltaic Park.
The proposed project consists of the following systems, sub-systems or components (Nemai
Scoping Report, 2021):
•

PV panel arrays / racks amounting to 75 MW;

•

Support / mounting structures for PV panels / modules;

•

DC to AC Inverters - 30 in total, spaced throughout the PV Park facility;

•

Transformers – 60 in total, two per invertor stand;

•

Temporary storage / laydown areas – Cleared areas, compacted for the assembly,
maintenance and decommissioning of the PV panels and mounting structures;

•

22 kV switching substation / control single-storey building, of approx. 225 m2 located
onsite in the south-western area of the property (in proximity to the existing Noordeinde
Substation);

•

Warehouse / Workshop single-storey buildings of no more than 300 m2, located next to
switching-station / control-building.

•

A Substation, of approx. 80 m x 80 m in size, to be constructed directly west of the
existing Noordeinde Substation opposite the property, beside the N1 highway;

•

An access road to the site. It is proposed to develop a new access point directly opposite
the existing airport access point on the N1, to form a formal intersection;

•

Permanent internal gravel roads to each PV Panel array on site (approximately 4.5 m
wide). From the access point off the N1, a main internal road will align to the PV Park
facility from which the secondary internal roads branch off to align to the separate PV
panel arrays and Control Building/ Warehouse;

•

Internal underground cabling between the PV panel arrays to the control
building/substation, to be aligned as far as possible within the internal road network.
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•

A 132 / 22 kV transmission power line – linking the proposed Control Building with the
new substation (beside the existing Noordeinde Substation), to the existing Beaufort
substation and finally the existing Droërivier Substation (beside the N12).

•

Signboards – Two sign-boards types are proposed: A large project information sign
board, as well as small sign boards will be attached to the gates / fences at the access
points off the N1; and

•

Security diamond-mesh fencing of 2.4 m in height (similar height to game fences).

The approach adopted for the assessments has taken cognisance of the recently published
Government Notice 320 in terms of NEMA dated 20 March 2020: “Procedures for the
Assessment and Minimum Criteria for Reporting on Identified Environmental Themes in terms
of Sections 24(5)(a) and (h) and 44 of the National Environmental Management Act, 1998, when
applying for Environmental Authorisation”. The National Web based Environmental Screening
Tool has characterised the aquatic biodiversity theme for the project area as “very high
sensitivity”.
The purpose of these specialist studies is to provide relevant input into the environmental
authorisation process for the proposed activities associated with the development. This report,
after taking into consideration the findings and recommendations provided by the specialist
herein, should inform and guide the Environmental Assessment Practitioner (EAP) and
regulatory authorities, enabling informed decision making, as to the ecological viability of the
proposed project.

1.1

Background

Previous studies completed on the project area are listed below:
Solar Power Development Beaufort West Commonage, Biophysical Impact Assessment.
Conservation Management Services, Ken Coetzee. 2011.
This assessment was completed and the vegetation types were delineated with species lists
provided, however no fauna trapping was completed and the report does not indicate any
recorded animals for the project area. This report does not cover the power line, but does
discuss the vegetation types present in the power line briefly.
Proposed Beaufort West Photovoltaic Project, Scoping report. 2020.
This report is a scoping level document and project details were gleaned from it, no biodiversity
information was provided in great depth.
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Figure 1-1

The project area and layout
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2 Specialist Details
Report Name

AQUATIC ASSESSMENT REPORT FOR THE PROPOSED BEAUFORT WEST PHOTOVOLTAIC
(PV) PROJECT, WESTERN CAPE

Submitted to

Christian Fry
Report Writer
(Aquatic Ecology)

Christian Fry has obtained an MSc in Aquatic Health from the University of Johannesburg and is a
registered Professional Scientist (Pr. Sci. Nat: 119082). Christian has 6 years of experience conducting
basic assessments, biomonitoring and EIAs for various sectors.
Andrew Husted

Report Reviewer

Declaration

Andrew Husted is Pr Sci Nat registered (400213/11) in the following fields of practice: Ecological
Science, Environmental Science and Aquatic Science. Andrew is an Aquatic, Wetland and Biodiversity
Specialist with more than 12 years’ experience in the environmental consulting field. Andrew has
completed numerous wetland training courses, and is an accredited wetland practitioner, recognised by
the DWS, and also the Mondi Wetlands programme as a competent wetland consultant.
The Biodiversity Company and its associates operate as independent consultants under the auspice of
the South African Council for Natural Scientific Professions. We declare that we have no affiliation with
or vested financial interests in the proponent, other than for work performed under the Environmental
Impact Assessment Regulations, 2017. We have no conflicting interests in the undertaking of this activity
and have no interests in secondary developments resulting from the authorisation of this project. We
have no vested interest in the project, other than to provide a professional service within the constraints
of the project (timing, time and budget) based on the principals of science.
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3 Terms of Reference
The Terms of Reference (ToR) included the following:
•

Description of the baseline receiving environment specific to the field of expertise
(general surrounding area as well as site specific environment);

•

Identification and description of any sensitive receptors in terms of relevant specialist
disciplines (aquatic) that occur in the project area, and the manner in which these
sensitive receptors may be affected by the activity;

•

Identify ‘significant’ ecological features within the proposed project areas;

•

Identification of conservation significant habitats around the project area which might be
impacted;

•

Screening to identify any critical issues (potential fatal flaws) that may result in project
delays or rejection of the application;

•

Provide a map to identify sensitive receptors in the project area, based on available
maps and database information;

•

Implementation of standard River Eco-status Monitoring Programme protocols for
determination of Present Ecological State (PES) of aquatic areas; and

•

Conduct risk assessments and mitigation measures to address possible impacts
relevant to the proposed activity.

4 Project Location
The project area is located in the north-eastern part of the Western Cape and falls within the
Beaufort West Local Municipality and Central Karoo District Municipality. The properties
earmarked for the proposed project cover a combined area of approximately 1 728 ha and are
located approximately 3.5 km north-east of the town of Beaufort West, north of the N1 and the
Beaufort West Airport. Infrastructure associated with the PV Park includes a access/internal
roads, a new substation/control building and an overhead transmission power line (Nemai
Scoping report, 2021).
The dominant land uses surrounding the project area includes urban developments, natural
areas and the Karoo National Park. A locality map of the project area is shown in Figure 4-1.
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Figure 4-1

Locality of the project area
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5 Key Legislative Requirements
The legislation, policies and guidelines listed below are applicable to the current project in terms
of biodiversity and ecological support systems. The list below, although extensive, is not
exhaustive and other legislation, policies and guidelines may apply in addition to those listed
below (Table 5-1).
Table 5-1

A list of key legislative requirements relevant to these studies in the Western Cape

Region

Legislation
Convention on Biological Diversity (CBD, 1993)
The Convention on Wetlands (RAMSAR Convention, 1971)

International

The United Nations Framework Convention on Climate Change (UNFCC,1994)
The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES 1973)
The Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention, 1979)
Constitution of the Republic of South Africa (Act No. 108 of 2006)
The National Environmental Management Act (NEMA) (Act No. 107 of 1998)
The National Environmental Management Act (NEMA) (Act No. 107 of 1998) Section 24 , No 42946 (January 2020)
The National Environmental Management Act (NEMA) (Act No. 107 of 1998) Section 24 , No 43110 (March 2020)
The National Environmental Management Protected Areas Act (Act No. 57 of 2003)
The National Environmental Management Biodiversity Act (Act No. 10 of 2004)
The National Environmental Management: Waste Act, 2008 (Act 59 of 2008);
The Environment Conservation Act (Act No. 73 of 1989) and associated EIA Regulations
National Environmental Management Air Quality Act (No. 39 of 2004)
National Protected Areas Expansion Strategy (NPAES)
Environmental Conservation Act (Act No. 73 of 1983)
Natural Scientific Professions Act (Act No. 27 of 2003)

National

National Biodiversity Framework (NBF, 2009)
National Forest Act (Act No. 84 of 1998)
National Veld and Forest Fire Act (101 of 1998)
National Spatial Biodiversity Assessment (NSBA)
World Heritage Convention Act (Act No. 49 of 1999)
National Heritage Resources Act, 1999 (Act 25 of 1999)
Municipal Systems Act (Act No. 32 of 2000)
Alien and Invasive Species Regulations, 2014
South Africa’s National Biodiversity Strategy and Action Plan (NBSAP)
Conservation of Agricultural Resources Act, 1983 (Act 43 of 1983)
Sustainable Utilisation of Agricultural Resources (Draft Legislation).
White Paper on Biodiversity
National Water Act (NWA, 1998)
Western Cape Conservation Plan

Provincial

Transkei Environmental Conservation Decree 9 of 1992
Western Cape Environmental Management Bill, in terms of Rule 147 (2019)
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6 Methodologies
6.1

Aquatic Ecology Assessment

Limited surface water was present throughout the project area, with the PV area adjacent to the
Kuils River being absent of water during the survey, and the downstream Gamka River at the
power line crossing point presented a standing pool of water. The availability of surface water
of the systems limited applicable aquatic assessments to site specific and catchment level
instream and riparian habitat integrity, macroinvertebrate community and water quality
assessments.

6.1.1 Surveys
A single survey was completed during the 27th -29th of April 2021. Standard methods utilised in
the River Ecosystem Monitoring Programme (REMP) were used to establish the baseline PES
of the considered river reaches. Details pertaining to the specific methodologies applied are
provided in the relevant sections below.

6.1.2 Water Quality
Water quality was measured in situ using a calibrated handheld Extech ExStik II meter. The
following constituents were measured: pH, electrical conductivity (µS/cm), water temperature
(°C) and Dissolved Oxygen (DO) in mg/l.

6.1.3 Habitat Integrity and Riparian Delineation
The Intermediate Habitat Integrity Assessment (IHIA) model was used to assess the integrity of
the habitats from a riparian and instream perspective as described in Kleynhans (1996). The
habitat integrity of a river refers to the maintenance of a balanced composition of physicochemical and habitat characteristics on a temporal and spatial scale which are comparable to
the characteristics of natural habitats of the region (Kleynhans, 1996).
This model compares current conditions with reference conditions that are expected to have
been present. Specification of the reference condition follows an impact-based approach where
the intensity and extent of anthropogenic changes are used to interpret the impact on the habitat
integrity of the system. To accomplish this, information on abiotic changes that can potentially
influence river habitat integrity are obtained from surveys or available data sources. These
changes are all related and interpreted in terms of modification of the drivers of the system,
namely hydrology, geomorphology and physico-chemical conditions and how these changes
would impact on the natural riverine habitats.
The criteria and ratings utilised in the assessment of habitat integrity are presented in Table 6-1
and Table 6-2 respectively. The spatial framework for each IHIA was 5km up and downstream
of the respective areas of interest, from the highest elevation to the lowest elevation within the
watercourse.
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Table 6-1

Criteria used in the assessment of habitat integrity (Kleynhans, 1996)

Criterion

Relevance

Water abstraction
Flow modification

Bed modification
Channel modification
Water quality modification
Inundation
Exotic macrophytes
Exotic aquatic fauna
Solid waste disposal
Indigenous vegetation
removal
Exotic vegetation
encroachment
Bank erosion

Table 6-2
Impact Category
None
Small
Moderate
Large
Serious
Critical

Direct impact on habitat type, abundance and size. Also implicated in flow, bed, channel and water quality
characteristics. Riparian vegetation may be influenced by a decrease in the supply of water.
Consequence of abstraction or regulation by impoundments. Changes in temporal and spatial characteristics
of flow can have an impact on habitat attributes such as an increase in duration of high flow season, resulting
in low availability of certain habitat types or water at the start of the breeding, flowering or growing season.
Regarded as the result of increased input of sediment from the catchment or a decrease in the ability of the
river to transport sediment (Gordon et al., 1993 in: DWS, 1999). Indirect indications of sedimentation are
stream bank and catchment erosion. Purposeful alteration of the stream bed, e.g. the removal of rapids for
navigation (Hilden & Rapport, 1993 in: DWS, 1999) is also included.
May be the result of a change in flow, which may alter channel characteristics causing a change in marginal
instream and riparian habitat. Purposeful channel modification to improve drainage is also included.
Originates from point and diffuse point sources. Measured directly or agricultural activities, human settlements
and industrial activities may indicate the likelihood of modification. Aggravated by a decrease in the volume
of water during low or no flow conditions.
Destruction of riffle, rapid and riparian zone habitat. Obstruction to the movement of aquatic fauna and
influences water quality and the movement of sediments (Gordon et al., 1992 in DWS, 1999)).
Alteration of habitat by obstruction of flow and may influence water quality. Dependent upon the species
involved and scale of infestation.
The disturbance of the stream bottom during feeding may influence the water quality and increase turbidity.
Dependent upon the species involved and their abundance.
A direct anthropogenic impact which may alter habitat structurally. Also, a general indication of the misuse
and mismanagement of the river.
Impairment of the buffer the vegetation forms to the movement of sediment and other catchment runoff
products into the river (Gordon et al., 1992). Refers to physical removal for farming, firewood and overgrazing.
Excludes natural vegetation due to vigorous growth, causing bank instability and decreasing the buffering
function of the riparian zone. Allochtonous organic matter input will also be changed. Riparian zone habitat
diversity is also reduced.
Decrease in bank stability will cause sedimentation and possible collapse of the river bank resulting in a loss
or modification of both instream and riparian habitats. Increased erosion can be the result of natural vegetation
removal, overgrazing or exotic vegetation encroachment.

Descriptions used for the ratings of the various habitat criteria (Kleynhans, 1996)
Description
No discernible impact, or the modification is located in such a way that it has no impact on habitat
quality, diversity, size and variability.
The modification is limited to very few localities and the impact on habitat quality, diversity, size
and variability are also very small.
The modifications are present at a small number of localities and the impact on habitat quality,
diversity, size and variability are also limited.
The modification is generally present with a clearly detrimental impact on habitat quality, diversity,
size and variability. Large areas are, however, not influenced.
The modification is frequently present and the habitat quality, diversity, size and variability in
almost the whole of the defined area are affected. Only small areas are not influenced.
The modification is present overall with a high intensity. The habitat quality, diversity, size and
variability in almost the whole of the defined section are influenced detrimentally.

Impact
Score
0
1-5
6 - 10
11 - 15
16 - 20
21 - 25

The riparian delineation was completed according to DWAF (2005). Typical riparian cross
sections and structures are provided in Figure 6-1. Indicators such as topography and
vegetation were the primary indicators used to define the riparian zone. Elevation data was
obtained from topography spatial data was also utilised to support the infield assessment.
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Figure 6-1

Riparian Habitat Delineations (DWAF, 2005)

6.1.4 Aquatic Macroinvertebrate Assessment
Macroinvertebrate assemblages are good indicators of localised conditions because many
benthic macroinvertebrates have limited migration patterns or a sessile mode of life. They are
particularly well-suited for assessing site-specific impacts (upstream and downstream studies)
(Barbour et al. 1999). Benthic macroinvertebrate assemblages are made up of species that
constitute a broad range of trophic levels and pollution tolerances, thus providing strong
information for interpreting cumulative effects (Barbour et al. 1999). The assessment and
monitoring of benthic macroinvertebrate communities forms an integral part of the monitoring of
the health of an aquatic ecosystem.

6.1.4.1 South African Scoring System
The South African Scoring System version 5 (SASS5) was the current index being used to
assess the status of riverine macroinvertebrates in South Africa. According to Dickens and
Graham (2002), the index is based on the presence of aquatic invertebrate families and the
perceived sensitivity to water quality changes of these families. Different families exhibit different
sensitivities to pollution, these sensitivities range from highly tolerant families (e.g.
Chironomidae) to highly sensitive families (e.g. Perlidae). SASS results are expressed both as
an index score (SASS score) and the Average Score Per recorded Taxon (ASPT value).
Sampled invertebrates were identified using the “Aquatic Invertebrates of South African Rivers”
Illustrations book, by Gerber and Gabriel (2002). Identification of organisms was made to family
level (Thirion et al. 1995; Dickens and Graham, 2002; Gerber and Gabriel, 2002).
All SASS5 and ASPT scores are compared with the SASS5 Data Interpretation Guidelines
(Dallas, 2007) (Figure 6-2) for the Karoo (Great Karoo) ecoregion (upper and lower). This
method seeks to develop biological bands depicting the various ecological states and is derived
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from data contained within the Rivers Database and supplemented with other data not yet in the
database.

Figure 6-2

Guidelines used for the interpretation and classification of the SASS5 scores (Dallas,
2007)

6.1.4.2 Macroinvertebrate Response Assessment Index
The Macroinvertebrate Response Assessment Index (MIRAI) was used to provide a habitatbased cause-and-effect foundation to interpret the deviation of the aquatic invertebrate
community from the calculated reference conditions for the SQR. This does not preclude the
calculation of SASS5 scores if required (Thirion, 2007). The four major components of a stream
system that determine productivity for aquatic macroinvertebrates are as follows:
•

Flow regime;

•

Physical habitat structure;

•

Water quality; and

•

Energy inputs from the watershed riparian vegetation.

The results of the MIRAI will provide an indication of the current ecological category and
therefore assist in the determination of the PES.

6.1.5 Present Ecological Status
Ecological classification refers to the determination and categorisation of the integrity of the
various selected biophysical attributes of ecosystems compared to the natural or close to natural
reference conditions (Kleynhans and Louw, 2007). For the purpose of this study ecological
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classifications have been determined for biophysical attributes for the associated water course.
This was completed using the river ecoclassification manual by Kleynhans and Louw (2007).

7 Limitations
The following limitations should be noted for the assessment:
•

A single season survey was conducted for the respective study, which would constitute
a late summer season survey for the region;

•

Limited surface water was present during the survey and thus the study underestimated
the diversity and abundances of the local aquatic biota that would be expected during
the high flow period;

•

Some sites were not accessed based on time constraints and access limitations,
therefore information for these sites were extrapolated from nearby sites and Google
Earth imagery; and

•

This assessment has not assessed any temporal trends for the project.
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8 Receiving Environment
8.1

Desktop Spatial Assessment

The following features describes the general area and habitat, this assessment is based on
spatial data that are provided by various sources such as the provincial environmental authority
and SANBI. The desktop analysis and their relevance to this project are listed in Table 8-1.
Table 8-1
Desktop Information Considered
Conservation Plan Aquatic
Ecosystem Threat Status
Ecosystem Protection Level

Desktop spatial features examined
Relevant/Not relevant
The project area overlaps with the following Aquatic features: a Farm Dam,
drainage lines, Kuils River, Gamka River
The project area is situated within an ecosystem that are listed as Least
Threatened
The aquatic ecosystems associated with the project area is rated as poorly
protected

NFEPA Rivers and Wetlands

Catchments assigned as an upstream management area

Strategic Water Source Areas (SWSA)

Irrelevant: The closest SWSA classified area is the Swartberg

SQR

Found in quaternary reach J21A

Section
8.1.1
8.1.1
8.1.1
8.1.3
8.1.2

8.1.1 Western Cape’s Biodiversity Conservation Plan
The Western Cape Biodiversity Spatial Plan (WCBSP) was updated in 2017. It classifies areas
into Critical Biodiversity Area (CBA1), CBA2, Ecological Support Area (ESA1), ESA2, Other
Natural Areas (ONA) and Protected Areas (PA). Figure 8-1 illustrates the various categories
and what their main features are Figure 8-2 shows that the PV site overlaps with areas classified
as:
•

CBA1

•

CBA2; and

•

ESA1.

While the power line overlaps with areas classified as:
•

CBA1;

•

ESA1

•

ESA2; and

•

ONA.

CBAs are terrestrial and aquatic areas of the landscape that need to be maintained in a natural
or near-natural state to ensure the continued existence and functioning of species and
ecosystems and the delivery of ecosystem services. CBAs are areas of high biodiversity value
and need to be kept in a natural state, with no further loss of habitat or species. Thus, if these
areas are not maintained in a natural or near natural state then biodiversity targets cannot be
met. Maintaining an area in a natural state can include a variety of biodiversity compatible land
uses and resource uses (SANBI-BGIS, 2007).
The Western Cape Biodiversity Conservation Plan specifies two different CBA areas,
Irreplaceable CBA’s and Optimal CBA’s. Irreplaceable CBA’s include: (1) areas required to meet
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targets and with irreplaceability biodiversity values of more than 80%; (2) critical linkages or
pinch-points in the landscape that must remain natural; or (3) critically Endangered ecosystems.
ONAs consist of all those areas in good or fair ecological condition that fall outside the protected
area network and have not been identified as CBAs or ESAs. A biodiversity sector plan or
bioregional plan must not specify the desired state/management objectives for ONAs or provide
land-use guidelines for ONAs (SANBI-BGIS, 2017). Figure 8-1 illustrates the project area
overlaps with the following freshwater features:
•

Farm dams (artificial wetlands);

•

Upper foothill drainage lines; and

•

Poorly protect status of the Kuils and Gamka Rivers.
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Figure 8-1

The project area superimposed on the Western Cape’s Biodiversity Conservation Plan CBA (ECBCP, 2007)
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8.1.1.1 Ecosystem Protection Level
The Ecosystem protection level tells us whether ecosystems are adequately protected or
under-protected. Ecosystem types are categorised as not protected, poorly protected,
moderately protected or well protected, based on the proportion of each ecosystem type that
occurs within a protected area recognised in the Protected Areas Act (Skowno et al., 2019).
The project area was superimposed on the ecosystem protection level map to assess the
protection status of aquatic ecosystems. Based on Figure 8-2 the aquatic ecosystems
associated with the development are rated as Poorly Protected. This means that these
ecosystems are considered not to be adequately protected in areas such as national parks or
other formally protected areas.
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Figure 8-2

The project area superimposed on the Western Cape’s Biodiversity Conservation Plan, highlighting poorly protected rivers (WCBCP, 2017)

info@thebiodiversitycompany.com

17

Aquatic Assessment
Beaufort West PV

8.1.2 Hydrological Setting
The project area is located in the Breede-Gouritz Water Management Area (WMA8) (NWA,
2016), and the Great Karoo ecoregion. The greater project area is located across a single
quaternary catchment, J21A which drains numerous drainage lines and the Kuils River in a
south westerly direction into the Gamka River (Figure 8-5), which eventuates into the Gouritz
River.
The proposed Solar PV activities addressed in the aquatics study fall within the mid-reaches
of the Kuils River (Figure 8-6), upstream of the Beaufort West Dam, and the proposed power
line crossing numerous drainage lines which drain into the Kuils and Gamka Rivers (Figure
8-7). A single site presented surface water during the study, which was located on the Gamka
River where standard sampling methodologies were applied. The proposed water crossings
are located across numerous drainage lines and typical riverine features were absent including
riparian and marginal vegetation, typical river channel and surface water at numerous crossing
points.
Temperatures for the region range from average lows of 4°C during winter periods (April –
October) and average highs of 29°C during the summer periods (October-March) (Figure 8-3).
Rainfall patterns indicate a mean annual precipitation of 210 mm (weatherbase.com), with
summer and winter rainfall periods and peak rainfall periods occurring between December
and March (Figure 8-4). Rainfall averages indicate poor rainfall between June 2017 and
October 2019.

Figure 8-3

Illustration of historical average temperatures (obtained from Worldweather.com)
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Figure 8-4

Illustration of average precipitation and rainy days (obtained from Worldweather.com)

The project area falls within two sub-quaternary reaches (SQRs), the Kuils (J21A-7211) and
the Gamka (J21A-7192) (Table 8-2). According to desktop information (DHSWS, 2021), the
Kuils River reach is classed as moderately modified (class C) with ecological sensitivity and
importance rated as high. This is attributed to the river channels and drainage lines of the area
providing key refuge, corridors and general habitat to a wide variety of mammals, reptiles and
birds and diverse vegetation communities. The instream and riparian zones are highly
sensitive to changes in water level and flow changes. Riparian zone migration links are
classed as very high, as connectivity within the SQR is largely intact.
The Gamka River reach is rated as largely natural (class B). Ecological importance is rated
high, and ecological sensitivity as very high. The braided rivers are largely undisturbed
(upstream of Beaufort West) with well established marginal and non-marginal vegetation. The
non-marginal consists of a densely vegetated mixed Acacia forest and terrestrial shrubs
(DHSWS, 2021). Minor modifications to instream and riparian habitat continuity occur within
the reach, with some degree of flow and riparian zone modifications. Sensitivity of the stream
size and riparian vegetation to water level and flow changes are rated as very high, with a
highly intolerant vertebrate community sensitive to water levels changes.
Table 8-2

Desktop data pertaining to the ecological condition and classification of the reaches
assessed (DHSWS, 2021)

River

Kuils

Gamka

SQR

J21A-7211

J21A-7192

Present Ecological Status

Moderately Modified (class C)

Largely natural (class B)

Ecological Importance

High

High

Ecological Sensitivity

High

Very high

"Extrapolated from Kwagga, Gamka, Stols. Nonperennial, mostly foothill river. Big instream farm
dam and several farmsteads in this SQ.
Springfontein (Beaufort West) Dam, just before
the town.

Extrapolated from Kwagga and Stols. Nonperennial. First order. About half of SQ is
mountain stream/transitional river and half foothill.
Of the foothill section, half is within Karoo National
Park. Gamka Dam (for Beaufort West) is a large
dam in the upper half of the SQ. In the lower
quarter of the SQ is Beaufort West town, and
below that irrigated cultivation until the confluence
with Kwagga.

Catchment impacts
contributing to PES
(DHSWS, 2021)
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Longitudinal Zonation

Upper foothills

Upper foothills

River Flow type

Ephemeral

Perennial
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Figure 8-5

The project area in relation to the hydrological features in the catchment
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Figure 8-6

Illustration of aquatic features associated with the PV Area and associated infrastructure
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Figure 8-7

Illustration of power line crossing points over the Gamka and Kuils Rivers and numerous drainage lines
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8.1.3 National Freshwater Protection Areas
The layout of project area and NFEPAs are provided in Figure 8-8 and Figure 8-9. The
watercourses considered in this assessment fall into a single river FEPA, as the Kuils and
Gamka Rivers are designated as upstream management areas.
According to Nel et al. (2011), “Upstream Management Areas, shown in very pale green, are
sub-quaternary catchments in which human activities need to be managed to prevent
degradation of downstream river FEPAs and Fish Support Areas. Upstream Management
Areas do not include management areas for wetland FEPAs, which need to be determined at
a finer scale”.

Figure 8-8

Illustration of the project area in relation to designated NFEPAs (Nel et al., 2011)
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Figure 8-9

Illustration of NFEPAs associated with the project area
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8.2

Aquatic Ecology Assessment

8.2.1 Sampling Points
The aquatic environments throughout the project area were considered as ephemeral with a
single site (K1) on the Gamka River presenting residual pools (Figure 8-11). Water quality,
instream biotope diversity and macroinvertebrate analyses were conducted at the site.
Photographs at representative drainage lines and crossing points within the PV area and
power line footprint were taken to characterise habitat and are presented Figure 8-11 and
Figure 8-12. Site photos and Global Positioning System (GPS) coordinates are presented in
Table 8-3.
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Figure 8-10

Illustration of the aquatic sampling point on the Gamka River
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Figure 8-11

Illustration of the photo points within the PV project area
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Figure 8-12

Illustration of the photo points within the power line project area
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Table 8-3
Site Location

Photograph

Photographs and coordinates of photo points and sampling point K1
Site Location

T1

T2

32°16'49.53"S
22°39'26.65"E

32°16'57.26"S
22°39'16.92"E

T3

T4

32°17'8.67"S
22°38'57.29"E

32°17'11.21"S
22°39'4.73"E

Photograph
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Site Location

Photograph

Site Location

T6

T7

32°18'4.08"S
22°38'15.22"E

32°17'30.44"S
22°39'30.83"E

T8

T9

32°17'23.35"S
22°40'7.97"E

32°17'20.41"S
22°40'15.33"E

Photograph
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Site Location

Photograph

Site Location

P1

P2

32°19'43.91"S
22°37'18.31"E

32°20'6.49"S
22°37'18.96"E

P3

P3A

32°21'38.09"S
22°37'5.07"E

32°22'56.54"S
22°36'4.95"E

Photograph
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Site Location

Photograph

Site Location

Photograph

K1
K1
Upstream
Downstream
32°24'2.09"S

P4

P5

32°23'29.37"S
22°35'27.24"E

32°24'6.23"S
22°32'59.19"E
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8.2.2 In Situ Water Quality
In situ water quality analysis results from the April 2021 survey are provided in Table 8-4.
Table 8-4

In situ water quality results for the September 2017 survey

Site

pH

Conductivity (µS/cm)

DO (mg/l)

Temperature (°C)

TWQR*

-

-

>5.00

5-30

K1

6.9

2350

5.23

21.0

*TWQR – Target Water Quality Range (DWS, 1996)

The results of the April 2021 survey indicated high conductivity levels, however, these are
considered largely natural due to the low surface water in the reach and geology within the
region, contributing to elevated conductivity levels. However, it is noted that a waste water
treatment works is located upstream of the site, and a dense urban settlement, which further
contributes dissolved solids into the aquatic systems. Further constituents fell within the water
quality guidelines. The water quality results observed in this study should be used to monitor
the potential impacts of the proposed development. The standing pool observed at site K1
presented some degree of modification to water quality, however, considered largely natural
and would not limit the diversity and abundances of local aquatic biota, as biota expected
within the residual pools are expected to be adapted to the conditions observed onsite during
the dry season.

8.2.3 Catchment Level Habitat Assessment
The results of the Intermediate Habitat Integrity Assessment (IHIA) in the Kuils River reach
within the PV area is provided in Table 8-5.
Table 8-5

Results for the habitat assessment in the Kuils River

Instream

Average Score

Impact Score

Water abstraction

5

2,8

Flow modification

12

6,24

Bed modification

13

6,76

Channel modification

10

5,2

Water quality

5

2,8

Inundation

5

2

Exotic macrophytes

0

0

Exotic fauna

0

0

Solid waste disposal

5

1,2

Total Instream

73

Category

C

Riparian

Average Score

Impact Score

Indigenous vegetation removal

14

7,28

Exotic vegetation encroachment

5

2,4

Bank erosion

7

3,92

Channel modification

5

2,4
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Water abstraction

2

1,04

Inundation

5

2,2

Flow modification

5

2,4

Water quality

0

0

Total Riparian

78,4

Category

C

The results of the IHIA for the Kuils River indicates moderately modified instream and riparian
conditions. Instream habitat was considered largely intact, however, several impacts were
observed on site and from aerial imagery. Modifications to instream habitat are attributed to
erosion and channel and banks modification due to low water crossings and livestock
activities, resulting in instream sedimentation. Further, over grazing and livestock activities
within the terrestrial areas have contributed to instream sedimentation.
From aerial imagery, scarification of the surface area within the project area and small
impoundments appear to be constructed for agriculture or livestock fodder (Figure 8-13).
Several small impoundments occur within the upper reaches of the system, resulting in flow
modifications. Modifications to the riparian zone were largely attributed to clearing of
indigenous vegetation due to bush clearing by local residents for firewood.

Figure 8-13

Illustration of agricultural activities occurring throughout the Kuils River reach
(historical Google Earth imagery, 2005)
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Figure 8-14

Figure 8-15

Illustration of instream impoundment within the upper Kuils River reach (Google
Earth, 2021)

Illustration of erosion due to agricultural activities (image taken April 2021)
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Table 8-6

Results for the habitat assessment in the Gamka River (K1)

Instream

Average Score

Impact Score

Water abstraction

15

8,4

Flow modification

15

7,8

Bed modification

12

6,24

Channel modification

10

5,2

Water quality

12

6,72

Inundation

5

2

Exotic macrophytes

5

1,8

Exotic fauna

0

0

Solid waste disposal

12

2,88

Total Instream

59

Category

D

Riparian

Average Score

Impact Score

Indigenous vegetation removal

14

7,28

Exotic vegetation encroachment

5

2,4

Bank erosion

7

3,92

Channel modification

5

2,4

Water abstraction

15

7,8

Inundation

5

2,2

Flow modification

10

4,8

Water quality

5

2.6

Total Riparian

66.6

Category

C

The reach included portions of the Kuils and Gamka River and downstream of the confluence.
The results of the IHIA for the Gamka River indicated largely modified instream habitat
integrity. Modifications were attributed to abstraction in the upstream reaches (Beaufort West
Dam) resulting in flow modifications. Solid waste disposal was observed on site (Figure 8-16).
Numerous low water crossings within the reach have resulted in instream channel, bed and
flow modifications. Agricultural and livestock activities contributed to erosion and instream
sedimentation the assessed reach.
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Figure 8-16

Figure 8-17

Illustration of the solid waste within the system (image taken April 2021)

Illustration of agricultural activities adjacent to the Gamka River (Google Earth, 2021)
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8.2.4 Aquatic Macroinvertebrates Assessment
8.2.4.1 Instream Habitat Assessment
The Integrated Habitat Assessment System (IHAS) index was developed by McMillan (1998)
for use in conjunction with the SASS5 protocol and was applied at site K1. The IHAS results
for the various surveys are presented in Table 8-7.
Table 8-7

IHAS results recorded during the April 2021 survey
K1

Score

56

Suitability

Adequate

A biotope rating of available habitat was conducted at each site assessed to determine the
suitability of habitat to macroinvertebrate communities. The Gamka River within the project
area is classed as a upper foothills river reach or geoclass D (Rountree, 2013). The categories
were calculated according to the biotope rating assessment as applied in Tate and Husted
(2015). An indication of the available biotopes during the April 2021 survey are presented in
Table 8-8. A rating system of 0 to 5 was applied, 5 being abundant and diverse, and 0 being
not available/absent.
Table 8-8

Biotope availability at the sites during the April 2021 Survey

Biotope

Weighting (Upper foothills)

K1

Stones in current (SIC)

20

0

Stones out of current (SOOC)

10

3

Bedrock

5

2

Aquatic vegetation

1

1

Marginal vegetation in current

2

0

Marginal vegetation out of current

2

2.5

Gravel

3

2

Sand

1

1

Mud

1

2.5

Biotope Score (X / 45)

14

Weighted Biotope Score (%)

25

Biotope Category (Tate and Husted, 2015)

F

Habitat availability within the assessed watercourse were rated as class F (poor diversity) for
site K1. The poor biotope score was attributed to the absence of flow and subsequent absence
of flow diversity, and limited aquatic and marginal vegetation in the reach. The habitat available
was predominantly mud and bedrock substrate with scattered boulders, and submerged
debris. The low biotope diversity was considered natural within the system due to the
ephemeral natural of the river. The biotope assessment indicated that a largely tolerant
macroinvertebrate community would be expected at the site.
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8.2.4.2 Biotic Integrity Based on SASS5 Results
The aquatic macroinvertebrate (SASS5) results for the April 2021 survey period are presented
in Table 8-9. The sampled aquatic systems fell within the Karoo ecoregion. Due to inadequate
data from the ecoregion, no formal biological bands have been generated. Therefore, the
ecological category cannot be determined for the site using the SASS5 index. The total
sensitivity score for the site was 66 and a total of 15 taxa collected, resulting in an Average
Score Per Taxon (ASPT) or average sensitivity score of 4.4. The ASPT value indicated the
aquatic macroinvertebrate community at the site comprised of mostly tolerant taxa
(Intolerance Rating < 5). Three taxa were collected that are considered moderately tolerant,
including Aeshnidae, Hydracarina and Hydraenidae (tolerance values of 8). The depauperate
macroinvertebrate community observed was expected for the reach due to the absence of
flow and low habitat diversity, compounded by the elevated conductivity levels observed.
Table 8-9

Macroinvertebrate Assessment Results (April 2021)
K1

SASS Score

66

No of taxa

15

ASPT*

4.4

Ecological Category (Dallas, 2007)

N/A

The data collected from the SASS5 assessment was used in the MIRAI assessment (Thirion,
2007). The expected macroinvertebrate community for the ecoregion is presented in Table
8-10, with values ranging from 1-5, with 1 being unlikely to 5 being commonly collected. The
reference frequency indicates a very low probability of most taxa to occur within the ecoregion,
indicating most aquatic systems within the project area are likely to host depauperate
macroinvertebrate communities. A total of 49 taxa were expected, with 15 being collected.
Results for the MIRAI assessment are provided in Table 8-11.
Table 8-10

Reference frequency of occurrence and presence/absence of macroinvertebrate
assessment
Taxa

Reference Frequency

Turbellaria
Oligochaeta
Hirudinea
Potamonautidae
Hydracarina
Baetidae 1 sp
Baetidae 2 spp
Baetidae >2 spp
Caenidae
Trichorythidae

1
1
1
3
1
3
3
3
3
1

Coenagrionidae

3

1
1

Aeshnidae

3

Corduliidae
Gomphidae
Libellulidae
Belostomatidae

3
3
3
1

Corixidae

3

Presence/Absence
1
1
1
1

1
1
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Gerridae

3

Hydrometridae

1

1

Naucoridae

3

Nepidae
Notonectidae
Pleidae

1
3
1

1
1

Veliidae

3

Hydropsychidae 1 sp
Hydropsychidae 2 spp
Hydropsychidae >2 spp
Philopotamidae
Polycentropodidae
Hydroptilidae

1
1
1
1
1
1

Leptoceridae

1

Dytiscidae
Elmidae
Gyrinidae

3
3
3

1

Hydraenidae

1

1

Hydrophilidae
Ceratopogonidae
Chironomidae

1
3
3

1

Culicidae
Dixidae
Muscidae

3
1
3

Psychodidae

1

Simuliidae
Syrphidae
Tabanidae
Tipulidae
Ancylidae
Lymnaeidae
Physidae
Unionidae
No of taxa

1
1
3
1
1
1

Table 8-11

1
1
49 Expected

15 Collected

MIRAI results for the April 2021 survey

Metric Group

Gamka River

Flow modification

79,0

Habitat

70,4

Water Quality

77,3

Ecological Score

76

Invertebrate Category

C

The results of the MIRAI derived an ecological category of class C (Moderately modified) for
the Gamka River. The dominant factor in the reduced ecological score was habitat. As
indicated in the biotope assessment, habitat diversity was limited. Water quality and flow
modification further decreased ecological integrity, however to a lesser extent.
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8.2.5 Present Ecological Status
The results for the reach based PES assessment for the Gamka River are presented in Table
8-12. The overall results of the PES assessment derived a moderately modified ecological
category (class C). This modified status can be primarily attributed to habitat related drivers
and modifications to the riparian areas. Flow and water quality modifications, and solid waste
disposal further contributed to modifications in the reach. Urban and agricultural activities have
resulted in sedimentation of instream areas, loss of indigenous vegetation and water quality
perturbations in the Gamka River.
Table 8-12: The Present Ecological Status for the Gamka River

8.3

Aspect Assessed

Category

Riparian Ecological Category

C

Aquatic Invertebrate Ecological Category

C

Ecostatus

class C

Watercourse Delineation, Characterisation and Sensitivity Map

The vegetation type of the project area is predominantly Southern Karoo Riviere and Gamka
Karoo. Riverine features include valley floors and wide plains. Typical riparian thickets occur
along the defined drainage lines of larger water courses (Strahler orders 3 and 4), which is
illustrated in Figure 8-18. However, an extensive network of 1st and 2nd order watercourses
occur throughout the footprint area which lack vegetative indicators. Due to the sporadic
nature of rainfall within the region, the systems are ephemeral in nature (bar the Gamka River).
As highlighted in section 8.1.2, the riparian zones within the ecoregion present very high
ecological importance and sensitivity, as the zones present an increase in vegetation diversity,
provide longitudinal ecological connectivity, and an interface between the aquatic and
terrestrial environments. These riparian areas are highly sensitive to changes in water level
and flow, as they have adapted to short growing times during short spells of precipitation.

Well defined drainage line and riparian vegetation
thicket

Figure 8-18

Typical vegetation consisting of grassland and increase of thicket within the drainage
lines (taken April 2021)
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Figure 8-19

First order drainage line with few indicators (taken April 2021)

Riparian zone delineations were conducted using aerial imagery where riparian thickets
(including Vachellia karoo - Sweet thorn) were readily observable and associated with the
watercourse. However, the reach in the PV area presented broad floodplain features as the
Kuils River channel dissipates into the floodplain before forming a linear channel. Alluvial
deposits were observed within the floodplain as water remains stagnant and evaporates,
leaving areas of deposition of finer clays (Figure 8-20). The interactions between the
floodplain, riparian zone, and groundwater play an integral part of the ecosystem services and
the delineations presented below should be considered as preliminary, as it is recommended
that a fluvial geomorphologist conduct a comprehensive assessment of the PV Area prior to
authorisation. From aerial imagery, the alluvial deposits are observed as a lighter shade, with
gravel and stone as a darker shade (Figure 8-21). The complex network of darker shaded
drainage lines indicate the removal of the finer alluvial clays during periods of rainfall. These
complexes indicate the greater project area as a floodplain. Further, wrack (accumulated
debris) was evident along most of the larger drainage lines along the Kuils River (Figure 8-22),
including within the floodplain, indicating significant flow events within the reach, and likely
significant inundation of lateral zones and greater floodplains during these events and
depositing alluvial materials.
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Figure 8-20

Illustration of alluvial deposits

Alluvial deposits areas shaded lighter

Removal of alluvial deposits along
drainage lines during rainfall

Figure 8-21

Illustration of alluvial deposits and drainage lines (Google Earth, 2021; 32°17'59.97"S
22°38'43.40"E)
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Figure 8-22

Illustration of wrack observed within the project area, indicating significant flow events

8.3.1 Photovoltaic Area Delineations
Riparian delineations for the PV Area are presented in Figure 8-23. As indicated by the
delineations, the proposed footprint encroaches into the riparian zones east of the proposed
footprint area. According to spatial data from the National Geo-Spatial Information
(Department of Rural Development and Land Reform) (NGI, 2021) the Kuils River dissipates
into a floodplain which is illustrated in Figure 8-24. The floodplain delineation covers a large
portion of the PV Area. Sensitivity of floodplain areas would be considered very high.
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Figure 8-23

Riparian delineations according to defined vegetative features

info@thebiodiversitycompany.com

46

Aquatic Assessment
Beaufort West PV

Figure 8-24

River area (NGI, 2021) delineation for the PV Area
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8.3.2 Power line Delineations
Watercourse delineations for the power line are presented in Figure 8-26, Figure 8-27, and
Figure 8-28. Riparian delineations were conducted for the main watercourses along the power
line route. Several of the water course features as delineated by River Area presented wetland
conditions as illustrated in Figure 8-25. These areas should be treated as sensitive.

Figure 8-25

Wetland features observed within the delineated River area (32°19'43.97"S;
22°37'18.41"E)
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Figure 8-26

Watercourse delineations of the north portion of the power line
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Figure 8-27

Watercourse delineations of the main drainage features of the central portion of the power line
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Figure 8-28

Watercourse delineations of the south portion of the power line
info@thebiodiversitycompany.com

51

Aquatic Assessment
Beaufort West PV

8.3.3 Water Resource Buffers
All delineated water resources should be considered highly sensitive. Further, due to the high
erodibility of the soils, a recommended buffer of 50 m should be applied throughout the PV
Area and power line crossing points. This buffer should be demarcated on site adjacent to
infrastructure, construction areas and other potentially affected watercourses. No stockpiling,
unauthorised access and additional construction activities should occur within the buffer zone,
with the exception of the direct water crossing points.

9 Impact Assessment
Potential impacts were evaluated against the data captured and site observations during the
fieldwork assessment to identify relevance to the project area, specifically the proposed
development footprint areas. The relevant impacts were then subjected to a prescribed impact
assessment methodology. The details of this methodology can be provided on request.

9.1

Alternatives Considered

No alternatives were considered.

9.2

Aquatic Impact Assessment

9.2.1 Current impacts
Existing impacts within the PV Area included overgrazing, low water crossings, riparian
vegetation clearing for firewood, bank and channel erosion due to livestock, solid waste
disposal and alien invasive vegetation encroachment.
Impacts along the power line route are limited to the pylon footprint area and considered low
should they be located outside of the delineated watercourses, and include erosion, low water
crossings along servitude lines which resulted in significant erosion of banks and channels in
drainage lines and impacts to water resource areas, and extensive solid waste disposal at an
informal dump site.

9.2.2 Anticipated Impacts
9.2.2.1 Construction Phase
The proposed PV area is situated adjacent to the Kuils River, and overlaps several riparian
zones, and notably the Kuils River floodplain. During the construction phase, notable impacts
will include the construction of access roads, operation of heavy machinery, and the clearing
of indigenous vegetation. Should the 50 m buffer be imposed, direct impacts to the water
resources are expected to be low risk. However, during the rainy season, a moderate risk of
erosion is probable due to the land disturbances, resulting in downstream sedimentation and
potential contamination of petrochemicals should leaks and spills occur.
The proposed power line construction is regarded as low risk to the water resources should
construction occur outside of the delineated areas as the footprint area is limited to the pylon
base. However, the increase in traffic along the servitude is likely to increase erosion of
channels and banks along drainage lines, larger riverine systems and wetland areas. Existing
power lines are currently in place on the proposed route and span across water courses. Upon
observation of the bases of the pylons, minimal disturbances were observed. It is highly
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recommended that new pylon structures be situated in-line with existing pylons where these
fall outside of delineated water resources. Should pylon placement be within the riparian areas
impacts would be considered moderate.

9.2.2.2 Operational Phase
During the operational phase, physical disturbances within the PV Area would be considered
minimal, bar access by vehicles for maintenance. However, the presence of solar panels and
associated compacted road network increases hard surfaces within the reach, resulting in an
increase in runoff during high precipitation events. This posses a significant threat to existing
water courses and the potential for downstream sedimentation. As observed on site, the soils
are susceptible to erosion and poorly designed stormwater management infrastructure may
result in significant erosion. As the Karoo may take decades to rehabilitate, rehabilitation may
be challenging. Refer to the The Biodiversity Company Terrestrial Report (TBC, 2021) for risks
to the soils and flora in the project area.
The locality of the PV Area within the floodplain poses a risk to hydrological function of the
Kuils River area. It is strongly recommended that a hydrologist and fluvial geomorphologist
conduct comprehensive assessments of the project area prior to authorisation.
The power lines pose low risks to the watercourse during the operational phase should the
pylons be constructed outside of the delineated water resources.

9.2.2.3 Decommissioning Phase
This phase is when the scaling down of activities ahead of temporary or permanent closure is
initiated. During this phase, similar impacts are expected as during the construction phase.

9.2.3 Risk Assessment
Findings from the DHSWS aspect and impact register / risk assessment for the PV Area are
provided in Section 9.2.3.1, and findings for the power line risk assessment is presented in
Section 9.2.3.2.

9.2.3.1 PV Area Risk Assessment
The findings of the risk assessment are presented in Table 9-1, Table 9-2, Table 9-3 and Table
9-4. The risks associated with the proposed PV area range from low to moderate, with
moderate risks associated with the clearing of riparian vegetation which is indicated in Figure
8-3. Should the project footprint change to avoid these riparian areas the risk is negated, and
therefore it is strongly recommended to avoid these areas. The construction of stormwater
management infrastructure is considered moderate to the water courses without mitigation,
however, should recommended buffers be adhered to, the risks are considered low. During
the operational phase, the increase in hardened surfaces due to solar panels and roads is
considered a moderate risk to the water course due to the potential of erosion and
sedimentation of downstream reaches. A comprehensive and site specific stormwater
management plan is critical to negate these potential impacts during high rainfall periods. The
risk assessment did not take into account the floodplain as indicated in Figure 8-24. A fluvial
geomorphological study is required to determine the extent of the floodplain, and whether the
floodplain poses a fatal flaw to the proposed project.
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Table 9-1
Aspect

Impacts assessed for the proposed PV project area
Activity

Impacts to Watercourses

Construction

Clearing associated with construction of roads and laydown
yards

Increased runoff and sediment input into
the water courses
Smothering and subsequent loss of
instream habitat due to sediment inputs
Flow path modification

Habitat integrity &
Sediment balance

Input of toxicants
Loss of riparian habitat
Clearing of riparian habitat for PV areas
Erosion and flow modifications
Alteration to flow patterns and velocities

Flow dynamics

Construction of stormwater management infrastructure
around PV Area

Erosion of exposed surfaces and bank
collapse
Loss of aquatic habitat (riparian zones)

Water quality

Contamination due to improper storage of chemicals,
construction materials, fuel and machinery leaks

Rehabilitation

Final landscaping and post-construction rehabilitation

Physical changes (e.g. turbidity)
Chemical changes (e.g. pH, salinity
toxicants and heavy metals)
Indiscriminate dumping of rubble and
construction material
Improper re-establishment of flow paths
Increased sedimentation
Increased erosion from exposed surfaces

Operation

Increased hard surfaces due to solar panels and roads and
stormwater infrastructure
Flow dynamics &
Stormwater
management

Flow alteration/concentrations during heavy
precipitation events
Flow concentration leading to increased
erosion and scouring downstream systems
Increased runoff and flow velocities
entering the watercourse
Increased flow concentration

Reduced vegetation on ground due to loss of light
penetration

Increased erosion and scouring of bed and
banks, especially in discharge areas
Increased sedimentation and turbidity
Watercourse and water quality impairment

Increased traffic and human disturbance
Anthropogenic
disturbance

Increased exposed and hardened surfaces
Establishment of alien plants on disturbed areas

Water quality

Contamination, dumping of solid wastes and input
associated with surface runoff from roads

Degradation of watercourse flora and fauna
through the spread of alien and invasive
species
Increased litter and refuse within the
channel
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Aspect

Activity

Impacts to Watercourses
Input of toxicants
Nutrient loading

Compiled by

Christian Fry (Pr. Sci. Nat. 119082)
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Table 9-2

DHSWS Risk Impact Matrix for the proposed project

Activity

Flow
Regime

Water
Quality

Habitat

Biota

Severity

Spatial
scale

Duration

Consequence

Construction Phase
Clearing associated with construction of roads and laydown yards

1

1

3

1

1,5

2

2

5,5

Clearing of riparian habitat for PV areas

2

2

4

2

2,5

2

3

7,5

Final landscaping and post-construction rehabilitation

1

1

2

1

1,25

1

2

4,25

Stormwater Management Infrastructure

2

1

4

2

2,25

3

3

8,25

Erosion and sedimentation control measures

3

1

3

2

2,25

2

3

7,25

Pollution Control

1

1

2

1

1,25

1

2

4,25

Operation of machinery & equipment

1

2

3

2

2

2

3

7

Temporary infrastructure

1

2

3

2

2

2

3

7

Staff ablutions

1

3

1

2

1,75

2

2

5,75

Operational Phase
Increased hard surfaces due to solar panels and roads and stormwater infrastructure

4

1

3

2

2,5

3

4

9,5

Increased traffic and human disturbance (maintenance)

1

2

3

2

2

3

4

9

Alien invasive plants

2

1

3

2

2

2

4

8

info@thebiodiversitycompany.com

56

Aquatic Assessment
Beaufort West PV
Table 9-3
Aspect

DHSWS Risk Assessment Continued
Frequency
of activity

Frequency
of impact

Legal
Issues

Detection

Likelihood

Sig.

Without
Mitigation

With
Mitigation

Construction Phase
Clearing associated with construction of roads and laydown yards

2

4

1

2

9

49,5

Low

Low

Clearing of riparian habitat for PV areas

2

4

5

3

14

105

Moderate

Moderate

Final landscaping and post-construction rehabilitation

2

3

1

2

8

34

Low

Low

Stormwater Management Infrastructure

2

4

1

3

10

82,5

Moderate

Low

Erosion and sedimentation control measures

2

2

1

1

6

43,5

Low

Low

Pollution Control

1

1

5

3

10

42,5

Low

Low

Operation of machinery & equipment

2

2

1

2

7

49

Low

Low

Temporary infrastructure

2

2

1

2

7

49

Low

Low

Staff ablutions

1

2

1

3

7

40,25

Low

Low

Operational Phase
Increased hard surfaces due to solar panels and roads and stormwater infrastructure

2

3

1

3

9

85,5

Moderate

Low

Increased traffic and human disturbance (maintenance)

2

1

1

1

5

45

Low

Low

Alien invasive plant management

1

1

1

1

4

32

Low

Low

* In accordance with General Notice 509 “Risk is determined after considering all listed control / mitigation measures. Borderline Low / Moderate risk scores can be manually adapted downwards up
to a maximum of 25 points (from a score of 80) subject to listing of additional mitigation measures detailed below
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9.2.3.2 Power line Crossing Risk Assessment
For the proposed power line crossing points, mitigation measures are largely associated with
avoiding the delineated watercourse areas and implementing recommended buffer zones.
Impacts are associated with the construction of pylons. The impact table for the power line
construction are presented in Table 9-4 and DWS risk assessment presented in Table 9-5 and
Table 9-6. Risks associated with the proposed project range from moderate to low without
mitigation measures, and with the implementation of adequate mitigation measures, all risks
to the watercourses are rated as Low.
Table 9-4
Aspect

Impacts assessed for the proposed power line crossings
Activity

Impacts to Watercourses
Construction

Clearing associated with construction of pylons
Habitat integrity
Operation of equipment and machinery in
watercourses

Loss and degradation of hydromorphic, marginal,
emergent and aquatic vegetation
Smothering and subsequent loss of instream
habitat due to sediment inputs
Disturbance and poaching of riverine soils and
vegetation
Increase in sediment inputs & turbidity and
associated smothering of instream/marginal
vegetation and substrates

Excavation and vegetation clearing
Sediment balance

Alteration of soil profile
Loss of soil and organic matter from a water
resource

Soil and building material stockpile management

Increase in sediment inputs & turbidity and
associated smothering and loss of instream habitat
Input of toxicants
Physical changes (e.g. turbidity)

Water quality

Contamination due to improper storage of
chemicals, construction materials, fuel and
machinery leaks

Chemical changes (e.g. pH, salinity toxicants and
heavy metals)
Loss of aquatic habitat and biota
Excess rubble and construction material in
watercourse and riparian areas

Rehabilitation

Final landscaping and post-construction
rehabilitation

Improper re-establishment of original flow path and
embankment slopes
Increased sedimentation
Increased erosion from exposed surfaces

Operation
Increased runoff and flow velocities entering the
watercourse
Stormwater

Increased hardened surfaces (pylon base) and
appropriate stormwater management

Increased flow concentration
Increased erosion and scouring of bed and banks,
especially in discharge areas
Increased sedimentation and turbidity

Compiled by

Christian Fry (Pr. Sci. Nat. 119082)
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Table 9-5
Activity

Flow Regime

DHSWS Risk Impact Matrix for the proposed project
Water Quality

Habitat

Biota

Severity

Spatial scale

Duration

Consequence

Construction Phase
Construction of Pylon

2

3

3

3

2,75

2

3

7,75

Clearing areas

2

4

3

3

3

2

2

7

Operation of machinery & equipment

3

3

3

3

3

2

2

7

Staff ablutions

3

3

3

3

3

2

2

7

Stormwater Management

2

1

2

2

1,75

1

2

4,75

Erosion and sedimentation control

1

2

2

2

1,75

2

2

5,75

Operational Phase
Site Management

2

1

2

1

1,5

3

4

8,5

Storm water management

2

1

1

1

1,25

3

4

8,25
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Table 9-6
Aspect

Frequency of activity

DHSWS Risk Assessment Continued
Frequency of impact

Legal Issues

Detection

Likelihood

Sig.

Without
Mitigation

With
Mitigation

Construction Phase
Construction of Pylon

1

4

1

2

8

62

Moderate

Low

Clearing areas

1

4

1

2

8

56

Moderate

Low

Operation of machinery & equipment

1

3

5

1

10

70

Moderate

Low

Staff ablutions

1

4

1

2

8

56

Moderate

Low

Stormwater Management

1

2

5

2

10

47,5

Low

Low

Erosion and sedimentation control

1

1

1

1

4

23

Low

Low

Operational Phase
Site Management

1

2

1

1

5

42,5

Low

Low

Storm water management

1

1

1

1

4

33

Low

Low

Site Management

1

2

1

1

5

42,5

Low

Low

* In accordance with General Notice 509 “Risk is determined after considering all listed control / mitigation measures. Borderline Low / Moderate risk scores can be manually adapted downwards up
to a maximum of 25 points (from a score of 80) subject to listing of additional mitigation measures detailed below
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9.2.4 Mitigation Measures and recommendations
Should the footprint be altered to avoid the delineated riparian areas within the PV Area and
correct buffers be implemented, the risks to the water courses are considered low. However,
the water courses are highly sensitive to modifications and any modifications are considered
detrimental. A comprehensive stormwater management plan on a site by site basis is required.
A study to assess risks associated with soil erosion is further critical, and increased runoff
during high rainfall periods remains an elevated risk for the project area.
The following is prescribed in support of the aquatic ecology assessment:
•

A vegetation alien invasive management plan should be implemented. This plan must
be implemented during the construction phase of the project and continue for the life
of the project. This plan must be adapted based on changing site conditions;

•

A fire management plan needs to be compiled and implemented;

•

An adaptive rehabilitation plan needs to be implemented from the onset of the project.
This must be compiled with input from independent ecological specialists;

•

A competent Environmental Control Officer (ECO) must oversee the construction and
rehabilitation phase of the project, with watercourse adjacent areas as a priority;

•

An infrastructure monitoring and service plan must be compiled and implemented
during the operational phase. This will include the monitoring of all stormwater
discharge points, energy dissipation structures, and stability of watercourses in the
project footprint;

•

It is imperative that a 1:100 year floodline assessment be conducted;

•

An annual monitoring programme is recommended to establish biological trends and
monitor the impacts of the proposed project for a period of one year post construction.

9.2.4.1 General Mitigation Measures
The following general mitigation measures are provided:
•

Appropriately contain any generator diesel storage tanks, machinery spills (e.g.
accidental spills of hydrocarbons oils, diesel etc.) or construction materials on site (e.g.
concrete) in such a way as to prevent them leaking and entering the environment;

•

Mixing of concrete must under no circumstances take place within the drainage lines.
Scrape the area where mixing and storage of sand and concrete occurred to clean
once finished;

•

The water resources outside of the specific project site area must be avoided;

•

Laydown yards, camps and storage areas must be beyond the watercourse areas.
Where possible, the construction of the crossings must take place from the existing
road and not from within the drainage line;
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•

The contractors used for the project should have spill kits available to ensure that any
fuel or oil spills are clean-up and discarded correctly;

•

Prevent uncontrolled access of vehicles through the watercourse that can cause a
significant adverse impact on the hydrology and alluvial soil structure of these areas;

•

All chemicals and toxicants to be used for the construction must be stored outside the
watercourses and in a bunded area;

•

All machinery and equipment should be inspected regularly for faults and possible
leaks, these should be serviced off-site;

•

All contractors and employees should undergo induction which is to include a
component of environmental awareness. The induction is to include aspects such as
the need to avoid littering, the reporting and cleaning of spills and leaks and general
good “housekeeping”;

•

Adequate sanitary facilities and ablutions on the servitude must be provided for all
personnel throughout the project area. These should not be placed near any water
course or in buffer zones. Use of these facilities must be enforced (these facilities must
be kept clean so that they are a desired alternative to the surrounding vegetation);

•

Have action plans on site, and training for contactors and employees in the event of
spills, leaks and other impacts to the watercourses;

•

All removed soil and material must not be stockpiled within the watercourses.
Stockpiling should take place outside of watercourses. All stockpiles must be protected
from erosion, stored on flat areas where run-off will be minimised, and be surrounded
by bunds;

•

Erosion and sedimentation into the drainage lines must be minimised through the
effective stabilisation (gabions and Reno mattresses) and the re-vegetation of any
disturbed areas;

•

Any exposed earth should be rehabilitated promptly by planting suitable vegetation
(vigorous indigenous grasses that are drought tolerant) to protect the exposed soil;

•

No dumping of construction material on-site may take place;

•

All waste generated on-site during construction must be adequately managed.
Separation and recycling of different waste materials should be supported;

•

Make sure all excess consumables and building materials / rubble are removed from
site and deposited at an appropriate waste facility; and

•

Landscape and re-vegetate all cleared areas as soon as possible to limit erosion
potential.

9.2.4.2 Recommendations
The following are recommendations made in support of the aquatic ecology assessment:
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•

It is recommended that a hydrological study be conducted to determine flow paths, and
that a fluvial geomorphological study be conducted to determine the extent of the Kuils
River floodplain, and whether the floodplain poses a fatal flaw to the proposed project.

10 Conclusion
The watercourses considered in this assessment were largely derived to be ephemeral
drainage lines located within moderately modified catchments, bar the Gamka River which is
a perennial river, however the Gamka River presented residual pools during the study. The
desktop assessment indicated that the watercourses in the region are highly sensitive and
present very high ecological importance and sensitivity. Instream and riparian connectivity
within the watercourses are very high and present important ecological corridors. Both the
Kuils and Gamka Rivers are designated as upstream management areas, and the Kuils as an
ecological support area.
The river morphology within the PV project area is highly complex and intricate, presenting
larger drainage lines with well defined riparian zones, and numerous first and second order
systems with little to no riparian areas. From desktop spatial data, the Kuils River forms a large
floodplain within the PV area, which potentially poses a fatal flaw to the study, as the area
would fall within water resource protections and Water Use License Applications would be
required. According to the riparian delineations, portions of the PV area fall within the water
course, and these areas need to be amended. The proposed power line poses low risks to the
water courses should the pylon footprint be outside of the delineated water courses and
associated buffer zones.

11 Impact Statement
An impact statement is required as per the NEMA regulations with regards to the proposed
development.
The local watercourses in the PV footprint area are considered highly sensitive, and a number
of impacts can be expected. Should correct buffers and mitigation measures be implemented,
the risks to the water courses are considered low to moderate. The indication from onsite
observation, aerial imagery, and available spatial data indicates that a large portion of the PV
footprint area occurs within the Kuils River floodplain, which poses a high risk to the ecological
integrity of the catchment, and to the downstream Beaufort West Dam should sedimentation
occur. It is therefore recommended that a hydrological and fluvial geomorphological study be
conducted in the PV project area prior to environmental authorisation.
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Specialist declarations

DECLARATION
I, Christian Fry, declare that:
•

I act as the independent specialist in this application;

•

I will perform the work relating to the application in an objective manner, even if this
results in views and findings that are not favourable to the applicant;

•

I declare that there are no circumstances that may compromise my objectivity in
performing such work;

•

I have expertise in conducting the specialist report relevant to this application, including
knowledge of the Act, regulations and any guidelines that have relevance to the
proposed activity;

•

I will comply with the Act, regulations and all other applicable legislation;

•

I have no, and will not engage in, conflicting interests in the undertaking of the activity;

•

I undertake to disclose to the applicant and the competent authority all material
information in my possession that reasonably has or may have the potential of
influencing any decision to be taken with respect to the application by the competent
authority; and the objectivity of any report, plan or document to be prepared by myself
for submission to the competent authority;

•

All the particulars furnished by me in this form are true and correct; and

•

I realise that a false declaration is an offence in terms of Regulation 71 and is
punishable in terms of Section 24F of the Act.

Christian Fry
Aquatic Ecologist
The Biodiversity Company
May 2021
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1 Introduction
The Biodiversity Company was commissioned to conduct a terrestrial study for the proposed
Beaufort West Solar Photovoltaic (PV) and power line project. The following summary is as per
the Nemai 2021:
Electricity generation sources need to be diversified to ensure security of supply and reduction
in the carbon footprint created by the current heavy reliance of South Africa on coal to produce
electricity.
Kalabash Holdings (Pty) Ltd, trading as E4SA, signed a lease agreement in 2009 with the
Beaufort West Local Municipality who is the landowner, to develop a renewable energy project
(i.e. solar/wind energy) on the target properties. This agreement came in response to the
‘Request for Proposal’ launched by the Municipality in February 2009, which was unanimously
considered by the Council to be the most appropriate land use for the needs of Beaufort West.
The Municipality has since provided approval for the proposed Photovoltaic Park.
The proposed project consists of the following systems, sub-systems or components (Nemai
Scoping Report, 2021):
•

PV panel arrays / racks amounting to 75MW;

•

Support / mounting structures for PV panels / modules;

•

DC to AC Inverters - 30 in total, spaced throughout the PV Park facility;

•

Transformers – 60 in total, two per invertor stand;

•

Temporary storage / laydown areas – Cleared areas, compacted for the assembly,
maintenance and decommissioning of the PV panels and mounting structures;

•

22kV switching substation / control single-storey building, of approx. 225m2 located
onsite in the south-western area of the property (in proximity to the existing Noordeinde
Substation);

•

Warehouse / Workshop single-storey buildings of no more than 300m2, located next to
switching-station / control-building.

•

A Substation, of approx. 80m x 80m in size, to be constructed directly west of the existing
Noordeinde Substation opposite the property, beside the N1;

•

An access road to the site. It is proposed to develop a new access point directly opposite
the existing airport access point on the N1, to form a formal intersection;

•

Permanent internal gravel roads to each PV Panel array on site (approximately 4.5m
wide). From the access point off the N1, a main internal road will align to the PV Park
facility from which the secondary internal roads branch off to align to the separate PV
panel arrays and Control Building/ Warehouse;

•

Internal underground cabling between the PV panel arrays to the control
building/substation, to be aligned as far as possible within the internal road network.
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•

A 132 / 22kV transmission power line – linking the proposed Control Building with the
new substation (beside the existing Noordeinde Substation), to the existing Beaufort
substation and finally the existing Droërivier Substation (beside the N12).

•

Signboards – Two sign-boards types are proposed: A large project information sign
board, as well as small sign boards will be attached to the gates / fences at the access
points off the N1; and

•

Security diamond-mesh fencing of 2.4 m in height (similar height to game fences).

This approach has taken cognisance of the recently published Government Notice 320 in terms
of NEMA dated 30 October 2020: “Procedures for the Assessment and Minimum Criteria for
Reporting on Identified Environmental Themes in terms of Sections 24(5)(a) and (h) and 44 of
the National Environmental Management Act, 1998, when applying for Environmental
Authorisation”. The National Web based Environmental Screening Tool has characterised the
terrestrial theme sensitivity of the power line and PV site project area as “very high” with small
portions of “low” sensitivity.
The purpose of the specialist studies is to provide relevant input into the EIA process and to
provide a report for the proposed activities associated with the project. This report, after taking
into consideration the findings and recommendations provided by the specialist herein, should
inform and guide the Environmental Assessment Practitioner (EAP) and regulatory authorities,
enabling informed decision making, as to the ecological viability of the proposed project.

Background
Previous studies completed on the project area are listed below:
Solar Power Development Beaufort West Commonage, Biophysical Impact Assessment.
Conservation Management Services, Ken Coetzee. 2011.
This assessment was completed and the vegetation types were delineated with species lists
provided, however no fauna trapping was completed and the report does not indicate any
recorded animals for the project area. This report does not cover the power line, but does
discuss the vegetation types present in the power line briefly.
Proposed Beaufort West Photovoltaic Project, Scoping report. 2020.
This report is a scoping level document and project details were gleaned from it, no biodiversity
information was provided in great depth.
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Figure 1-1: The project area and layout
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2 Specialist Details
Report Name

TERRESTRIAL ASSESSMENT REPORT FOR THE PROPOSED BEAUFORT WEST
PHOTOVOLTAIC (PV) PROJECT, WESTERN CAPE

Submitted to

Lindi Steyn
Report Writer (Desktop)

Lindi Steyn has a PhD in Biodiversity and Conservation from the University of Johannesburg. She
specialises in avifauna and has worked in this specialisation since 2013.
Rudolph Greffrath

Report Writer

Rudolph is a terrestrial ecology specialist with 14 years of experience in biodiversity baseline
assessments, biodiversity action planning design and development, biodiversity off-set design and
implementation, biodiversity strategy design, conservation management planning and implementation,
IFC performance standards best practice, ecological restoration, ecosystems services and
environmental impact assessments, across Africa. He is Pr Sci Nat registered (400018/17) in the
following fields of practice, Conservation Science.
Andrew Husted

Report Reviewer

Declaration

Andrew Husted is Pr Sci Nat registered (400213/11) in the following fields of practice: Ecological
Science, Environmental Science and Aquatic Science. Andrew is an Aquatic, Wetland and Biodiversity
Specialist with more than 12 years’ experience in the environmental consulting field. Andrew has
completed numerous wetland training courses, and is an accredited wetland practitioner, recognised by
the DWS, and also the Mondi Wetlands programme as a competent wetland consultant.
The Biodiversity Company and its associates operate as independent consultants under the auspice of
the South African Council for Natural Scientific Professions. We declare that we have no affiliation with
or vested financial interests in the proponent, other than for work performed under the Environmental
Impact Assessment Regulations, 2017. We have no conflicting interests in the undertaking of this activity
and have no interests in secondary developments resulting from the authorisation of this project. We
have no vested interest in the project, other than to provide a professional service within the constraints
of the project (timing, time and budget) based on the principals of science.
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3 Terms of Reference
The Terms of Reference (ToR) included the following:
•

Description of the baseline receiving environment specific to the field of expertise
(general surrounding area as well as site specific environment);

•

Identification and description of any sensitive receptors in terms of relevant specialist
disciplines (fauna & flora) that occur in the project area, and the manner in which these
sensitive receptors may be affected by the activity;

•

Identify ‘significant’ ecological, botanical and faunal features within the proposed project
areas;

•

Identification of conservation significant habitats around the project area which might be
impacted;

•

Screening to identify any critical issues (potential fatal flaws) that may result in project
delays or rejection of the application;

•

Provide a map to identify sensitive receptors in the project area, based on available
maps and database information;

•

Conduct risk assessments relevant to the proposed activity; and

•

Impact assessment and mitigation measures to address possible impacts.

4 Project Location
The project area is located in the north-eastern part of the Western Cape and falls within the
Beaufort West Local Municipality and Central Karoo District Municipality. The properties
earmarked for the proposed project cover a combined area of approximately 1,728 ha and are
located approximately 3.5 km north-east of the town of Beaufort West, north of the N1 and the
Beaufort West Airport. Infrastructure associated with the PV Park includes an access/internal
roads, a new substation/control building and an overhead transmission power line (Nemai
Scoping report, 2021).
The dominant land uses surrounding the project area includes urban developments, natural
areas and the Karoo National Park. A locality map of the project area is shown in Figure 4-1.
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Figure 4-1: Locality of the project area
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5 Key Legislative Requirements
The legislation, policies and guidelines listed below are applicable to the current project in terms
of biodiversity and ecological support systems. The list below, although extensive, is not
exhaustive and other legislation, policies and guidelines may apply in addition to those listed
below (Table 5-1).
Table 5-1: A list of key legislative requirements relevant to these studies in the Western Cape
Region

Legislation
Convention on Biological Diversity (CBD, 1993)
The Convention on Wetlands (RAMSAR Convention, 1971)

International

The United Nations Framework Convention on Climate Change (UNFCC,1994)
The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES 1973)
The Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention, 1979)
Constitution of the Republic of South Africa (Act No. 108 of 2006)
The National Environmental Management Act (NEMA) (Act No. 107 of 1998)
The National Environmental Management Act (NEMA) (Act No. 107 of 1998) Section 24 , No 42946 (January 2020)
The National Environmental Management Act (NEMA) (Act No. 107 of 1998) Section 24 , No 43110 (March 2020)
The National Environmental Management Protected Areas Act (Act No. 57 of 2003)
The National Environmental Management Biodiversity Act (Act No. 10 of 2004)
The National Environmental Management: Waste Act, 2008 (Act 59 of 2008);
The Environment Conservation Act (Act No. 73 of 1989) and associated EIA Regulations
National Environmental Management Air Quality Act (No. 39 of 2004)
National Protected Areas Expansion Strategy (NPAES)
Environmental Conservation Act (Act No. 73 of 1983)
Natural Scientific Professions Act (Act No. 27 of 2003)

National

National Biodiversity Framework (NBF, 2009)
National Forest Act (Act No. 84 of 1998)
National Veld and Forest Fire Act (101 of 1998)
National Spatial Biodiversity Assessment (NSBA)
World Heritage Convention Act (Act No. 49 of 1999)
National Heritage Resources Act, 1999 (Act 25 of 1999)
Municipal Systems Act (Act No. 32 of 2000)
Alien and Invasive Species Regulations, 2014
South Africa’s National Biodiversity Strategy and Action Plan (NBSAP)
Conservation of Agricultural Resources Act, 1983 (Act 43 of 1983)
Sustainable Utilisation of Agricultural Resources (Draft Legislation).
White Paper on Biodiversity
National Water Act (NWA, 1998)

Provincial

Draft Western Cape Biodiversity Bill, 2019
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Western Cape Biodiversity Sector Plan 2017

6 Methodologies
Terrestrial Assessment
Geographic Information Systems (GIS) Mapping
Existing data layers were incorporated into GIS software to establish how the proposed project
might interact with any ecologically important entities. Emphasis was placed around the
following spatial datasets:
•

National Biodiversity Assessment (NBA) (Skowno et al., 2019);

•

Vegetation Map of South Africa, Lesotho and Swaziland (SANBI, 2018);

•

National Freshwater Ecosystem Priority Area (NFEPA) database (Nel et al., 2011); and

•

South African Inventory of Inland Aquatic Ecosystems (SAIIAE) (Van Deventer et al.,
2018).

Brief descriptions of the standardised methodologies applied in each of the specialist disciplines
are provided below. More detailed descriptions of survey methodologies are available upon
request.

Botanical Assessment
The botanical assessment encompassed an assessment of all the vegetation units and habitat
types within the project area. The focus was on an ecological assessment of habitat types as
well as identification of any Red Data species within the known distribution of the project area.
The South African National Biodiversity Institute (SANBI) provides an electronic database
system, namely the Botanical Database of Southern Africa (BODATSA), to access distribution
records on southern African plants. This is a new database which replaces the old Plants of
Southern Africa (POSA) database. The POSA database provided distribution data of flora at the
quarter degree square (QDS) resolution. The Red List of South African Plants website (SANBI,
2020) was utilized to provide the most current account of the national status of flora. Relevant
field guides and texts consulted for identification purposes in the field during the surveys
included the following:
•

A field guide to Wild flowers (Pooley, 1998);

•

Guide to Grasses of Southern Africa (Van Oudtshoorn, 1999);

•

Orchids of South Africa (Johnson & Bytebier, 2015);

•

Guide to the Aloes of South Africa (Van Wyk & Smith, 2014);

•

Mesembs of the World (Smith et al., 1998);

•

Medicinal Plants of South Africa (Van Wyk et al., 2013);

•

South African Wild Flower guide 6: Karoo (Shearing, 2008);

•

Field guide to Wild Flowers of South Africa (Manning, 2019)
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•

Freshwater Life: A field guide to the plants and animals of southern Africa (Griffiths &
Day, 2016); and

•

Identification guide to southern African grasses. An identification manual with keys,
descriptions and distributions (Fish et al., 2015).

Additional information regarding ecosystems, vegetation types, and Species of Conservation
Concern (SCC) included the following sources:
•

The Vegetation of South Africa, Lesotho and Swaziland (Mucina & Rutherford, 2012);
and

•

Red List of South African Plants (Raimondo et al., 2009; SANBI, 2016).

The field work methodology included the following survey techniques:
•

Timed meanders;

•

Sensitivity analysis based on structural and species diversity; and

•

Identification of floral red-data species.

Floristic Analysis
The late-wet season fieldwork, under extremely dry conditions, and sample sites were placed
within targeted areas (i.e. target sites) perceived as ecologically sensitive based on the
preliminary interpretation of satellite imagery (Google Corporation) and GIS analysis (which
included the latest applicable biodiversity datasets) available prior to the fieldwork. The focus of
the fieldwork was therefore to maximise coverage and navigate to each target site in the field in
order to perform a rapid vegetation and ecological assessment at each sample site. Emphasis
was placed on sensitive habitats, especially those overlapping with the proposed project area.
Homogenous vegetation units were subjectively identified using satelite imagery and existing
land cover maps. The floristic diversity and search for flora SCC were conducted through timed
meanders within representative habitat units delineated during the scoping fieldwork. Emphasis
was placed mostly on sensitive habitats overlapping with the proposed project areas.
The timed random meander method is a highly efficient method for conducting floristic analysis,
specifically in detecting flora SCC and maximising floristic coverage. In addition, the method is
time and cost effective and highly suited for compiling flora species lists and therefore gives a
rapid indication of flora diversity. The timed meander search was performed based on the
original technique described by Goff et al. (1982). Suitable habitat for SCC were identified
according to Raimondo et al. (2009) and targeted as part of the timed meanders.
At each sample site notes were made regarding current impacts (e.g. livestock grazing, erosion
etc.), subjective recording of dominant vegetation species and any sensitive features (e.g.
wetlands, outcrops etc.). In addition, opportunistic observations were made while navigating
through the project area.

Faunal Assessment
The faunal desktop assessment included the following:
•

Compilation of expected species lists;
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•

Identification of any Red Data or Species of Conservation Concern (SCC) potentially
occurring in the area; and

•

Emphasis was placed on the probability of occurrence of species of provincial, national
and international conservation importance.

Mammal distribution data were obtained from the following information sources:
•

The Mammals of the Southern African Subregion (Skinner & Chimimba, 2005);

•

Bats of Southern and Central Africa (Monadjem et al., 2010);

•

The 2016 Red List of Mammals of South Africa, Lesotho and Swaziland
(www.ewt.org.za) (EWT, 2016); and

•

Animal Demography Unit (ADU) - MammalMap Category (MammalMap, 2019)
(mammalmap.adu.org.za).

The field survey component of the assessment utilised a variety of sampling techniques
including, but not limited to, the following:
•

Visual observations;

•

Identification of tracks and signs; and

•

Utilization of local knowledge.

Site selection for trapping focussed on the representative habitats within the project area. Sites
were selected on the basis of GIS mapping and Google Earth imagery and then final selection
was confirmed through ground truthing during the surveys. Habitat types sampled included
pristine, disturbed and semi-disturbed zones, drainage lines and wetlands.

Herpetology (Reptiles & Amphibians)
A herpetofauna desktop assessment of the possible species in the area was undertaken and
attention was paid to the SCCs, sources used included the IUCN (2017) and ADU (2019).
Herpetofauna distributional data was obtained from the following information sources:
•

South African Reptile Conservation Assessment (SARCA) (sarca.adu.org);

•

A Guide to the Reptiles of Southern Africa (Alexander & Marais, 2007);

•

Field guide to Snakes and other Reptiles of Southern Africa (Branch, 1998);

•

Atlas and Red list of Reptiles of South Africa, Lesotho and Swaziland (Bates et al., 2014);

•

A Complete Guide to the Frogs of Southern Africa (du Preez & Carruthers, 2009);

•

Animal Demography Unit (ADU) - FrogMAP (frogmap.adu.org.za);

•

Atlas and Red Data Book of Frogs of South Africa, Lesotho and Swaziland (Mintner et
al., 2004); and

•

Ensuring a future for South Africa’s frogs (Measey, 2011).

A herpetofauna field assessment was conducted in each habitat or vegetation type within the
project area, as identified from the desktop assessment, with a focus on those areas which will
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be most impacted by the proposed development (i.e. the infrastructure development). The
herpetological field survey comprised the following techniques:
•

Hand searching is used for reptile species that shelter in or under particular habitats.
Visual searches, typically undertaken for species which activities occur on surfaces or
for species that are difficult to detect by hand-searches or trap sampling.

Avifauna
A separate avifauna assessment was conducted as such it was not included in this report.

Terrestrial Site Ecological Importance (SEI)
The different habitat types within the assessment area were delineated and identified based on
observations during the field assessment as well as available satellite imagery. These habitat
types were assigned Ecological Importance (EI) categories based on their ecological integrity,
conservation value, the presence of species of conservation concern and their ecosystem
processes.
Site Ecological Importance (SEI) is a function of the Biodiversity Importance (BI) of the receptor
(e.g., SCC, the vegetation/fauna community or habitat type present on the site) and Receptor
Resilience (RR) (its resilience to impacts) as follows.
BI is a function of Conservation Importance (CI) and the Functional Integrity (FI) of the receptor
as follows. The criteria for the CI and FI ratings are provided in Table 6-1 and
Table 6-2, respectively.
Table 6-1: Summary of Conservation Importance (CI) criteria
Conservation
Importance
Very High

High

Medium

Low
Very Low

Fulfilling Criteria
Confirmed or highly likely occurrence of CR, EN, VU or Extremely Rare or Critically Rare species that have a
global EOO of < 10 km2.
Any area of natural habitat of a CR ecosystem type or large area (> 0.1% of the total ecosystem type extent) of
natural habitat of an EN ecosystem type.
Globally significant populations of congregatory species (> 10% of global population).
Confirmed or highly likely occurrence of CR, EN, VU species that have a global EOO of > 10 km2. IUCN
threatened species (CR, EN, VU) must be listed under any criterion other than A.
If listed as threatened only under Criterion A, include if there are less than 10 locations or < 10 000 mature
individuals remaining.
Small area (> 0.01% but < 0.1% of the total ecosystem type extent) of natural habitat of EN ecosystem type or
large area (> 0.1%) of natural habitat of VU ecosystem type.
Presence of Rare species.
Globally significant populations of congregatory species (> 1% but < 10% of global population).
Confirmed or highly likely occurrence of populations of NT species, threatened species (CR, EN, VU) listed under
Criterion A only and which have more than 10 locations or more than 10 000 mature individuals.
Any area of natural habitat of threatened ecosystem type with status of VU.
Presence of range-restricted species.
> 50% of receptor contains natural habitat with potential to support SCC.
No confirmed or highly likely populations of SCC.
No confirmed or highly likely populations of range-restricted species.
< 50% of receptor contains natural habitat with limited potential to support SCC.
No confirmed and highly unlikely populations of SCC.
No confirmed and highly unlikely populations of range-restricted species.
No natural habitat remaining.

Table 6-2: Summary of Functional Integrity (FI) criteria
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Functional Integrity

Very High

High

Medium

Low

Very Low

Fulfilling Criteria
Very large (> 100 ha) intact area for any conservation status of ecosystem type or > 5 ha for CR ecosystem
types.
High habitat connectivity serving as functional ecological corridors, limited road network between intact habitat
patches.
No or minimal current negative ecological impacts with no signs of major past disturbance.
Large (> 20 ha but < 100 ha) intact area for any conservation status of ecosystem type or > 10 ha for EN
ecosystem types.
Good habitat connectivity with potentially functional ecological corridors and a regularly used road network
between intact habitat patches.
Only minor current negative ecological impacts with no signs of major past disturbance and good rehabilitation
potential.
Medium (> 5 ha but < 20 ha) semi-intact area for any conservation status of ecosystem type or > 20 ha for VU
ecosystem types.
Only narrow corridors of good habitat connectivity or larger areas of poor habitat connectivity and a busy
used road network between intact habitat patches.
Mostly minor current negative ecological impacts with some major impacts and a few signs of minor past
disturbance. Moderate rehabilitation potential.
Small (> 1 ha but < 5 ha) area.
Almost no habitat connectivity but migrations still possible across some modified or degraded natural habitat
and a very busy used road network surrounds the area.
Low rehabilitation potential.
Several minor and major current negative ecological impacts.
Very small (< 1 ha) area.
No habitat connectivity except for flying species or flora with wind-dispersed seeds.
Several major current negative ecological impacts.

BI can be derived from a simple matrix of CI and FI as provided in Table 6-3
Table 6-3: Matrix used to derive Biodiversity Importance (BI) from Functional Integrity (FI) and
Conservation Importance (CI)

Functional Integrity
(FI)

Biodiversity Importance (BI)

Conservation Importance (CI)
Very high

High

Medium

Low

Very low

Very high

Very high

Very high

High

Medium

Low

High

Very high

High

Medium

Medium

Low

High

Medium

Medium

Low

Very low

Low

Medium

Medium

Low

Low

Very low

Very low

Medium

Low

Very low

Very low

Very low

Medium

The fulfilling criteria to evaluate RR are based on the estimated recovery time required to restore
an appreciable portion of functionality to the receptor as summarised in Table 6-4.
Table 6-4: Summary of Resource Resilience (RR) criteria
Resilience
Very High

High

Medium

Fulfilling Criteria
Habitat that can recover rapidly (~ less than 5 years) to restore > 75% of the original species composition and
functionality of the receptor functionality, or species that have a very high likelihood of remaining at a site even
when a disturbance or impact is occurring, or species that have a very high likelihood of returning to a site once
the disturbance or impact has been removed.
Habitat that can recover relatively quickly (~ 5–10 years) to restore > 75% of the original species composition and
functionality of the receptor functionality, or species that have a high likelihood of remaining at a site even when a
disturbance or impact is occurring, or species that have a high likelihood of returning to a site once the disturbance
or impact has been removed.
Will recover slowly (~ more than 10 years) to restore > 75% of the original species composition and functionality
of the receptor functionality, or species that have a moderate likelihood of remaining at a site even when a
disturbance or impact is occurring, or species that have a moderate likelihood of returning to a site once the
disturbance or impact has been removed.
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Habitat that is unlikely to be able to recover fully after a relatively long period: > 15 years required to restore ~ less
than 50% of the original species composition and functionality of the receptor functionality, or species that have a
low likelihood of remaining at a site even when a disturbance or impact is occurring, or species that have a low
likelihood of returning to a site once the disturbance or impact has been removed.
Habitat that is unable to recover from major impacts, or species that are unlikely to remain at a site even when a
disturbance or impact is occurring, or species that are unlikely to return to a site once the disturbance or impact
has been removed.

Low

Very Low

Subsequent to the determination of the BI and RR, the SEI can be ascertained using the matrix
as provided in Table 6-5.
Table 6-5: Matrix used to derive Site Ecological Importance (SEI) from Receptor Resilience
(RR) and Biodiversity Importance (BI)

Receptor Resilience
(RR)

Site Ecological Importance (SEI)

Biodiversity Importance (BI)
Very high

High

Medium

Low

Very low

Very Low

Very high

Very high

High

Medium

Low

Low

Very high

Very high

High

Medium

Very low

Medium

Very high

High

Medium

Low

Very low

High

Medium

Low

Very low

Very low

Medium

Low

Very low

Very low

Very low

High
Very High

Interpretation of the SEI in the context of the proposed development activities is provided in
Table 6-6.
Table 6-6: Guidelines for interpreting Site Ecological Importance (SEI) in the context of the
proposed development activities
Site Ecological Importance
(SEI)
Very High

High
Medium
Low
Very Low

Interpretation in relation to proposed development activities
Avoidance mitigation – no destructive development activities should be considered. Offset mitigation not
acceptable/not possible (i.e., last remaining populations of species, last remaining good condition
patches of ecosystems/unique species assemblages). Destructive impacts for species/ecosystems
where persistence target remains.
Avoidance mitigation wherever possible. Minimisation mitigation – changes to project infrastructure
design to limit the amount of habitat impacted, limited development activities of low impact acceptable.
Offset mitigation may be required for high impact activities.
Minimisation and restoration mitigation – development activities of medium impact acceptable followed
by appropriate restoration activities.
Minimisation and restoration mitigation – development activities of medium to high impact acceptable
followed by appropriate restoration activities.
Minimisation mitigation – development activities of medium to high impact acceptable and restoration
activities may not be required.

The SEI evaluated for each taxon can be combined into a single multi-taxon evaluation of SEI
for the assessment area. Either a combination of the maximum SEI for each receptor should be
applied, or the SEI may be evaluated only once per receptor but for all necessary taxa
simultaneously. For the latter, justification of the SEI for each receptor is based on the criteria
that conforms to the highest CI and FI, and the lowest RR across all taxa.
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7 Limitations
The following limitations should be noted for the assessment:
•

A single season survey was conducted for the respective assessment, which would
constitute a wet season survey in very dry conditions;

•

The general condition of the vegetation was heavily impacted by grazing and low rainfall
in the current wet season;

•

This assessment has not assessed any temporal trends for the project;

•

A separate avifaunal assessment was compiled for the infrastructure as such impacts
on avifauna and mitigations are not discussed in this report; and

•

Some sites were not accessed based on time constraints and access limitations,
therefore information for these sites were extrapolated from nearby sites and Google
Earth imagery.

8 Receiving Environment
Desktop Spatial Assessment
The following features describes the general area and habitat, this assessment is based on
spatial data that are provided by various sources such as the provincial environmental authority
and SANBI. The desktop analysis and their relevance to this project are listed in Table 8-1.
Table 8-1: Desktop spatial features examined.
Desktop Information Considered

Relevant/Not relevant

Section

Conservation Plan Terrestrial

The PV site overlaps with areas classified as:
•
CBA1;
•
CBA2; and
•
ESA1.
While the power line overlaps with areas classified as:
•
CBA1;
•
ESA1;
•
ESA2; and
•
ONA.

Ecosystem Threat Status

The project area is situated within an ecosystem that are listed as LC

8.1.2.1

Ecosystem Protection Level

The project area are rated as Poorly Protected.

8.1.2.2

NBA wetlands and Rivers
NFEPA Rivers and Wetlands
Protected Areas (SAPAD & SACAD)

Ecosystem threat status of wetlands in the proximity of the project area is
classed as LC, while the protection level of these systems is classed as
Poorly Protected. The threat status of the rivers close to the project area is
classed as LT while the protection level is classed as Poorly Protected
The project areas overlap with three upstream management rivers, and
comes within 500 m of an unclassified FEPA wetland
The project area is 350 m from the Steenbokkie Private Nature Reserve and
2.1 km from the Karoo National Park

8.1.1

8.2
8.3
8.4

Important Bird and Biodiversity Areas

The project area lies adjacent to the Karoo National Park IBA

8.5

National Protected Areas Expansion
Strategies (NPAES)

The project are lies adjacent to an area of the Upper Karoo NPAES

8.6

Strategic Water Source Areas (SWSA)

Irrelevant: The closest SWSA classified area is 101 km from the project area

-

Succulent Karoo Ecosystem Programme
(SKEP)

The project area overlaps with areas of SKEP mammal endemism and is
close to areas of SKEP reptile endemism

8.7
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Western Cape Biodiversity Spatial Plan
The Western Cape Biodiversity Spatial Plan (WCBSP) was updated in 2017. It classifies areas
into Critical Biodiversity Area (CBA1), CBA2, Ecological Support Area (ESA1), ESA2, Other
Natural Areas (ONA) and Protected Areas (PA). Figure 8-1 shows the various categories and
what their main features are. Figure 8-2 shows that the PV site overlaps with areas classified
as:
•

CBA1;

•

CBA2; and

•

ESA1.

While the power line overlaps with areas classified as:
•

CBA1;

•

ESA1;

•

ESA2; and

•

ONA.
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Figure 8-1: Western Cape Biodiversity Spatial Plan categories (WCBSP, 2017)
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Figure 8-2: The project area superimposed on the Western Cape Biodiversity Spatial Plan (WCBCP, 2017)
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The National Biodiversity Assessment
The National Biodiversity Assessment (NBA) was completed as a collaboration between the
SANBI, the DEA and other stakeholders, including scientists and biodiversity management
experts throughout the country over a three-year period (Skowno et al., 2019).
The purpose of the NBA is to assess the state of South Africa’s biodiversity with a view to
understanding trends over time and informing policy and decision-making across a range of
sectors (Skowno et al., 2019).
The two headline indicators assessed in the NBA are ecosystem threat status and ecosystem
protection level (Skowno et al., 2019).

Ecosystem Threat Status
Ecosystem threat status outlines the degree to which ecosystems are still intact or alternatively
losing vital aspects of their structure, function and composition, on which their ability to provide
ecosystem services ultimately depends (Skowno et al., 2019).
Ecosystem types are categorised as Critically Endangered (CR), Endangered (EN),
Vulnerable (VU) or Least Concerned (LC), based on the proportion of each ecosystem type
that remains in good ecological condition (Skowno et al., 2019).
The project area was superimposed on the terrestrial ecosystem threat status (Figure 8-3). As
seen in this figure, the project area is situated within an ecosystem that are listed as LC (Figure
8-3).
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Figure 8-3: The project area showing the regional ecosystem threat status of the associated terrestrial ecosystems (NBA, 2018)
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Ecosystem Protection Level
Ecosystem protection level tells us whether ecosystems are adequately protected or underprotected. Ecosystem types are categorised as not protected, poorly protected, moderately
protected or well protected, based on the proportion of each ecosystem type that occurs within
a protected area recognised in the Protected Areas Act (Skowno et al., 2019).
The project area was superimposed on the ecosystem protection level map to assess the
protection status of terrestrial ecosystems associated with the development (Figure 8-4).
Based on Figure 8-4 the terrestrial ecosystems associated with the project area is rated as
Poorly Protected. This means that these ecosystems are considered not to be adequately
protected in areas such as national parks or other formally protected areas.
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Figure 8-4: The project area showing the regional level of protection of terrestrial ecosystems (NBA, 2018)
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National Biodiversity Assessment Wetlands
This spatial dataset is part of the South African Inventory of Inland Aquatic Ecosystems
(SAIIAE) which was released as part of the National Biodiversity Assessment (NBA) 2018.
National Wetland Map 5 includes inland wetlands and estuaries, associated with river line data
and many other data sets within the South African Inventory of Inland Aquatic Ecosystems
(SAIIAE) 2018.
Ecosystem threat status of wetlands in the proximity of the project area is classed as LC
(Figure 8-5), while the protection level of these systems is classed as Poorly Protected (Figure
8-6). The threat status of the rivers close to the project area is classed as LT while the
protection level is classed as Poorly Protected (Van Deventer et al., 2019; Skowno et al.,
2019).

Figure 8-5: The project area in relation to the wetlands and rivers threat status (NBA, 2018).
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Figure 8-6: The project area in relation to the wetlands and rivers protection level (NBA,
2018).

National Freshwater Ecosystem Priority Areas
In an attempt to better conserve aquatic ecosystems, South Africa has recently categorised
its river systems according to set ecological criteria (i.e. ecosystem representation, water yield,
connectivity, unique features, and threatened taxa) to identify Freshwater Ecosystem Priority
Areas (FEPAs) (Driver et al., 2011). The FEPAs are intended to be conservation support tools
and envisioned to guide the effective implementation of measures to achieve the National
Environment Management Biodiversity Act (NEM:BA) biodiversity goals (Nel et al., 2011).
The project areas overlap with three upstream management rivers and comes within 500 m of
an unclassified FEPA wetland (Figure 8-7).
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Figure 8-7: The project area in relation to the National Freshwater Ecosystem Priority Areas
(BGIS, 2018)

Protected Areas
The Department of Environmental Affairs maintains a spatial database on Protected Areas
and Conservation Areas. Protected Areas and Conservation Areas (PACA) Database scheme
that used for classifying protected areas (South Africa Protected Areas Database-SAPAD)
and conservation areas (South Africa Conservation Areas Database-SACAD) into types and
sub-types in South Africa.
The definition of protected areas used in these documents follows the definition of a protected
area as defined in the National Environmental Management: Protected Areas Act, (Act 57 of
2003). Chapter 2 of the National Environmental Management: Protected Areas Act, 2003 sets
out the “System of Protected Areas”, which consists of the following kinds of protected areas:
•

Special nature reserves;

•

National parks;

•

Nature reserves;

•

Protected environments (1-4 declared in terms of the National Environmental
Management: Protected Areas Act, 2003);

•

World heritage sites declared in terms of the World Heritage Convention Act;

•

Marine protected areas declared in terms of the Marine Living Resources Act;
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•

Specially protected forest areas, forest nature reserves, and forest wilderness areas
declared in terms of the National Forests Act, 1998 (Act No. 84 of 1998); and

•

Mountain catchment areas declared in terms of the Mountain Catchment Areas Act,
1970 (Act No. 63 of 1970).

The types of conservation areas that are currently included in the database are the following:
•

Biosphere reserves;

•

Ramsar sites;

•

Stewardship agreements (other than nature reserves and protected environments);

•

Botanical gardens;

•

Transfrontier conservation areas;

•

Transfrontier parks;

•

Military conservation areas; and

•

Conservancies

Figure 8-8 shows that the project area is 350 m from the Steenbokkie Private Nature Reserve
and 2.1 km from the Karoo National Park. This means the project area is with the buffer zones
of these protected areas.

Figure 8-8: The project area in relation to the protected areas
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Important Bird and Biodiversity Areas
Important Bird & Biodiversity Areas (IBAs) are the sites of international significance for the
conservation of the world's birds and other conservation significant species as identified by
BirdLife International. These sites are also all Key Biodiversity Areas; sites that contribute
significantly to the global persistence of biodiversity (Birdlife, 2017).
According to Birdlife International (2017), the selection of IBAs is achieved through the
application of quantitative ornithological criteria, grounded in up-to-date knowledge of the
sizes and trends of bird populations. The criteria ensure that the sites selected as IBAs have
true significance for the international conservation of bird populations and provide a common
currency that all IBAs adhere to, thus creating consistency among, and enabling comparability
between, sites at national, continental and global levels.
The project area lies adjacent to the Karoo National Park IBA (Figure 8-9). The Karoo National
Park IBA follows the boundary of the park, and covers an extend of 90 000 ha. IBA trigger bird
species found here include: Globally threatened species are Blue Crane Anthropoides
paradiseus, Martial Eagle Polemaetus bellicosus, Black Harrier Circus maurus,
Secretarybird Sagittarius serpentarius, Kori Bustard Ardeotis kori and Ludwig’s Bustard.
Regionally threatened species are Verreauxs’ Eagle, Lanner Falcon Falco biarmicus, Black
Stork Ciconia nigra, Karoo Korhaan and African Rock Pipit. Other biodiversity species of
importance are (they are region endemic and nationally endemic): Braack’s dwarf leaf-toed
gecko Goggia braacki (endemic), Thin-skinned thick-toed gecko Pachydactylus kladeroderma
(endemic), Cloete’s girdled lizard Cordylus cloetei (endemic), Grant’s rock mouse Aethomys
granti, Karoo dwarf chameleon Bradypodion karrooicum, Greater padloper Homopus
femoralis, Boulenger’s padloper H. boulengeri, tent tortoise Psammobates tentorius, spotted
house snake Lamprophis guttatus, common long-tailed seps Tetradactylus tetradactylus,
Namaqua chameleon Chamaeleo namaquensis, Namaqua plated lizard Gerrhosaurus
typicus, Karoo sandveld lizard Nucras livida, spotted desert lizard Meroles suborbitalis,
Burchell’s sand lizard Pedioplanis burchelli, southern rock agama Agama atra, Cape crag
lizard Pseudocordylus microlepidotus, Cape thick-toed gecko Pachydactylus capensis,
golden spotted thick-toed gecko P. oculatus, Bibron’s thick-toed gecko P. bibronii, spotted
thick-toed gecko P. maculatus, western spotted thick-toed gecko P. serval and Marico thicktoed gecko P. mariquensis. Other species on conservation concern found here include:
riverine rabbit Bunolagus monticularis, black-footed cat Felis nigripes, aardwolf Proteles
cristatus, aardvark Orycteropus afer, Sclater’s golden mole Chlorotalpa sclateri, Melck’s
serotine bat Nycteris thebaica, Lesueur’s hairy bat Cistugo lesueuri and spectacled
dormouse Graphiurus ocularis (Birdlife, 2015).
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Figure 8-9: The project area in relation to the Important Bird and Biodiversity Areas

National Protected Area Expansion Strategy
National Protected Area Expansion Strategy 2010 (NPAES) were identified through a
systematic biodiversity planning process. They present the best opportunities for meeting the
ecosystem-specific protected area targets set in the NPAES, and were designed with strong
emphasis on climate change resilience and requirements for protecting freshwater
ecosystems. These areas should not be seen as future boundaries of protected areas, as in
many cases only a portion of a particular focus area would be required to meet the protected
area targets set in the NPAES. They are also not a replacement for finescale planning which
may identify a range of different priority sites based on local requirements, constraints and
opportunities (NPAES, 2010). The project are lies adjacent to an area of the Upper Karoo
NPAES (Figure 8-10).
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Figure 8-10: The project area in relation to the National Protected Area Expansion Strategy

Succulent Karoo Ecosystem Programme (SKEP)
Succulent Karoo Ecosystem Programme (SKEP) is a long term bioregional conservation
programme, with the aim to conserve ecosystems and to develop conservation as a land-use
rather than instead of land-use (SANBI, 2021). Their focal areas are:
•

Increasing local, national and international awareness of the unique biodiversity of the
Succulent Karoo.

•

Expanding protected areas and improving conservation management, particularly
through the expansion of public-private-communal-corporate partnerships.

•

Support the creation of a matrix of harmonious land uses.

•

Improve institutional co-ordination to generate momentum and focus on priorities,
maximise opportunities for partnerships, and ensure sustainability.

The areas of SKEP endemism for mammals, amphibians, reptiles and birds were assessed in
relation to the project area, it was found that the project area overlap with areas of mammal
endemism and is close to areas of reptile endemism (Figure 8-11).
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Figure 8-11: The project area in relation to Succulent Karoo Ecosystem Programme (SKEP)
endemism areas

Ecological Desktop Assessment
Vegetation Assessment
The project area is situated within two biomes: Azonal Vegetation and Nama Karoo Biome
and (SANBI, 2018). The Azonal vegetation is formed in and around flowing and stagnant
freshwater bodies. Habitats with high levels of salt concentration form a highly stressed
environment for most plants and often markedly affect the composition of plant communities.
Invariably, both waterlogged and salt-laden habitats appear as ‘special’, deviating strongly
from the typical surrounding zonal vegetation. They are considered to be of azonal character.
The Nama Karoo Biome is found in the central plateau of the western half of South Africa. The
geology underlying the biome is varied, as the distribution of this biome is determined primarily
by rainfall. The rain falls in summer, and varies between 100 and 520mm per year. This also
determines the predominant soil type - over 80% of the area is covered by a lime-rich, weakly
developed soil over rock. Although less than 5% of rain reaches the rivers, the high erodibility
of soils poses a major problem where overgrazing occurs (SANBI, 2019).
The dominant vegetation is a grassy, dwarf shrubland. Grasses tend to be more common in
depressions and on sandy soils, and less abundant on clayey soils. Grazing rapidly increases
the relative abundance of shrubs. Most of the grasses are of the C4 type and, like the shrubs,
are deciduous in response to rainfall events (SANBI, 2019).
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Vegetation Types
The project area is situated in the Gamka Karoo and the Southern Karoo Riviere vegetation
types according to SANBI (2018) (Figure 8-13).

Gamka Karoo
Gamka Karoo vegetation type is found in the Western Cape, Eastern Cape and marginally in
the Northern Cape. This vegetation type occurs on extremely irregular to slightly undulating
plains covered with dwarf spiny shrubland dominated by Karoo dwarf shrubs (e.g.
Chrysocoma ciliata, Eriocephalus ericoides) with rare low trees (e.g. Euclea undulata).It
occurs at an altitude of 500-1100m.
Important Taxa
Important plant taxa are those species that have a high abundance, a frequent occurrence or
are prominent in the landscape within a particular vegetation type (Mucina & Rutherford,
2006). The following species are important in the Gamka Karoo (d=dominant):
Tall Shrubs: Lycium cinereum (d), L. oxycarpum (d), Rhigozum obovatum (d), Acacia karroo,
Cadaba aphylla, Lycium schizocalyx, Rhus burchellii, Sisyndite spartea.
Low Shrubs: Chrysocoma ciliata (d), Eriocephalus ericoides subsp. ericoides (d), E.
spinescens (d), Felicia muricata (d), Galenia fruticosa (d), Limeum aethiopicum (d), Pentzia
incana (d), Pteronia adenocarpa (d), Rosenia humilis (d), Aptosimum indivisum, Asparagus
burchellii, Blepharis mitrata, Eriocephalus microphyllus var. pubescens, Felicia filifolia subsp.
filifolia, F. muricata subsp. cinerascens, Galenia secunda, Garuleum bipinnatum, G. latifolium,
Gomphocarpus filiformis, Helichrysum lucilioides, Hermannia desertorum, H. grandiflora, H.
spinosa, Melolobium candicans, Microloma armatum, Monechma spartioides, Pentzia
pinnatisecta, Plinthus karooicus, Polygala seminuda, Pteronia glauca, P. sordida, P. viscosa,
Selago geniculata, Sericocoma avolans, Zygophyllum microcarpum, Z. microphyllum.
Succulent Shrubs: Ruschia intricata (d), Aridaria noctiflora subsp. straminea, Crassula
muscosa, Drosanthemum lique, Galenia sarcophylla, Kleinia longiflora, Ruschia spinosa,
Salsola tuberculata, Sarcocaulon patersonii, Trichodiadema barbatum, Tripteris sinuata var.
linearis.
Semiparasitic Shrub: Thesium lineatum.
Herbs: Gazania lichtensteinii (d), Chamaesyce inaequilatera, Dicoma capensis, Galenia
glandulifera, Lepidium africanum subsp. africanum, L. desertorum, Lessertia pauciflora var.
pauciflora, Leysera tenella, Osteospermum microphyllum, Sesamum capense, Tetragonia
microptera, Tribulus terrestris, Ursinia nana.
Geophytic Herbs: Drimia intricata, Moraea polystachya.
Graminoids: Aristida congesta (d), A. diffusa (d), Fingerhuthia africana (d), Stipagrostis ciliata
(d), S. obtusa (d), Aristida adscensionis, Cenchrus ciliaris, Digitaria argyrograpta,
Enneapogon desvauxii, Enneapogon scaber, Eragrostis homomalla, E. lehmanniana, E.
obtusa, Tragus berteronianus, T. koelerioides.
Biogeographically Important Taxa (*Endemic to Great Karoo Basin)
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Succulent Shrubs: Hereroa latipetala* (also found in Prince Albert Succulent Karoo), H.
odorata* (also found in Koedoesberge-Moordenaars Karoo), Pleiospilos compactus (southern
and western limits of distribution), Rhinephyllum luteum*, Stapelia engleriana*.
Geophytic Herb: Tritonia tugwelliae*.
Low Shrub: Felicia lasiocarpa*.
Succulent Herbs: Piaranthus comptus*, Tridentea parvipuncta subsp. parvipuncta*.
Graminoid: Oropetium capense (westernmost limit of distribution).
Endemic Taxa
Succulent Shrubs: Chasmatophyllum stanleyi, Hereroa incurva, Hoodia dregei, Ruschia
beaufortensis.
Low Shrubs: Jamesbrittenia tenuifolia.
Herb: Manulea karrooica.
Succulent Herb: Piaranthus comptus.
Conservation Status
According to Mucina & Rutherford (2006), this vegetation type is classified as Least
Threatened. The national target for conservation protection for both these vegetation types is
16%, with about 2% statutorily conserved in the Karoo National Park and some in private
reserves, such as Steenbokkie Private Nature Reserve.

Southern Karoo Riviere
The Southern Karoo Riviere vegetation type is found in the Western and Eastern Cape
Provinces. This vegetation type occur along narrow riverine flats supporting a complex of
Vachellia karroo or Tamarix usneoides thickets (up to 5 m tall), and fringed by tall Salsoladominated shrubland (up to 1.5 m high), especially on heavier (and salt-laden) soils on very
broad alluvia. (Mucina & Rutherford, 2006).
Important Plant Taxa
Important plant taxa are those species that have a high abundance, a frequent occurrence or
are prominent in the landscape within a particular vegetation type (Mucina & Rutherford,
2006). The following species are important in the Southern Karoo Riviere (d=dominant):
Riparian thickets
Small Trees: Vachellia (d), Searsia lancea (d).
Tall Shrubs: Diospyros lycioides (d), Tamarix usneoides (d), Cadaba aphylla, Euclea undulata,
Grewia robusta, Gymnosporia buxifolia, Melianthus comosus.
Low Shrub: Asparagus striatus.
Succulent Shrubs: Lycium cinereum (d), Amphiglossa callunoides, Lycium hirsutum, L.
oxycarpum.
Rocky slopes of river canals
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Graminoid: Stipagrostis namaquensis (d).
Alluvial shrublands & herblands
Low Shrubs: Ballota africana, Bassia salsoloides, Carissa haematocarpa, Pentzia incana.
Succulent Shrubs: Malephora uitenhagensis (d), Salsola aphylla (d), S. arborea (d),
Drosanthemum lique, Salsola geminiflora, S. gemmifera.
Graminoids: Cynodon incompletus (d), Cenchrus ciliaris, Cyperus marginatus.
Reed beds
Megagraminoid: Phragmites australis (d).
Endemic Taxon
Alluvial shrublands & herblands
Graminoid: Isolepis expallescens.
Conservation Status of the Vegetation Type
The Southern Karoo Riviere vegetation type is classified as Least Threatened. The national
target for conservation protection for this vegetation types is 24%, but only Only about 1.5%
statutorily conserved in the Karoo National Park as well as in the Aberdeen, Bosberg,
Commando Drift, Gamkapoort and Karoo Nature Reserves and in about 10 private reserves,
mainly set up for game farming.

Plant Species of Conservation Concern
Based on the Plants of Southern Africa (BODATSA-POSA, 2019) database, 522 plant species
have the potential to occur in the project area and its surroundings (Figure 8-12 and Table
8-2). Of these 522 plant species (Appendix B), 3 species is listed as being Species of
Conservation Concern (SCC) (Figure 8-12).

Figure 8-12: Map showing the grid drawn in order to compile an expected plant species list
(BODATSA-POSA, 2021)
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Table 8-2: Plant Species of Conservation Concern with the potential to occur in the project
area
Family

Taxon

Author

IUCN

Ecology

Aizoaceae

Drosanthemum calycinum

(Haw.) Schwantes

NT

Indigenous; Endemic

Bruniaceae

Audouinia esterhuyseniae

(Powrie) A.V.Hall

VU

Indigenous; Endemic

Rosaceae

Cliffortia arborea

Marloth

VU

Indigenous; Endemic

Drosanthemum calycinum is a South African endemic found in the Western Cape. Its range
stretches from Clanwilliam to Koeberg and Riversdale. This NT species occurs in lowland
shales in the fynbos (Klak & Raimondo, 2006).
Audouinia esterhuyseniae occurs in shale soil on south facing slopes below sandstone cliffs.
It’s a South African endemic that is threatened by pines plantations (Raimondo & Turner,
2007).
Cliffortia arborea is found in the Northern and Western Cape, where this endemic species can
be found on cliffs and ledges of dolerite, sandstone and shale. This species is threatened by
cutting for firewood as well as by too frequent fires (Whitehouse & Raimondo, 2019).

info@thebiodiversitycompany.com

38

Terrestrial Ecology Assessment
Beaufort West PV

Figure 8-13: The project area showing the vegetation type based on the Vegetation Map of South Africa, Lesotho & Swaziland (BGIS, 2018)
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Faunal Assessment
Avifauna
A separate report was compiled for the avifauna.

Mammals
The IUCN Red List Spatial Data (IUCN, 2017) lists 59 mammal species that could be expected
to occur within the project area. Species generally restricted to protected areas such as game
reserves were not expected to occur in the project area and were removed from the list
(Appendix C).
Of the 59 mammal species, ten (10) are listed as being of conservation concern on a regional
or global basis (Table 8-3). Two of the species are expected to have a low likelihood of
occurrence due to a lack of suitable habitat and the proximity to urban areas and pressures.
Table 8-3: List of mammal Species of Conservation Concern that may occur in the project
area as well as their global and regional conservation statuses.
Conservation Status
Regional (SANBI, 2016)

IUCN (2017)

Likelihood of
occurrence

Aonyx capensis

Cape Clawless Otter

NT

NT

Moderate

Bunolagus monticularis

Riverine Rabbit

CR

CR

High

Felis nigripes

Black-footed Cat

VU

VU

Medium

Graphiurus ocularis

Spectacular Dormouse

NT

LC

Moderate

Leptailurus serval

Serval

NT

LC

High

Panthera pardus

Leopard

VU

VU

Low

Parahyaena brunnea

Brown Hyaena

NT

NT

Moderate

Parotomys littledalei

Littledale's Whistling Rat

NT

LC

High

Pelea capreolus

Grey Rhebok

NT

NT

Low

Poecilogale albinucha

African Striped Weasel

NT

LC

High

Species

Common Name

Aonyx capensis (Cape Clawless Otter) is the most widely distributed otter species in Africa
(IUCN, 2017). This species is predominantly aquatic, and it is seldom found far from water.
Based on the presence of streams and rivers (non-perennial) in and in close proximity to the
project area the likelihood of occurrence of this species occurring in the project area is
considered to be moderate.
Bunolagus monticularis is CR both regionally and internationally. This species is endemic to
semi-arid central Karoo regions of South Africa, where they inhabit dense riparian growth
along seasonal rivers. Significant threats from ongoing habitat degradation and fragmentation
due to detrimental land-use practices and habitat transformation for amongst others energy
development has led to their decline. Based on the highly suitable habitat in the area,
combined with their known presence in the Karoo National park, a High likelihood of
occurrence were allocated to it.
Felis nigripes (Black-footed cat) is endemic to the arid regions of southern Africa. This species
is naturally rare, has cryptic colouring is small in size and is nocturnal. These factors have
contributed to a lack of information on this species. Given that the highest densities of this
species have been recorded in the more arid Karoo region of South Africa, the habitat in the
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project area can be considered to be optimal for the species and the likelihood of occurrence
is rated as high.
Graphiurus ocularis (Spectacular Dormouse) is categorised as NT on a regional scale. This
species is endemic to South Africa, where it occurs widely in Northern Cape, Eastern Cape,
and Western Cape provinces, with a single record from the North West province. The species
is associated with the sandstone formations of the Cape, which have many vertical and
horizontal cracks and crevices in which to shelter and nest. The likelihood of occurrence is
rated as moderate as some smaller sections of suitable habitat can be found.
Leptailurus serval (Serval) occurs widely through sub-Saharan Africa and is commonly
recorded from most major national parks and reserves (IUCN, 2017). The Serval’s status
outside reserves is not certain, but they are inconspicuous and may be common in suitable
habitat as they are tolerant of farming practices provided there is cover and food available. In
sub-Saharan Africa, they are found in habitat with well-watered savanna long-grass
environments and are particularly associated with reedbeds and other riparian vegetation
types. Suitable habitat, along with sufficient food sources can be found in the project area,
therefore the likelihood of occurrence is rated as high.
Parahyaena brunnea (Brown Hyaena) is endemic to southern Africa. This species occurs in
dry areas, generally with annual rainfall less than 100 mm, particularly along the coast, semidesert, open scrub and open woodland savanna. Given its known ability to persist outside of
formally protected areas the likelihood of occurrence of this species in the project area is
moderate to good. The presence of moderate to large herbivores on adjacent properties
increases the likelihood of occurrence of this species.
Parotomys littledalei (Littledale's Whistling Rat) is listed as NT on a regional scale. This diurnal
species occurs in shrubland and is dependent on ground cover. Littledale’s Whistling Rat is
herbivorous only, feeding on fresh plant material, including annuals, succulent perennials,
non-succulent perennials, and grasses. The presence of ground cover increases their
likelihood of occurrence in the project area.
Poecilogale albinucha (African Striped Weasel) is usually associated with savanna habitats,
although it probably has a wider habitat tolerance (IUCN, 2017). Due to its secretive nature, it
is often overlooked in many areas where it does occur. There is sufficient habitat for this
species in the project areas and the likelihood of occurrence of this species is therefore
considered to be high.

Herpetofauna (Reptiles & Amphibians)
Based on the IUCN Red List Spatial Data (IUCN, 2017) and the ReptileMap database provided
by the Animal Demography Unit (ADU, 2019) 61 reptile species have the potential to occur in
the project area (Appendix D). One of the expected species is a SCCs (IUCN, 2017).
Based on the IUCN Red List Spatial Data (IUCN, 2017) and the AmphibianMap database
provided by the Animal Demography Unit (ADU, 2020) 13 amphibian species have the
potential to occur in the project area (Appendix F). No amphibian SCCs are expected to occur
in the project area.
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Table 8-4: Reptile SCC expected in the project area
Species
Psammobates tentorius verroxii

Common Name
Tent Tortoise

Conservation Status
Regional (SANBI, 2016)

IUCN (2017)

NT

NT

Likelihood of occurrence
Confirmed

Psammobates tentorius veroxii (Tent Tortoise) is categorised as NT both locally and
internationally. This species can be found in low densities in the Karoo and semi-desert areas
of South Africa and Namibia. It is threatened because of the pet trade and destruction of its
habitat. This species was confirmed in the project area, which can be expected due to the
presence of mesembryanthemums plant, which is suitable food sources for this species.

9 Field Survey
Terrestrial Assessment
The field survey for flora and fauna (mammals, amphibians and reptiles) was conducted during
the last week (26th to 30th) of April 2021. During the survey the assessment of floral and faunal
communities was conducted throughout the extent the respective project areas (access
permitting). The project area was ground-truthed on foot, which included spot checks and
meanders in pre-selected areas to validate desktop data Figure 9-1. Photographs were
recorded during the site visits and some are provided under the results section in this report.
All site photographs are available on request.
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Figure 9-1: Field work data points and tracks
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Land use and Disturbance
The main impact to the vegetation and habitat types within and surrounding the main PV
project area is grazing. According to Jan Vlok, Richard Dean and Sue Milton many areas in
the Karoo still have a high vegetation cover, but that species composition has altered
significantly due to overgrazing (Skowno et al. 2009). It could be argued that these areas
contribute little to the biodiversity of the region, and that many more habitat types are under
threat (Skowno et al. 2009). The area was not secured in that local people were seen hunting
with dogs in the project area.
Disturbances noted along the power line route include poor farming practices, overgrazing
and associated erosion problems, farm roads, rubbish dumping, disturbances (spoiling and
earthworks) caused by road works, off-road vehicle activities (south of Beaufort West) and
alien infestation (mainly along rivers). The existing power lines also contribute to the impact
on Karoo vegetation, through continuous maintenance activities.
Van der Merwe et al. (2008) noted that inadequate farming practices, due to lack of
infrastructure such as fencing, pose a serious threat to the vegetation. Esler et al. (2006)
further added that “although damage can happen fast, recovery in the Karoo is very slow, as
it depends mainly upon unpredictable rainfall events”.
Presently about 12% of the Karoo district’s ecosystems are transformed or degraded, with
mining, agriculture and urbanization the main reasons of biodiversity loss (Skowno et al.
2009). Recently, the prospects of uranium mining and shale gas exploration have also come
under the spotlight.

Vegetation Assessment
A total of 77 tree, shrub and herbaceous plant species were recorded in the project area during
the field assessment (Table 9-2). Plant species specific to each vegetation type can be seen
in Figure 9-7 to Figure 9-10.
The list of plant species recorded to date is by no means comprehensive, as limited data
collection time and timing of the assessment proved to be limitations. This floristic analysis
conducted to date is however regarded as a sound representation of the local flora for the
project area under current conditions.
The vegetation can be broadly categorised into a) riverine bush dominated by thickets of
Sweet Thorn Vachellia karroo b) dry and arid flats covered by Aristida congesta grass and
Karoo shrubs. The project areas traverses the following main vegetation types, both of which
are classified as Least Threatened:
•

Southern Karoo Riviere occurs on alluvial soils and is characterised by the presence
of grasses and low, mostly thorny shrubs. On site, this azonal vegetation unit is
embedded into the surrounding Grassland biome and is called Alluvial plains; and

•

Gamka Karoo. This vegetation unit consists of sparsely vegetated, gently sloping
plains dominated by microphyllus shrubs and grasses of the genera Aristida and
Eragrostis.

Perennial and non-perennial streams and drainage lines with associated riparian vegetation
occur extensively across the project area and are also important ecological corridors. The
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plains, bottomlands of riverine flats associated with the Southern Karoo Riviere, are bisected
by an extensive network of predominantly dry drainage lines. These landscapes are also prone
to extensive lateral surface flow during periodic rainfall events, the lateral flow of water along
these drainage lines are of importance to maintain ecological connectivity.
Sensitive landscapes most notable where stream and rivers are present or where rocky
outcrops are located will be affected by the power line.
In the Southern Karoo Riviere, where the PV infrastructure will be located, the following
prominent species were recorded, namely Pentzia incana, Felicia muricata, Searsia lancea,
S. burchellii, S. pyroides, Drosanthemum hispidum, D. lique, Delosperma multiflorum, Ruschia
spinosa, Lycium pumilum, L. horridum and L. oxycarpum. All these species are widespread
and common. Delosperma multiflorum (recorded on the alluvial plains) and Searsia pyroides
are restricted to the drainage lines of project area. Alien species recorded include Prosopis
glandulosa, Salsola kali, Atriplex nummularia, Opuntia elata and Cylindropuntia fulgida var.
mamillata.
Gamka Karoo is the main vegetation type found partially in the PV project area and partially
along the power line corridor, with plant cover ranging between 15 and 35%. Tree and tall
shrub species recorded in Gamka Karoo include Vachellia karroo, Searsia buchellii, S. lancea,
S. longispina, Lycium hirsutum, L. oxycarpum, Grewia robusta, Diospyros lycioides and
Gymnosporia buxifolia.
Low shrub species and annuals recorded in Gamka Karoo include Berkheya spinosa, Pentzia
incana,, Rosenia humilis, Geigeria filifolia, Asparagus striatus, A. retrofractus, Hermannia
cuneifolia, Galenia glandulifera, Drosanthemum lique, Rhigozum obovatum, Barleria
stimulans, Blepharis mitrata, Aptosimum indivisum, Monsonia camdeboense, Gomphocarpus
filiformis, Hoodia gordonii, Aloe claviflora, Cotyledon orbiculata, Crassula muscosa, Euphorbia
mauritanica and Lacomucinaea lineata.
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Figure 9-2: PV project area vegetation delineations
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Figure 9-3: Power line delineated vegetation types 1
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Figure 9-4: Power line delineated vegetation types 2
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Figure 9-5: Power line delineated vegetation types 3
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Figure 9-6: Power line delineated vegetation types 4
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Protected plant species
Field work revealed no Red Data protected plant species within the PV plant area or within
the power line corridor. The three expected species as listed above were not encountered. A
total of 10 endemic species were recorded (Table 9-1). All the flora species recorded are listed
in Table 9-2.
Table 9-1: Protected plant species
Species

Common Name

Threat Status (SANBI, 2017)

Asparagus burchellii

Wild Asparagus

LC

Asparagus striatus

-

LC

Barleria stimulans

-

LC

Pigs Ear

LC

Crassula montana

-

LC

Drosanthemum lique

-

LC

Euphorbia stellispina

-

LC

Garuleum bipinnatum

-

LC

Grewia robusta

-

LC

Lycium oxycarpum

-

LC

Monsonia camdeboense

-

LC

Pleiospilos compactus

Kwaggavy

LC

Ruschia intricata

Doringvygie

LC

Salsola calluna

Swartganna

LC

Salsola tuberculata

-

LC

Tylecodon wallichii

-

LC

Cotyledon orbiculata
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Table 9-2: Trees, shrubs and weeds recorded in the project area
Species

Common Name

Growth Form

Threat Status (SANBI, 2017)

SA Endemic

LC

Not Endemic

Aloe claviflora
Aptosimum procumbens
Argemone mexicana

Karoo Violet

Alien Category

LC

Yellow-flowered Mexican poppy

Nemba Cat 1 B

Aridaria noctiflora subsp. Straminea

LC

Aristida adscensionis

Grass

Aristida congesta

Grass

Aristida diffusa

Grass

Aristida scabrivalvis

Purple Three Awn

Grass

Asparagus burchellii

Wild Asparagus

Shrub

Not Endemic

Pioneer Increaser 2
Endemic

Asparagus retrofractus

Not Endemic

Asparagus striatus

Endemic

Astroloba robusta
Atriplex nummularia

Salt bush

Nemba Cat 2

Ballota africana

LC

Not Endemic

Barleria stimulans

LC

Endemic

Blepharis mitrata

Klapperbosisie

Cadaba aphylla
Carissa haematocarpa

Not Endemic

Cenchrus ciliaris
Chloris virgata

Grass
Fathe top Chloris

Grass

Pioneer Increaser 2

Pigs Ear

Succulent

LC

Endemic

Crassula deltoidea

LC

Not Endemic

Crassula montana

LC

Endemic

Crassula muscosa

LC

Not Endemic

Cotyledon orbiculata

Cylindropuntia fulgida

Nemba Cat 1 B
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Datura stramonium
Digitaria eriantha
Diospyros lycioides

Thorn Apple
Common finger Grass

Nemba Cat 1 B
Grass

Increaser 3 Climax

Star apple

Drosanthemum hispidum
Drosanthemum lique
Enneopogon desvauxii
Eragrostis bicolor

Endemic
Eight day Grass

Grass

Pioneer Sub climax Increaser 2

Speckled Vlei Grass

Grass

Sub Climax Increaser 2

Eragrostis lehmanniana
Eragrostis obtusa
Euphorbia mauritanica

Grass
Dew Grass

Grass

Pioneer Sub-climax Increaser 2

Geelmelkbos

Euphorbia stellispina

LC

Endemic

Europs subcarnosus subs vulgaris
Fingerhuthia africana

Thimble Grass

Grass

Increaser 2 3 Climax

Garuleum bipinnatum

LC

Gasteria disticha var. robusta

Endemic

Succulent

Geigeria filifolia
Gomphocarpus filiformis
Gonialoe variegata

Weed
Kanniedood Aloe

Grewia robusta

Tree

LC

Not Endemic

LC

Endemic

LC

Not Endemic

Gymnosporia buxifolia
Hermannia cuneifolia
Hermania spinosa
Hoodia gordonii

Steekbossie

Not Endemic

Ghaap

DDD

Not Endemic

Kleinia longiflora

LC

Not Endemic

Lycium hirsutum

LC

Not Endemic

Lycium horridum

LC

Not Endemic

Lycium oxycarpum

LC

Endemic

Monsonia camdeboense

LC

Endemic
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Opuntia elata

Orange Tuna

Weed

Opuntia ficus-indica
Pegolettia retrofracta
Pentzia incana

Nemba Cat 1 B
Perdebos
African Sheepbush

Not Endemic
Shrub

LC

Not Endemic

LC

Endemic

Phragmites australis
Pleiospilos compactus

Kwaggavy

Prosopis glandulosa

Mesquite

Rhigozum obovatum

Yellow Pomegranite

Not Endemic

Doringvygie

Endemic

Swartganna

Endemic

Nemba Cat 1 B

Rosenia humilis
Ruschia intricata
Ruschia spinosa
Salsola calluna
Salsola kali

Nemba Cat 1 B

Salsola tuberculata

Endemic

Sarcocaulon patersonii
Schimdtia kalahariensis

Kalahari sour Grass

Grass

Pioneer Increaser 2

Schimdtia pappharoides

Sand Quick

Grass

Sub Climax Climax Increaser 2

Searsia burchellii

Karoo Kuni-bush

Searsia lancea
Stipagrostis ciliata
Stipagrostis obtusa

Grass
Small Bushman Grass

Grass

Increaser 3 Climax

Tylecodon wallichii
Vachellia karroo

LC

Endemic

LC

Not Endemic

Tree

Zygophyllum microcarpum
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Figure 9-7: Some of the flora species recorded in the Drainage lines Vegetation Type: A) Lycium horridum, B) Searsia lancea, C) Searsia
burchellii, D) Hibiscus microcarpus, E) Vachellia karroo.
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Figure 9-8: Some of the flora species recorded in the Rocky Outcrops/Ridges Vegetation Type: A) Euphorbia stellispina, B) Crassula muscosa
C) Crassula deltoidea, D) Crassula montana.
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Figure 9-9: Some of the flora species recorded in the Karoo Riviere Grassland. A) Hermannia spinosa, B) Ballota africana C) Pegolettia
retrofracta, D) Asparagus burchellii.
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Figure 9-10: Some of the flora species recorded in the Gamka Shrublands Vegetation Type. A) Rhuscia intricata, B) Gonialoe variegata C)
Gallenia africa, D) Salsola calluna
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Alien and Invasive Plants
Declared weeds and invader plant species have the tendency to dominate or replace the
canopy or herbaceous layer of natural ecosystems, thereby transforming the structure,
composition, and function of these systems. Therefore, it is important that these plants are
controlled and eradicated by means of an eradication and monitoring programme. Some
invader plants may also degrade ecosystems through superior competitive capabilities to
exclude native plant species.
The National Environmental Management: Biodiversity Act (NEMBA) is the most recent
legislation pertaining to alien invasive plant species. In August 2014, the list of Alien Invasive
Species was published in terms of the National Environmental Management: Biodiversity Act
(Act 10 of 2004) (Government Gazette No 78 of 2014). The Alien and Invasive Species
Regulations were published in the Government Gazette No. 37886, 1 August 2014, and was
amended in September 2020 in the Government Gazette No. 43726. The legislation calls for
the removal and / or control of alien invasive plant species (Category 1 species). In addition,
unless authorised thereto in terms of the National Water Act, 1998 (Act No. 36 of 1998), no
land user shall allow Category 2 plants to occur within 30 meters of the 1:50 year flood line of
a river, stream, spring, natural channel in which water flows regularly or intermittently, lake,
dam or wetland. Category 3 plants are also prohibited from occurring within proximity to a
watercourse.
Below is a brief explanation of the three categories in terms of the National Environmental
Management: Biodiversity Act (Act 10 of 2004) (NEMBA):
•

Category 1a: Invasive species requiring compulsory control. Remove and destroy. Any
specimens of Category 1a listed species need, by law, to be eradicated from the
environment. No permits will be issued.

•

Category 1b: Invasive species requiring compulsory control as part of an invasive
species control program. Remove and destroy. These plants are deemed to have such
a high invasive potential that infestations can qualify to be placed under a government
sponsored invasive species management program. No permits will be issued.

•

Category 2: Invasive species regulated by area. A demarcation permit is required to
import, possess, grow, breed, move, sell, buy or accept as a gift any plants listed as
Category 2 plants. No permits will be issued for Category 2 plants to exist in riparian
zones.

•

Category 3: Invasive species regulated by activity. An individual plant permit is required
to undertake any of the following restricted activities (import, possess, grow, breed,
move, sell, buy or accept as a gift) involving a Category 3 species. No permits will be
issued for Category 3 plants to exist in riparian zones.

Note that according to the regulations, a person who has under his or her control a category
1b listed invasive species must immediately:
•

Notify the competent authority in writing

•

Take steps to manage the listed invasive species in compliance with:
o

Section 75 of the Act;
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o

The relevant invasive species management programme developed in terms of
regulation 4; and

o

Any directive issued in terms of section 73(3) of the Act.

Nine (9) alien and/or invasive plants were recorded during the field survey within the project
area. It is recommended that an Alien Plant Species Management Plan be implemented within
the project areas and as part of the EMPr in order to prevent the prospecting activities and
movement exacerbating the infestation.

Faunal Assessment
The faunal assessment was completed based on the desktop review and infield biodiversity
surveys which were conducted across the project area.

Mammals
Three (3) mammal species were recorded in the project area during the survey; based on
either direct observation or the presence of visual tracks & signs (Table 9-3 and Error!
Reference source not found.).
Table 9-3: Mammal species recorded in the project area
Species

Common Name

Conservation Status
Regional (SANBI, 2016)

IUCN (2017)

Hystrix africaeaustralis

Cape porcupine

LC

LC

Lepus capensis

Cape Hare

LC

LC

Herpetofauna
The three reptile species recorded in the project area during the surveys ( Table 9-4). No
amphibian species were recorded.
Table 9-4: A list of herpetofauna recorded in the project area
Conservation Status
Species

Common Name

Regional (SANBI, 2016)

IUCN
(2017)

Reptiles
Panaspis wahlbergi

Cape Girdled Lizard

LC

LC

Pedioplanis lineoocellata

Spotted Sand izard

LC

LC

Psammobates tentorius

Tent Tortoise

NT

NT
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Figure 9-11: The reptile species recorded in the project area

Invertebrates
The Invertebrate species recorded in the project area during the surveys are listed below in
Table 9-5 depicted below in Figure 9-12.
Table 9-5: Invertebrate species recorded
Conservation Status
Species, Family

Common Name

Regional (SANBI, 2016)

IUCN
(2017)

Reptiles
Messor capensis

Harvester Ant

LC

LC

Gorgyrella spp.and Stasimopus spp.

Trapdoor Spider

LC

LC

Araneidae

Orb Web Spider

LC

LC
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Figure 9-12: Top: Trapdoor spider nest and door. Below left, Harvester Ant (Messor
capensis), right, Orb Web Spider
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Figure 9-13: Gorgyrella spp. and Stasimopus spp.

10 Habitat Assessment and Site Ecological Importance
Habitat Assessment
The habitat assessment identified five different habitats on site including the power line (Figure
10-1 to Figure 10-4.
Drainage lines, are characterised as low lying (valley bottom) channels where seasonal rain
event water is channelled to the south west of the PV project area, and downstream of the
power line areas. Certain areas were found to contain standing water, but no flowing water
was found. Characteristically these areas are well vegetated with woody species as well as
grasses, where standing water was encountered reed species were prevalent. Sand and clay
accumulates in these areas creating a micro climate of nutrient rich areas which accommodate
a variety of plant species. Even though somewhat disturbed, the ecological integrity,
importance and functioning of these areas play a crucial role as a water resource system and
an important habitat for various fauna and flora, including possibly present SCC. The
preservation of this system is the most important aspect to consider for the proposed
development, even more so due to the high sensitivity of the area according to the various
ecological datasets. This habitat needs to be protected and improved due to the role of this
habitat as a water resource.
Rocky Ridges, are high lying areas characterised by a rocky landscape with very little sand or
clay present in the substrate. These habitats are unsuitable for agriculture or grazing and
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therefore displays a landscape free of these impacts. Plant species encountered here were
mostly succulents and grasses with spiny shrubs also recorded. No trees were encountered
due to this limited substrate. Only the power line is expected to cross these areas. These
habitat types are regarded as sensitive due to the number of endemic plant species
encountered here and preservation of it is essential.
Southern Karoo Riviere Grassland, is a delta where the surface wash of the rain events flows
in a south western direction, following the main river channel through the rocky/stony substrate
and deposits any clay material on the alluvial plains. Rocky areas are characteristically darker
areas where grasses and small/low shrubs dominate the species composition. As part of these
surface wash areas the Alluvial Plains are encountered within the Southern Karoo Riviere
Grasslands, and are areas almost devoid of vegetation and due to a clay crust that has formed.
These areas, once again being slightly disturbed from a grazing and trampling perspective is
still regarded as playing a crucial role in lateral water flow. The preservation of this system will
go hand in hand with the drainage lines preservation.
Gamka Shrubland are areas where short spiny shrubs dominated a mostly rocky substrate,
grass species were present but if grazing took place these were absent in many cases. These
areas where found to be important from a connectivity perspective and therefore pays an
important role in the ecosystem.
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Figure 10-1: Drainage Lines
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Figure 10-2: Rocky Outcrops
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Figure 10-3: Alluvial Plains
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Figure 10-4: Gamka Shrublands
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Figure 10-5: Southern Karoo Riviere Grasslands
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Site Ecological Importance (SEI)
The biodiversity theme sensitivity as indicated in the screening report was derived to be Very
High and Low for both the PV site and power line (Figure 10-6 and Figure 10-7).

Figure 10-6: Terrestrial Biodiversity Theme Sensitivity, TBC Screening Report
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Figure 10-7: Terrestrial Theme Sensitivity for the power line, TBC Screening Report
Five (5) different habitat types were delineated within the assessment areas (Table 10-1).
Various combinations of these habitats were found in the project areas. The SEI for the various
vegetation types as they relate to the project areas are depicted in Figure 10-8 to Figure 10-12.
Table 10-1: Summary of habitat types delineated within the field assessment area of the
project area
Conservation
Importance

Functional
Integrity

Biodiversity
Importance

Receptor
Resilience

Site Ecological
Importance

Drainage Lines

Very High

Very High

Very High

Low

Very High

Rocky Outcrops

High

High

High

Low

Very High

Southern Karoo
Riviere Grassland

Medium

Medium

Medium

Low

Medium

Alluvial Plains

Medium

Medium

Medium

Low

Medium

Gamka Shrubland

Medium

Medium

Medium

Low

Medium

Habitat

info@thebiodiversitycompany.com

71

Terrestrial Ecology Assessment
Beaufort West PV

Figure 10-8: PV area SEI
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Figure 10-9: Power line SEI 1
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Figure 10-10: Power line SEI 2
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Figure 10-11: Power line SEI 3
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Figure 10-12: Power line SEI 4
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11 Impact Assessment
Potential impacts were evaluated against the data captured during the fieldwork to identify
relevance to the project area, specifically the proposed development footprint areas. The
relevant impacts were then subjected to a prescribed impact assessment methodology. The
details of this methodology can be provided on request.

Alternatives Considered
No alternatives were considered.

Terrestrial Impact Assessment
Current impacts
The current impacts observed during surveys are listed below.
•

Power lines;

•

Grazing and trampling of natural vegetation by livestock in certain areas;

•

Farm roads and main roads (and associated traffic and wildlife road mortalities);

•

Erosion;

•

Hunting;

•

Dumping of litter and building rubble; and

•

Alien and/or Invasive Plants (AIP).

Loss of irreplaceable resources
The PV area overlaps with a CBA1, CBA2 and ESA1 area while the power line corridor falls
in a CBA1, ESA1 and ESA2 area. CBA1 area must maintain a natural or near natural state
and only low impact biodiversity sensitive land uses are appropriate. CBA2 are essentially the
same from a decision making perspective, and must be rehabilitated. ESA1 areas must be
maintained in a functional near natural state, with some loss of habitat is acceptable provided
that the underlying biodiversity objectives and ecological functioning are not compromised.
Karoo soils are susceptible to erosion and take decades to recover if allowed to rehabilitate.
In undisturbed natural veld there are two natural features that protect the soil and enrich them,
namely the biogenic crust and plant litter mulch (Jacobs & Jangle 2008). These protect the
soil against erosion and provide the ideal conditions for seeds to germinate. Disturbance and
reduction of vegetation cover lead to destruction of the biogenic crust and subsequent erosion
(Jacobs & Jangle 2008). Plant litter also slows the water flow and allows for infiltration.
Therefore, by minimising the footprint areas and access roads for the PV site and power line,
disturbance of soil will be minimised. Unless the created access roads can be closed off
permanently and rehabilitated, road maintenance and erosion control will be important in the
long term, especially in steep and riverine areas. Where tracks are needed on steep slopes,
permanent concrete strips or berms are recommended to curb erosion.
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Anticipated Impacts
Table 11-1 presents the aspects anticipated for the proposed infrastructure including road, PV
infrastructure, power lines, and fencing are considered in order to predict and quantify these
impacts and assess & evaluate the magnitude on the identified terrestrial biodiversity.
Table 11-1: Anticipated impacts for the proposed development on terrestrial biodiversity
Main Impact

Project activities that can cause loss/impacts to
habitat (especially with regard to the proposed
infrastructure areas):
Physical removal of vegetation, possibly protected
species.
Access roads and servitudes

1. Destruction, fragmentation and
degradation of habitats and
ecosystems

Soil dust precipitation
Dumping of waste products
Random events such as fire (cooking fires or
cigarettes)

Secondary impacts anticipated

Displacement/loss of flora & fauna
(including possible SCC)
Increased potential for soil erosion
Habitat fragmentation
Erosion
Increased potential for
establishment of alien & invasive
vegetation

Water leakages
Main Impact

Project activities that can cause the spread and/or
establishment of alien and/or invasive species
Vegetation removal
Vehicles potentially spreading seed

2. Spread and/or establishment of
alien and/or invasive species

Main Impact

Unsanitary conditions surrounding infrastructure
promoting the establishment of alien and/or invasive
rodents
Creation of infrastructure suitable for breeding activities
of alien and/or invasive birds
Project activities that can cause direct mortality of
fauna

Secondary impacts anticipated
Habitat loss for native flora &
fauna (including SCC)
Spreading of potentially
dangerous diseases due to
invasive and pest species
Alteration of fauna assemblages
due to habitat modification
Secondary impacts anticipated

Clearing of vegetation
Roadkill due to vehicle collision
3. Direct mortality of fauna

Pollution of water resources due to dust effects,
chemical spills, etc.

Loss of habitat
Loss of ecosystem services
Increase in rodent populations
and associated disease risk

Intentional killing of fauna for food (hunting)
Bird collisions with power lines and infrastructure
Main Impact

Project activities that can cause reduced
dispersal/migration of fauna
Loss of landscape used as corridor

4. Reduced dispersal/migration of
fauna

Compacted roads

Secondary impacts anticipated
Reduced dispersal/migration of
fauna
Loss of ecosystem services
Reduced plant seed dispersal

Removal of vegetation
Main Impact

Project activities that can cause pollution in
watercourses and the surrounding environment
Chemical (organic/inorganic) spills

5. Environmental pollution due to
water runoff, spills from vehicles
and erosion

Main Impact

Erosion
Project activities that can cause
disruption/alteration of ecological life cycles due to
sensory disturbance.

Secondary impacts anticipated
Pollution in watercourses and the
surrounding environment
Faunal mortality (direct and
indirectly)
Groundwater pollution
Loss of ecosystem services
Secondary impacts anticipated
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6.Disruption/alteration of
ecological life cycles (breeding,
migration, feeding) due to noise,
dust and light pollution.

Operation of machinery (Large earth moving
machinery, vehicles)
Project activities that can cause disruption/alteration of
ecological life cycles due to dust
Vehicles

Main Impact
7. Staff and others interacting
directly with fauna (potentially
dangerous) or poaching of animals

Project activities that can cause staff to interact
directly with potentially dangerous fauna
All unregulated/supervised activities outdoors

Disruption/alteration of ecological
life cycles due to noise
Loss of ecosystem services
Secondary impacts associated
with disruption/alteration of
ecological life cycles due to dust
Loss of ecosystem services
Secondary impacts anticipated
Loss of possibly present SCCs

Impacts
Photovoltaic panels (PV) are a form of renewable energy that has a lower effect on wildlife as
it does not have mechanically moving parts, is quiet and does not result in ground water
pollution. The installation of PV sites requires the removal of all vegetation in order to reduce
the risk of fire.

Construction Phase
During this phase the infrastructure will be constructed, this includes roads, solar PV panels
and related infrastructure as well as fences. The main anticipated impact include the clearing
of vegetation, will ultimately lead to habitat destruction and the proliferation of alien plant
species along the roads and cleared areas as well as the severing of movement corridors for
fauna, loss of fauna and flora SCCs (if present) and the fragmentation of habitat. Soil
disturbance is expected to be minimal and concentrated in small areas. The following potential
impacts were considered (Table 11-2 and Error! Reference source not found.):
•

Destruction, fragmentation and degradation of habitats and ecosystems;

•

Spread and/or establishment of alien and/or invasive species;

•

Displacement of faunal community (Including several SCC) due to habitat loss, direct
mortalities and disturbance (road collisions, noise, light, dust, vibration);

•

Mortalities and displacements of fauna and flora SCCs; and

•

Chemical pollution associated with dust suppressants.

Operational Phase
The operational phase of the impact of daily activities is anticipated to further spread the alien
invasive plants, as well as the deterioration of the habitats due to the increase of dust and
edge effect impacts. Dust reduces the ability of plants to photosynthesize and thus leads to
degradation/retrogression of the veld. The use of non-environmentally friendly chemical for
the cleaning of the PV panels can lead to the pollution of water sources and ultimately death
of fauna and flora.
The following potential impacts were considered:
•

Continued fragmentation and degradation of habitats, ecosystems and CBA 1 and 2
areas;

•

Erosion;
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•

Spread of alien and/or invasive species;

•

Displacement and direct mortalities of faunal community (including SCC) due to
disturbance (road collisions, collisions with solar panels and substation, noise, light,
dust, vibration);

•

Reduced dispersal/migration of fauna;

•

Chemical pollution associated with measures to keep PV clean; and

•

Fencing of PV site.

Decommissioning Phase
This phase is when the scaling down of activities ahead of temporary or permanent closure is
initiated. During this phase, the operational phase impacts will persist until of the activity
reduces and the rehabilitation measures are implemented. The following potential impacts
were considered:
•

Continued fragmentation and degradation of habitats and ecosystems;

•

Erosion; and

•

Spread of alien and/or invasive species.

Assessment of Significance
The assessment of impact significance considers pre-mitigation as well as implemented of
post-mitigation scenarios. The mitigation actions required to lower the risk of the impact are
provided in Section 12 of this report.

Construction Phase
Table 11-2 summarises the significance of potential impacts associated with the project
infrastructure on fauna and flora before and after implementation of mitigation measures.
The loss of habitat and the degradation of habitat were rated as ‘High’ prior to mitigations.
Through the implementation of mitigations such as the restriction and demarcation of the
project footprint this can be lowered to ‘Moderate’, it can however not be mitigated completely
as habitat will still be lost as well as plant species. Very high sensitivity areas are regarded as
complete No Go areas, whereas High sensitivity areas are subject to extensive mitigation
measures to allow the impact to be reduced to moderate.
The risk of the spread of alien invasive species was rated ‘High’ prior to the implementation of
an alien management plan. Should the alien spread be successfully mitigated the risk can be
reduced to ‘Low’.

Operational Phase
Table 11-3 summarises the significance of the operational phase impacts on biodiversity
before and after implementation of mitigation measures. The impact significance of
displacement and direct mortalities of fauna were rated as ‘Moderate’ prior to mitigation.
Implementation of mitigation measures reduced the significance of the impact to a ‘Low’ level.
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The construction of fences can lead to the animals getting trapped or cut off from resources
such as water sources. This can be mitigated by the construction of fences with small
pathways in to allow for faunal movement. The significance of this impact was rated as
‘Moderate’ prior to mitigations and ‘Low’ post mitigations.

Decommissioning Phase
The fauna and flora would have become accustomed to the changed habitat and the
disturbance of this habitat would now result in a further fragmentation. The significance of this
impact prior to mitigations were rated as ‘Moderately’ and was reduced to ‘Low’ post
mitigations (Table 11-4). Alien invasive species will flourish in the now newly disturbed areas
and this will need to be monitored quarterly for two years post decommissioning.
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Table 11-2: Assessment of significance of potential impacts on the terrestrial fauna and flora associated with the construction phase of the
project
Prior to mitigation
Impact

Destruction,
fragmentation
and
degradation of
habitats, and
ecosystems

Spread and/or
establishment
of alien and/or
invasive
species

Displacement
of faunal
community

Post mitigation

Duration of
Impact

Spatial
Scope

Severity of
Impact

Sensitivity of
Receiving
Environment

Probability
of Impact

5

3

5

4

5

Permanent

Local area/
within 1 km
of the site
boundary /
< 5000ha
impacted /
Linear
features
affected <
1000m

Disastrous /
ecosystem
structure
and function
seriously to
critically
altered

Ecology
highly
sensitive
/important

Definite

5

3

5

4

5

Permanent

Local area/
within 1 km
of the site
boundary /
< 5000ha
impacted /
Linear
features
affected <
1000m

Disastrous /
ecosystem
structure
and function
seriously to
critically
altered

Ecology
highly
sensitive
/important

Definite

3

3

3

4

5

Significance

High

High

Duration
of Impact

Spatial
Scope

Severity of
Impact

Sensitivity of
Receiving
Environment

Probability
of Impact

4

2

3

4

4

Life of
operation
or less
than 20
years:
Long
Term

Development
specific/
within the
site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Significant /
ecosystem
structure
and
function
moderately
altered

Ecology highly
sensitive /important

Highly
likely

3

2

2

2

3

One year
to five
years:
Medium
Term

Development
specific/
within the
site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology with limited
sensitivity/importance

Likely

2

2

2

4

3

Definite

Likely

Significance

Moderate

Low

Low
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(Including
possible SCC)
due to habitat
loss, direct
mortalities
and
disturbance
(road
collisions,
noise, light,
dust,
vibration);

Mortalities
and
displacements
of fauna and
flora SCCs.

Chemical
pollution
associated
with dust
suppressants

One year to
five years:
Medium
Term

Local area/
within 1 km
of the site
boundary /
< 5000ha
impacted /
Linear
features
affected <
1000m

Significant /
ecosystem
structure
and function
moderately
altered

Ecology
highly
sensitive
/important

3

3

3

4

One year to
five years:
Medium
Term

Local area/
within 1 km
of the site
boundary /
< 5000ha
impacted /
Linear
features
affected <
1000m

Significant /
ecosystem
structure
and function
moderately
altered

Ecology
highly
sensitive
/important

Highly
likely

3

4

4

4

3

One year to
five years:
Medium
Term

Regional
within 5 km
of the site
boundary /
< 2000ha
impacted /
Linear
features
affected <
3000m

Great /
harmful/
ecosystem
structure
and function
largely
altered

Ecology
highly
sensitive
/important

Moderately
High

4

Likely

Moderate

Moderate

One
month to
one year:
Short
Term

Development
specific/
within the
site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology highly
sensitive /important

2

2

2

4

3

One
month to
one year:
Short
Term

Development
specific/
within the
site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology highly
sensitive /important

Likely

2

2

2

2

1

One
month to
one year:
Short
Term

Development
specific/
within the
site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology with limited
sensitivity/importance

Highly
unlikely

Low

Absent
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Table 11-3: Assessment of significance of potential impacts on terrestrial fauna and flora associated with the operational phase of the project
Prior to mitigation
Impact

Continued
fragmentation
and degradation
of habitats and
ecosystems

Spread and/or
establishment
of alien and/or
invasive species

Post mitigation

Duration of
Impact

Spatial
Scope

Severity of
Impact

Sensitivity of
Receiving
Environment

Probability
of Impact

5

3

4

4

4

Permanent

Local
area/
within 1
km of the
site
boundary /
< 5000ha
impacted /
Linear
features
affected <
1000m

Great /
harmful/
ecosystem
structure
and
function
largely
altered

Ecology
highly
sensitive
/important

Highly
likely

4

3

3

4

4

Life of
operation
or less than
20 years:
Long Term

Local
area/
within 1
km of the
site
boundary /
< 5000ha
impacted /
Linear
features
affected <
1000m

Significant /
ecosystem
structure
and
function
moderately
altered

Ecology
highly
sensitive
/important

Highly
likely

4

3

3

4

3

Significance

Moderately
High

Moderately
High

Duration
of Impact

Spatial Scope

Severity of
Impact

Sensitivity of
Receiving
Environment

Probability
of Impact

4

3

3

4

3

Life of
operation
or less
than 20
years:
Long
Term

Local area/
within 1 km of
the site
boundary / <
5000ha
impacted /
Linear
features
affected <
1000m

Significant /
ecosystem
structure
and
function
moderately
altered

Ecology highly
sensitive /important

Likely

2

2

2

4

3

One
month to
one year:
Short
Term

Development
specific/ within
the site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology highly
sensitive /important

Likely

3

2

2

4

2

Significance

Moderate

Low
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Displacement
and direct
mortalities of
faunal
community
(including SCC)
due to
disturbance
(road collisions,
collisions with
substation,
noise, light,
dust, vibration)

Reduced
dispersal of
fauna

Chemical
pollution
associated with
measures to
keep PV clean

Life of
operation
or less than
20 years:
Long Term

Local
area/
within 1
km of the
site
boundary /
< 5000ha
impacted /
Linear
features
affected <
1000m

Significant /
ecosystem
structure
and
function
moderately
altered

Ecology
highly
sensitive
/important

Likely

4

3

3

4

3

Life of
operation
or less than
20 years:
Long Term

Local
area/
within 1
km of the
site
boundary /
< 5000ha
impacted /
Linear
features
affected <
1000m

Significant /
ecosystem
structure
and
function
moderately
altered

Ecology
highly
sensitive
/important

Likely

4

3

3

4

Life of
operation
or less than
20 years:
Long Term

Local
area/
within 1
km of the
site
boundary /
< 5000ha
impacted /
Linear
features

Significant /
ecosystem
structure
and
function
moderately
altered

Ecology
highly
sensitive
/important

One year
to five
years:
Medium
Term

Development
specific/ within
the site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology highly
sensitive /important

Possible

2

2

2

2

3

One
month to
one year:
Short
Term

Development
specific/ within
the site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology with limited
sensitivity/importance

Likely

3

2

2

2

2

3

Likely

One
month to
one year:
Short
Term

Development
specific/ within
the site
boundary / <
100 ha
impacted /
Linear
features

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology with limited
sensitivity/importance

Likely

Moderate

Moderate

Moderate

Low

Low

Low
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affected <
1000m

Fencing of PV
site

4

3

Life of
operation
or less than
20 years:
Long Term

Local
area/
within 1
km of the
site
boundary /
< 5000ha
impacted /
Linear
features
affected <
1000m

affected <
100m
3

Significant /
ecosystem
structure
and
function
moderately
altered

4

Ecology
highly
sensitive
/important

3

Likely

Moderate

2

2

2

2

3

One
month to
one year:
Short
Term

Development
specific/ within
the site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology with limited
sensitivity/importance

Likely

Low
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Table 11-4: Assessment of significance of potential impacts on terrestrial fauna and flora associated with the decommissioning phase of the
project
Prior to mitigation
Impact

Continued
fragmentation
and
degradation of
habitats and
ecosystems

Duration of
Impact

Spatial
Scope

Severity of
Impact

Sensitivity of
Receiving
Environment

Probability
of Impact

3

3
Local
area/
within 1
km of the
site
boundary
/<
5000ha
impacted
/ Linear
features
affected <
1000m
3
Local
area/
within 1
km of the
site
boundary
/<
5000ha
impacted
/ Linear
features
affected <
1000m

3

4

3

One year to
five years:
Medium
Term

4

Spread and/or
establishment
of alien and/or
invasive
species

Post mitigation

Life of
operation or
less than
20 years:
Long Term

Significant /
ecosystem
structure
and
function
moderately
altered

Ecology
highly
sensitive
/important

Likely

3

4

3

Significant /
ecosystem
structure
and
function
moderately
altered

Ecology
highly
sensitive
/important

Likely

Significance

Moderate

Moderate

Duration
of Impact

Spatial
Scope

Severity of
Impact

Sensitivity of
Receiving
Environment

Probability
of Impact

2

3

3

3

3

One
month to
one year:
Short
Term

Local area/
within 1 km
of the site
boundary / <
5000ha
impacted /
Linear
features
affected <
1000m

Significant
/
ecosystem
structure
and
function
moderately
altered

Ecology moderately
sensitive/ /important

Likely

2

2

2

2

3

One
month to
one year:
Short
Term

Development
specific/
within the
site
boundary / <
100 ha
impacted /
Linear
features
affected <
100m

Small /
ecosystem
structure
and
function
largely
unchanged

Ecology with limited
sensitivity/importance

Likely

Significance

Low

Low
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Unplanned Events
The planned activities will have anticipated impacts as discussed; however, unplanned events
may occur on any project and may have potential impacts which will need management.
Table 11-5 is a summary of the findings of an unplanned event assessment from a terrestrial
ecology perspective. Note, not all potential unplanned events may be captured herein, and
this must therefore be managed throughout all phases according to recorded events.
Table 11-5: Summary of unplanned events for terrestrial biodiversity
Unplanned Event

Potential Impact

Mitigation

Hydrocarbon spills into the
surrounding environment

Contamination of habitat as well as water
resources associated with the spillage.

A spill response kit must be available at all times. The
incident must be reported on and if necessary, a
biodiversity specialist must investigate the extent of the
impact and provide rehabilitation recommendations.

Fire

Uncontrolled/unmanaged fire that spreads
to the surrounding natural grassland and
ridges

Appropriate/Adequate fire management plan need to be
implemented.

Wind erosion

Reduce habitat and remove topsoil layer

Rehabilitation and erosion monitoring plan

Cumulative Impact
The impacts of projects are often assessed by comparing the post-project situation to a preexisting baseline. Where projects can be considered in isolation this provides a good method
of assessing a project’s impact. However, in areas where baselines have already been
affected, or where future development will continue to add to the impacts in an area or region,
it is appropriate to consider the cumulative effects of development. This is similar to the
concept of shifting baselines, which describes how the environmental baseline at a point in
time may represent a significant change from the original state of the system. This section
describes the potential impacts of the project that are cumulative for terrestrial fauna and flora.
Localised cumulative impacts include the cumulative effects from operations that are close
enough to potentially cause additive effects on the environment or sensitive receivers (such
as nearby power lines within the area). These include dust deposition, noise and vibration,
disruption of wildlife corridors or habitat, groundwater drawdown, groundwater and surface
water quality, and transport.
The PV panels and associated infrastructure are expected to have a moderate cumulative
impact as they form part of a power line network (separate application). Cumulatively these
developments will be responsible for the destruction of a large portion of vegetation in various
states.

12 Specialist Management Plan
The aim of this section is present mitigation actions which may be incorporated into the
Environmental Management Programme (EMPr) which will allow for the successful
implementation and auditing of mitigation and monitoring actions. The proposed summarised
mitigation actions are presented in Table 12-1.
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Table 12-1: Mitigation measures including requirements for timeframes, roles and responsibilities for this report
Impact Management Actions

Implementation
Phase

Responsible Party

Monitoring
Aspect

Frequency

Management outcome: Vegetation and Habitats
Areas rated as Very High sensitivity, should be regarded as ‘no-go’ areas
for the construction phase, operational phase and decommissioning phase,
and all efforts must be made to prevent access to these area from
construction workers, machinery and any construction. The infrastructure
should be realigned to prioritise development within Low/Moderate
sensitivity areas. In the case where medium or high sensitivity areas cannot
be avoided, mitigation measures must be strictly adhered resulting in the
impact to these areas to be moderate.
Clearing of vegetation should be minimized and avoided where possible. A
pre-construction walk-through must be completed in order for any SCC to
be marked.
Where possible, existing access routes and walking paths must be made
use of.
All laydown, chemical toilets etc. should be restricted to low sensitivity
areas. Any materials may not be stored for extended periods of time and
must be removed from the project area once the construction/closure phase
has been concluded. No storage of vehicles or equipment will be allowed
outside of the designated project areas.
Areas that are cleared during construction need to be re-vegetated with
indigenous vegetation to prevent erosion during flood and wind events. This
will also reduce the likelihood of encroachment by alien invasive plant
species.
Any woody material removed can be shredded and used in conjunction with
the topsoil to augment soil moisture and prevent further erosion.
A spill management plan must be put in place to ensure that should there
be any chemical spill out or over that it does not run into the surrounding
areas. The Contractor shall be in possession of an emergency spill kit that
must always be complete and available on site. Drip trays or any form of oil
absorbent material must be placed underneath vehicles/machinery and
equipment when not in use. No servicing of equipment on site unless
necessary. All contaminated soil / yard stone shall be treated in situ or
removed and be placed in containers. Appropriately contain any generator
diesel storage tanks, machinery spills (e.g. accidental spills of
hydrocarbons oils, diesel etc.) in such a way as to prevent them leaking and
entering the environment.

Life of operation

Project manager,
Environmental Officer

Development footprint

Ongoing

Life of operation

Project manager,
Environmental Officer

Development footprint

Ongoing

Construction/Operational
Phase

Environmental Officer & Design
Engineer

Roads and paths used

Ongoing

Construction/Operational
Phase

Environmental Officer & Design
Engineer

Laydown areas

Ongoing

Operational phase

Environmental Officer &
Contractor

Operational and
Decommissioning phase

Environmental Officer &
Contractor

Assess the state of
rehabilitation and
encroachment of alien
vegetation
Woody material around
footprint

Life of operation

Environmental Officer &
Contractor

Spill events, Vehicles
dripping.

Quarterly for up to two years after the
closure
During Phase

Ongoing
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Stormwater run-off & Discharge Water Quality
It should be made an offence for any staff to take/ bring any plant species
into/out of any portion of the project area. No plant species whether
indigenous or exotic should be brought into/taken from the project area, to
prevent the spread of exotic or invasive species or the illegal collection of
plants.
A fire management plan needs to be complied and implemented to restrict
the impact fire might have on the surrounding areas.
Rocks removed in the construction phased may not be dumped, but can be
used in areas where erosion control needs to be performed
Any nationally protected trees or protected plants that was observed needs
a relocation or destruction permit in order for any individual that may be
removed or destroyed due to the development. Preferably, the trees/plants
can be relocated within the property without a permit or otherwise left
unharmed. High visibility flags must be placed near any protected plants in
order to avoid any damage or destruction of the species. If left undisturbed
the sensitivity and importance of these species needs to be part of the
environmental awareness program.
The PV surfaces may have reflective surfaces which can lead to veld fires

Life of operation

Environmental Officer & Design
Engineer

Water Quality and
presence of erosion

Ongoing

Life of operation

Project manager,
Environmental Officer

Any instances

Ongoing

Fire Management

During Phase

Rock piles

During Phase

Environmental Officer &
Contractor
Environmental Officer &
Contractor

Life of operation
Operational phase

Life of operation

Project manager,
Environmental Officer
Lodge Manager

Protected Tree/Plant
species

Ongoing

Operational phase

Environmental Officer &
Contractor

Fire Management

During Phase

Management outcome: Fauna
Impact Management Actions
The areas to be developed must be specifically demarcated to prevent
movement of staff or any individual into the surrounding environments,
Signs must be put up to enforce this. A pre-construction walkthrough must
be completed to identify any SCC that may be present in the project
footprint, with specific reference to trapdoor, Baboon spiders and Tortoises.
If encountered a specialist management plan must be designed for each
species, as per provincial and national guidelines.
Noise must be kept to an absolute minimum during the evenings and at
night to minimize all possible disturbances to amphibian species and
nocturnal mammals
No trapping, killing, or poisoning of any wildlife is to be allowed
•
Signs must be put up to enforce this;
Try incorporating motion detection lights as much as possible to reduce the
duration of illumination. Heights of light columns to be minimised to reduce
light spill. Baffles, hoods or louvres to also be used to reduce light spill.

Implementation

Monitoring

Phase

Responsible Party

Aspect

Frequency

Construction/Operational
Phase

Project manager,
Environmental Officer

Infringement into these
areas

Ongoing

Construction/Operational
Phase

Environmental Officer

Noise levels

Ongoing

Life of operation

Environmental Officer

Evidence of trapping
etc

Ongoing

Construction Phase

Environmental Officer & Design
Engineer

Light pollution

Ongoing
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Outside lighting should be designed and limited to minimize impacts on
fauna. All outside lighting should be directed away from highly sensitive
areas. Fluorescent and mercury vapor lighting should be avoided and
sodium vapor (green/red) lights should be used wherever possible.
All construction and maintenance motor vehicle operators should undergo
an environmental induction that includes instruction on the need to comply
with speed limits, to respect all forms of wildlife, with specific reference to
Tortoises. Speed limits must still be enforced to ensure that road killings
and erosion is limited.
Schedule activities and operations during least sensitive periods, to avoid
migration, nesting and breeding seasons.
Heat generated from the substations must be monitored to ensure it does
not negatively affect the local fauna
All areas to be developed must be walked through prior to any activity to
ensure no nests or fauna species are found in the area. Should any Species
of Conservation Concern not move out of the area or their nest be found in
the area a suitably qualified specialist must be consulted to advise on the
correct actions to be taken.
Any holes/deep excavations must be dug and planted in a progressive
manner;
Should the holes overnight they must be covered temporarily to ensure no
small fauna species fall in.
Ensure that cables and connections are insulated successfully to reduce
electrocution risk.
Small holes (30 cm by 30 cm) must be placed in the fence along the riparian
areas to allow animals to move between the areas, the holes must not be
placed in the fence where it is next to a major road as this will increase road
killings in the area
Use environmentally friendly cleaning and dust suppressant products
Fencing mitigations:
•
Top 2 strands must be smooth wire
•
Routinely retention loose wires
•
Minimum 30 cm between wires
Place markers on fences
Any exposed parts must be covered (insulated) to reduce electrocution risk.

Construction/Operational
Phase

Project manager,
Environmental Officer & Design
Engineer

Light pollution and
period of light.

Ongoing

Life of operation

Health and Safety Officer

Compliance to the
training.

Ongoing

Project manager,
Environmental Officer & Design
Engineer
Environmental Officer &
Contractor

Activities should take
place during the day in
the case.
Heat generated by
substations

Construction and
Operational phase

Project manager,
Environmental Officer

Presence of Nests and
faunal species

Planning, Construction and
Decommissioning

Planning and
construction

Environmental Officer &
Contractor, Engineer

Presence of trapped
animals and open
holes

Ongoing

Planning and
construction

Environmental Officer &
Contractor, Engineer

Presence of
electrocuted fauna

Ongoing

Planning and
construction

Environmental Officer &
Contractor, Engineer

Fauna movement
corridor

Ongoing

Construction and
operation

Environmental Officer &
Contractor, Engineer

Presence of chemicals
in and around the
project area

Ongoing

Planning, construction
and operation

Environmental Officer &
Contractor, Engineer

Monitor fences for
slack wires

Ongoing

Planning and
construction

Environmental Officer &
Contractor, Engineer

Presence of
electrocuted fauna

Ongoing

Life of operation
Life of operation

Ongoing
Ongoing

Management outcome: Alien species
Impact Management Actions

Implementation

Monitoring
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Phase

Responsible Party

Aspect

Frequency

The footprint area of the construction should be kept to a minimum. The
footprint area must be clearly demarcated to avoid unnecessary
disturbances to adjacent areas. Footprint of the roads must be kept to
prescribed widths.

Construction/Operational
Phase

Project manager,
Environmental Officer &
Contractor

Footprint Area

Life of operation

An alien management plan must be implemented quarterly for 2 years after
the construction phase

Construction phase and
Decommissioning phase

Project manager,
Environmental Officer &
Contractor

Assess presence and
encroachment of alien
vegetation

Quarterly for 2 years after phase

Management outcome: Dust
Implementation

Impact Management Actions
Dust-reducing mitigation measures must be put in place and must be strictly
adhered to. This includes wetting of exposed soft soil surfaces.
•
No non environmentally friendly suppressants may be used as
this could result in pollution of water sources

Monitoring

Phase

Responsible Party

Aspect

Frequency

Life of operation

Contractor

Dustfall

Dust monitoring program.

Management outcome: Waste management
Implementation

Impact Management Actions

Phase

Waste management must be a priority and all waste must be collected and
stored effectively.
Litter, spills, fuels, chemicals and human waste in and around the project
area.
A minimum of one toilet must be provided per 10 persons. Portable toilets
must be pumped dry to ensure the system does not degrade over time and
spill into the surrounding area.
The Contractor should supply sealable and properly marked domestic
waste collection bins and all solid waste collected shall be disposed of at a
licensed disposal facility
Where a registered disposal facility is not available close to the project area,
the Contractor shall provide a method statement with regard to waste
management. Under no circumstances may domestic waste be burned on
site
Refuse bins will be emptied and secured Temporary storage of domestic
waste shall be in covered waste skips. Maximum domestic waste storage
period will be 10 days.

Responsible Party

Life of operation
Construction/Closure
Phase

Environmental Officer &
Contractor
Environmental Officer & Health
and Safety Officer

Monitoring
Aspect

Frequency

Waste Removal

Weekly

Presence of Waste

Daily

Number of toilets per
staff member. Waste
levels
Availability of bins and
the collection of the
waste.

Life of operation

Environmental Officer & Health
and Safety Officer

Life of operation

Environmental Officer & Health
and Safety Officer

Life of operation

Environmental Officer,
Contractor & Health and Safety
Officer

Collection/handling of
the waste.

Ongoing

Life of operation

Environmental Officer,
Contractor & Health and Safety
Officer

Management of bins
and collection of waste

Ongoing, every 10 days

Daily
Ongoing

Management outcome: Environmental awareness training
Impact Management Actions

Implementation

Monitoring
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All personnel and contractors to undergo Environmental Awareness
Training. A signed register of attendance must be kept for proof.
Discussions are required on sensitive environmental receptors within the
project area to inform contractors and site staff of the presence of Red data
species, their identification, conservation status and importance, biology,
habitat requirements and management requirements the Environmental
Authorisation and within the EMPr. The avoidance and protection of the
riparian areas must be included into a site induction. Contractors and
employees must all undergo the induction and made aware of the “no-go”
to be avoided.

Phase

Responsible Party

Aspect

Frequency

Life of operation

Health and Safety Officer

Compliance to the
training.

Ongoing

Management outcome: Erosion
Impact Management Actions
Speed limits must be put in place to reduce erosion.
•
Reducing the dust generated by the listed activities above,
especially the earth moving machinery, through wetting the soil
surface and putting up signs to enforce speed limit as well as
speed bumps built to force slow speeds;
•
Signs must be put up to enforce this.
Where possible, existing access routes and walking paths must be made
use of.
Areas that are denuded during construction need to be re-vegetated with
indigenous vegetation to prevent erosion during flood events and strong
winds.
A stormwater management plan must be compiled and implemented.

Implementation

Monitoring

Phase

Responsible Party

Aspect

Frequency

Life of operation

Project manager,
Environmental Officer

Water Runoff from
road surfaces

Ongoing

Life of operation

Project manager,
Environmental Officer

Routes used within the
area

Ongoing

Life of operation

Project manager,
Environmental Officer

Re-establishment of
indigenous vegetation

Progressively

Life of operation

Project manager,
Environmental Officer

Management plan

Before construction phase: Ongoing
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13 Conclusion
Terrestrial Ecology
The project area has been altered both currently and historically. The inhabitants of the farm
and people from the general area have had an impact on both the fauna and the flora of the
project area. As the PV area and the power line are both situated on municipal land, the access
to these areas and therefore the impacts to them cannot be controlled at this stage. However,
the drainage lines, rocky ridges, Southern karoo Riviere grassland and Gamka shrubland can
be regarded as important, not only within the local landscape, but also regionally; as they are
used for habitat, foraging and movement corridors for fauna within a fragmented landscape.
All the vegetation types encountered are well represented on a regional scale and the impact
to them from this development is not regarded as a serious negative impact. No protected
plant species were encountered and one protected reptile species was encountered, suitable
habitat for a CR endangered mammal species is present on site. Soil disturbance where
construction is to take place is regarded as having an impact that will take decades to recover
from.
The ecological integrity, importance and functioning of these terrestrial biodiversity areas
provide a variety of ecological services considered beneficial, with one key service being the
maintenance of biodiversity. The preservation of these systems is the most important aspect
to consider for the proposed project.

14 Impact Statement
An impact statement is required as per the NEMA regulations with regards to the proposed
development.

Terrestrial
Considering the above-mentioned information, no fatal flaws are evident for the proposed
project. It is the opinions of the specialists that the project, may be considered for
authorisation, on condition all prescribed mitigation measures and supporting
recommendations are implemented.
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16 Appendices
Appendix A

Specialist declarations

DECLARATION
I, Rudolph Greffrath, declare that:
•

I act as the independent specialist in this application;

•

I will perform the work relating to the application in an objective manner, even if this
results in views and findings that are not favourable to the applicant;

•

I declare that there are no circumstances that may compromise my objectivity in
performing such work;

•

I have expertise in conducting the specialist report relevant to this application, including
knowledge of the Act, regulations and any guidelines that have relevance to the
proposed activity;

•

I will comply with the Act, regulations and all other applicable legislation;

•

I have no, and will not engage in, conflicting interests in the undertaking of the activity;

•

I undertake to disclose to the applicant and the competent authority all material
information in my possession that reasonably has or may have the potential of
influencing any decision to be taken with respect to the application by the competent
authority; and the objectivity of any report, plan or document to be prepared by myself
for submission to the competent authority;

•

All the particulars furnished by me in this form are true and correct; and

•

I realise that a false declaration is an offence in terms of Regulation 71 and is
punishable in terms of Section 24F of the Act.

Rudolph Greffrath
Terrestrial Ecologist
The Biodiversity Company
May 2021
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DECLARATION
I Lindi Steyn, declare that:
•

I act as the independent specialist in this application;

•

I will perform the work relating to the application in an objective manner, even if this
results in views and findings that are not favourable to the applicant;

•

I declare that there are no circumstances that may compromise my objectivity in
performing such work;

•

I have expertise in conducting the specialist report relevant to this application, including
knowledge of the Act, regulations and any guidelines that have relevance to the
proposed activity;

•

I will comply with the Act, regulations and all other applicable legislation;

•

I have no, and will not engage in, conflicting interests in the undertaking of the activity;

•

I undertake to disclose to the applicant and the competent authority all material
information in my possession that reasonably has or may have the potential of
influencing any decision to be taken with respect to the application by the competent
authority; and the objectivity of any report, plan or document to be prepared by myself
for submission to the competent authority;

•

All the particulars furnished by me in this form are true and correct; and

•

I realise that a false declaration is an offence in terms of Regulation 71 and is
punishable in terms of Section 24F of the Act.

Lindi Steyn
Terrestrial Ecologist
The Biodiversity Company
May 2021
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Appendix B

Flora species expected in the project area and surrounds

Family

Taxon

Author

IUCN

Ecology

Malvaceae

Abutilon sonneratianum

LC

Indigenous

Crassulaceae

Adromischus filicaulis subsp. marlothii

LC

Indigenous; Endemic

Crassulaceae

Adromischus humilis

(Cav.) Sweet
(Eckl. & Zeyh.)
C.A.Sm.
(Marloth) Poelln.

LC

Indigenous; Endemic

Crassulaceae

Adromischus liebenbergii

Cyperaceae

Afroscirpoides dioeca

Aizoaceae

Aizoon rigidum

Hutchison
(Kunth) GarciaMadr.
L.f.

LC

Indigenous; Endemic

Hyacinthaceae

Albuca exuviata

Baker

LC

Indigenous; Endemic

Hyacinthaceae

Albuca namaquensis

Baker

LC

Indigenous

Hyacinthaceae

Albuca setosa

Jacq.

LC

Indigenous

Hyacinthaceae

Albuca sp.

Hyacinthaceae

Albuca virens subsp. arida

LC

Indigenous

Asphodelaceae

Aloe claviflora

LC

Indigenous

Aizoaceae

Aloinopsis rosulata

LC

Indigenous; Endemic

Anacampserotaceae

Anacampseros albidiflora

LC

Indigenous; Endemic

Anacampserotaceae

(Haw.) Sims

LC

Indigenous; Endemic

Anacampserotaceae

Anacampseros arachnoides
Anacampseros filamentosa subsp.
filamentosa
Anacampseros lanceolata subsp. lanceolata

(Haw.) Sweet

LC

Indigenous; Endemic

Anacampserotaceae

Anacampseros ustulata

E.Mey. ex Fenzl

LC

Indigenous; Endemic

Boraginaceae

Anchusa riparia

A.DC.

LC

Indigenous

Malvaceae

Anisodontea malvastroides

(Baker f.) Bates

LC

Indigenous; Endemic

Malvaceae

Anisodontea triloba

(Thunb.) Bates

LC

Indigenous; Endemic

Rubiaceae

Spreng.

LC

Indigenous

Aizoaceae

Anthospermum sp.
Anthospermum spathulatum subsp.
spathulatum
Antimima sp.

Scrophulariaceae

Aptosimum indivisum

Burch. ex Benth.

LC

Indigenous

Scrophulariaceae

Aptosimum procumbens

LC

Indigenous

Scrophulariaceae

Aptosimum spinescens

LC

Indigenous

Asteraceae

Arctotis arctotoides

(Lehm.) Steud.
(Thunb.) Emil
Weber
(L.f.) O.Hoffm.

LC

Indigenous

Asteraceae

Arctotis leiocarpa

Harv.

LC

Indigenous

Asteraceae

Arctotis microcephala

(DC.) Beauverd

LC

Indigenous

Asteraceae

Arctotis subacaulis

(DC.) Beauverd

LC

Indigenous

Fabaceae

Argyrolobium argenteum

Eckl. & Zeyh.

LC

Indigenous; Endemic

Poaceae

Aristida congesta subsp. congesta

Roem. & Schult.

LC

Indigenous

Poaceae

Aristida diffusa subsp. burkei

Trin.

LC

Indigenous

Poaceae

Aristida sp.

Apocynaceae

Asclepias sp.

Fabaceae

Aspalathus acicularis subsp. acicularis

E.Mey.

LC

Indigenous

Fabaceae

Aspalathus divaricata subsp. divaricata

Thunb.

LC

Indigenous; Endemic

Asparagaceae

Asparagus aethiopicus

L.

LC

Indigenous

Asparagaceae

Asparagus burchellii

Baker

LC

Indigenous; Endemic

Anacampserotaceae

Rubiaceae

(Ker Gawl.)
J.C.Manning &
Goldblatt
Burch.
(Kensit)
Schwantes
Poelln.

Indigenous; Endemic
Indigenous

(Haw.) Sims

Indigenous; Endemic
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Asparagaceae

Asparagus concinnus

(Baker) Kies

LC

Indigenous

Asparagaceae

Asparagus mucronatus

Jessop

LC

Indigenous; Endemic

Asparagaceae

Asparagus retrofractus

L.

LC

Indigenous

Asparagaceae

Asparagus sp.

Asparagaceae

Asparagus striatus

(L.f.) Thunb.

LC

Indigenous; Endemic

Asparagaceae

Asparagus suaveolens

Burch.

LC

Indigenous

Aspleniaceae

Asplenium cordatum

(Thunb.) Sw.

LC

Indigenous

Aspleniaceae

Asplenium trichomanes subsp. quadrivalens

L.

LC

Indigenous

Asphodelaceae

Astroloba foliolosa

(Haw.) Uitewaal

LC

Indigenous; Endemic

Asteraceae

Athanasia microcephala

(DC.) D.Dietr.

LC

Amaranthaceae

Atriplex lindleyi subsp. inflata

Moq.

Amaranthaceae

Atriplex nummularia subsp. nummularia

Lindl.

Bruniaceae

Audouinia esterhuyseniae

(Powrie) A.V.Hall

VU

Indigenous; Endemic
Not indigenous; Naturalised;
Invasive
Not indigenous; Naturalised;
Invasive
Indigenous; Endemic

Acanthaceae

Barleria stimulans

E.Mey. ex Nees

LC

Indigenous; Endemic

Asteraceae

Berkheya glabrata

(Thunb.) Fourc.

LC

Indigenous; Endemic

Acanthaceae

Blepharis mitrata

C.B.Clarke

LC

Indigenous

Apocynaceae

Brachystelma circinatum

E.Mey.

LC

Poaceae

Bromus catharticus

Vahl

NE

Scrophulariaceae

Buddleja glomerata

H.L.Wendl.

LC

Indigenous
Not indigenous; Naturalised;
Invasive
Indigenous; Endemic

Asphodelaceae

Bulbine abyssinica

A.Rich.

LC

Indigenous

Asphodelaceae

Bulbine frutescens

(L.) Willd.

LC

Indigenous

Asphodelaceae

Bulbine narcissifolia

Salm-Dyck

LC

Indigenous

Asphodelaceae

Bulbine sp.

Asphodelaceae

Bulbine triebneri

LC

Indigenous

Cyperaceae

Bulbostylis humilis

LC

Indigenous

Apiaceae

Bupleurum mundii

Dinter
(Kunth)
C.B.Clarke
Cham. & Schltdl.

LC

Indigenous

Capparaceae

Cadaba aphylla

LC

Indigenous

Poaceae

Capeochloa arundinacea

LC

Indigenous

Cyperaceae

Carex burkei

Apocynaceae

Carissa bispinosa

Poaceae

Cenchrus ciliaris

(Thunb.) Wild
(P.J.Bergius)
N.P.Barker &
H.P.Linder
(C.B.Clarke)
Luceno & MartinBravo
(L.) Desf. ex
Brenan
L.

Caryophyllaceae

Cerastium capense

Apocynaceae

Scrophulariaceae

Ceropegia filiformis
Ceropegia stapeliiformis subsp.
stapeliiformis
Chaenostoma halimifolium

Scrophulariaceae

Chaenostoma sp.

Apiaceae

Indigenous
LC

Indigenous

LC

Indigenous

Sond.

LC

Indigenous

(Burch.) Schltr.

LC

Indigenous

Haw.

LC

Indigenous; Endemic

Benth.

LC

Indigenous

Chamarea longipedicellata

B.L.Burtt

LC

Indigenous

Verbenaceae

Chascanum pinnatifidum var. pinnatifidum

LC

Indigenous

Aizoaceae

Chasmatophyllum stanleyi

LC

Indigenous; Endemic

Pteridaceae

Cheilanthes contracta

LC

Indigenous; Endemic

Pteridaceae

Cheilanthes eckloniana

(L.f.) E.Mey.
(L.Bolus)
H.E.K.Hartmann
(Kunze) Mett. ex
Kuhn
(Kunze) Mett.

LC

Indigenous

Apocynaceae
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Pteridaceae

Cheilanthes hirta var. brevipilosa

Sw.

Indigenous

Pteridaceae

Cheilanthes hirta var. hirta

Sw.

LC

Indigenous

Poaceae

Chloris virgata

Sw.

LC

Indigenous

Asteraceae

Chrysocoma ciliata

L.

LC

Indigenous

Rosaceae

Cliffortia arborea

Marloth

VU

Indigenous; Endemic

Peraceae

Clutia marginata

E.Mey. ex Sond.

LC

Indigenous; Endemic

Peraceae

Clutia thunbergii

Sond.

LC

Indigenous

Commelinaceae

Commelina africana var. lancispatha

L.

LC

Indigenous

Apiaceae

Conium sp.

Convolvulaceae

Convolvulus sagittatus

LC

Indigenous

Asteraceae

Cotula microglossa

LC

Indigenous; Endemic

Crassulaceae

Cotyledon cuneata

Thunb.
(DC.) O.Hoffm. &
Kuntze ex
Kuntze
Thunb.

LC

Indigenous; Endemic

Crassulaceae

Cotyledon orbiculata var. oblonga

L.

LC

Indigenous

Crassulaceae

Cotyledon orbiculata var. orbiculata

L.

LC

Indigenous

Crassulaceae

Cotyledon papillaris

L.f.

LC

Indigenous

Crassulaceae

Cotyledon sp.

Crassulaceae

Crassula barbata subsp. barbata

Thunb.

LC

Indigenous; Endemic

Crassulaceae

Crassula capitella subsp. thyrsiflora

Thunb.

LC

Indigenous

Crassulaceae

Crassula corallina subsp. corallina

Thunb.

LC

Indigenous

Crassulaceae

Crassula cotyledonis

Thunb.

LC

Indigenous

Crassulaceae

Crassula expansa subsp. expansa

Aiton

LC

Indigenous

Crassulaceae

Crassula montana subsp. quadrangularis

Thunb.

LC

Indigenous; Endemic

Crassulaceae

Crassula muscosa var. muscosa

L.

NE

Indigenous

Crassulaceae

Crassula natans

Thunb.

Crassulaceae

Crassula pubescens subsp. pubescens

Thunb.

LC

Indigenous; Endemic

Crassulaceae

Crassula rogersii

Schonland

LC

Indigenous; Endemic

Crassulaceae

Crassula socialis

Schonland

LC

Indigenous; Endemic

Crassulaceae

Crassula tetragona subsp. tetragona

L.

LC

Indigenous; Endemic

Crassulaceae

Crassula tomentosa var. tomentosa

Thunb.

LC

Indigenous

Crassulaceae

Crassula vaillantii

(Willd.) Roth

Scrophulariaceae

Cromidon decumbens

(Thunb.) Hilliard

LC

Indigenous; Endemic

Cucurbitaceae

Cucumis africanus

L.f.

LC

Indigenous

Asteraceae

Curio radicans

(L.f.) P.V.Heath

LC

Indigenous

Araliaceae

Cussonia paniculata subsp. paniculata

LC

Indigenous; Endemic

Cactaceae

Cylindropuntia fulgida

Cactaceae

Cylindropuntia imbricata

Poaceae

Cymbopogon prolixus

Eckl. & Zeyh.
(Engelm.)
F.M.Knuth
(Haw.)
F.M.Knuth
(Stapf) E.Phillips

LC

Not indigenous; Naturalised;
Invasive
Indigenous

Poaceae

Cynodon dactylon

(L.) Pers.

LC

Indigenous

Poaceae

Cynodon incompletus

Nees

LC

Indigenous; Endemic

Cyperaceae

Cyperus indecorus var. namaquensis

Kunth

NE

Indigenous

Cyperaceae

Cyperus longus var. tenuiflorus

L.

NE

Indigenous

Cyperaceae

Cyperus marginatus

Thunb.

LC

Indigenous

Cyperaceae

Cyperus usitatus

Burch.

LC

Indigenous

Fumariaceae

Cysticapnos pruinosa

(Bernh.) Liden

LC

Indigenous

Indigenous

Not indigenous; Naturalised

Not indigenous; Naturalised
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Aizoaceae

Delosperma lootsbergense

Lavis

LC

Indigenous; Endemic

Aizoaceae

Delosperma sp.

Apiaceae

Deverra denudata subsp. aphylla

LC

Indigenous

Caryophyllaceae

Dianthus micropetalus

L.Bolus
(Viv.) Pfisterer &
Podlech
Ser.

LC

Indigenous

Scrophulariaceae

Diascia alonsooides

Benth.

LC

Indigenous; Endemic

Scrophulariaceae

Diascia capsularis

Benth.

LC

Indigenous

Asteraceae

Dicerothamnus rhinocerotis

(L.f.) Koekemoer

Asteraceae

Dicoma picta

(Thunb.) Druce

LC

Indigenous; Endemic

Poaceae

Digitaria argyrograpta

(Nees) Stapf

LC

Indigenous

Poaceae

Digitaria eriantha

Steud.

LC

Indigenous

Asteraceae

Dimorphotheca cuneata

(Thunb.) Less.

LC

Indigenous

Asteraceae

Dimorphotheca sp.

Ebenaceae

Diospyros austroafricana var. austroafricana

De Winter

LC

Indigenous; Endemic

Ebenaceae

Diospyros austroafricana var. microphylla

De Winter

LC

Indigenous

Ebenaceae

Diospyros lycioides subsp. lycioides

LC

Indigenous

Hyacinthaceae

Dipcadi ciliare

LC

Indigenous; Endemic

Hyacinthaceae

Dipcadi viride

Desf.
(Eckl. & Zeyh. ex
Harv.) Baker
(L.) Moench

LC

Indigenous

Hyacinthaceae

Drimia anomala

LC

Indigenous; Endemic

Hyacinthaceae

Drimia intricata

LC

Indigenous

Hyacinthaceae

Drimia physodes

LC

Indigenous

Aizoaceae

Drosanthemum calycinum

NT

Indigenous; Endemic

Aizoaceae

Drosanthemum hispidum

LC

Indigenous

Aizoaceae

Drosanthemum lique

(Baker) Baker
(Baker)
J.C.Manning &
Goldblatt
(Jacq.) Jessop
(Haw.)
Schwantes
(L.) Schwantes
(N.E.Br.)
Schwantes

LC

Indigenous; Endemic

Aizoaceae

Drosanthemum sp.

Aizoaceae

Drosanthemum vespertinum

L.Bolus

LC

Indigenous; Endemic

Boraginaceae

Ehretia rigida subsp. rigida

(Thunb.) Druce

LC

Indigenous; Endemic

Poaceae

Ehrharta calycina

Sm.

LC

Indigenous

Poaceae

Ehrharta erecta

Lam.

Poaceae

Ehrharta longigluma

LC

Indigenous

Hypoxidaceae

Empodium flexile

LC

Indigenous; Endemic

Poaceae

Enneapogon desvauxii

C.E.Hubb.
(Nel)
M.F.Thomps. ex
Snijman
P.Beauv.

LC

Indigenous

Poaceae

Enneapogon scaber

Lehm.

LC

Indigenous

Poaceae

Eragrostis bicolor

Nees

LC

Indigenous

Poaceae

Eragrostis chloromelas

Steud.

LC

Indigenous

Poaceae

Eragrostis curvula

(Schrad.) Nees

LC

Indigenous

Poaceae

Eragrostis lehmanniana var. lehmanniana

LC

Indigenous

Poaceae

Eragrostis obtusa

LC

Indigenous

Poaceae

Eragrostis procumbens

Nees
Munro ex
Ficalho & Hiern
Nees

LC

Indigenous

Poaceae

Eragrostis sp.

Asteraceae

Eriocephalus africanus var. paniculatus

L.

LC

Indigenous; Endemic

Asteraceae

Eriocephalus ericoides subsp. ericoides

(L.f.) Druce

LC

Indigenous

Asteraceae

Eriocephalus spinescens

Burch.

LC

Indigenous; Endemic

Indigenous; Endemic

Indigenous
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Asteraceae

Eriocephalus tenuifolius

DC.

LC

Geraniaceae

Erodium cicutarium

(L.) L'Her.

Orchidaceae

Eulophia hians var. hians

Spreng.

LC

Indigenous
Not indigenous; Naturalised;
Invasive
Indigenous

Euphorbiaceae

Euphorbia decepta

N.E.Br.

LC

Indigenous; Endemic

Euphorbiaceae

Euphorbia hypogaea

Marloth

LC

Indigenous; Endemic

Euphorbiaceae

Euphorbia mauritanica

L.

LC

Indigenous

Euphorbiaceae

Euphorbia patula subsp. patula

Mill.

Euphorbiaceae

Euphorbia rhombifolia

Boiss.

LC

Indigenous

Euphorbiaceae

Euphorbia spartaria

N.E.Br.

LC

Indigenous

Euphorbiaceae

Euphorbia stellispina

LC

Indigenous; Endemic

Euphorbiaceae

Euphorbia stolonifera

LC

Indigenous; Endemic

Asteraceae

Euryops cuneatus

Haw.
Marloth ex
A.C.White,
R.A.Dyer &
B.Sloane
B.Nord.

LC

Indigenous; Endemic

Asteraceae

Euryops imbricatus

(Thunb.) DC.

LC

Indigenous; Endemic

Asteraceae

Euryops lateriflorus

(L.f.) DC.

LC

Indigenous

Asteraceae

Euryops oligoglossus subsp. oligoglossus

DC.

LC

Indigenous

Asteraceae

Euryops subcarnosus subsp. vulgaris

DC.

LC

Indigenous

Asteraceae

Euryops trifidus

(L.f.) DC.

LC

Indigenous; Endemic

Asteraceae

Felicia fascicularis

LC

Indigenous

Asteraceae

Felicia filifolia subsp. bodkinii

LC

Indigenous; Endemic

Asteraceae

Felicia filifolia subsp. filifolia

LC

Indigenous

Asteraceae

Felicia hirsuta

DC.
(Vent.) Burtt
Davy
(Vent.) Burtt
Davy
DC.

LC

Indigenous

Asteraceae

Felicia muricata subsp. muricata

(Thunb.) Nees

LC

Indigenous

Asteraceae

Felicia namaquana

LC

Indigenous

Asteraceae

Felicia ovata

(Harv.) Merxm.
(Thunb.)
Compton

LC

Indigenous; Endemic

Asteraceae

Felicia sp.

Poaceae

Festuca scabra

Vahl

LC

Indigenous

Cyperaceae

Ficinia ramosissima

Kunth

LC

Indigenous; Endemic

Poaceae

Fingerhuthia africana

Lehm.

LC

Indigenous

Poaceae

Fingerhuthia sesleriiformis

Nees

LC

Indigenous

Urticaceae

Forsskaolea candida

L.f.

LC

Indigenous

Frankeniaceae

Frankenia pulverulenta

LC

Indigenous

Funariaceae

Funaria spathulata

Aizoaceae

Galenia procumbens

L.
Schimp. ex
Mull.Hal.
L.f.

LC

Indigenous; Endemic

Aizoaceae

Galenia sp.

Rubiaceae

Galium capense subsp. capense

Thunb.

LC

Indigenous

Rubiaceae

Galium capense subsp. garipense

Thunb.

LC

Indigenous

Asteraceae

Garuleum bipinnatum

(Thunb.) Less.

LC

Indigenous; Endemic

Asphodelaceae

Gasteria disticha var. disticha

(L.) Haw.

Asphodelaceae

Gasteria sp.

Asteraceae

Gazania ciliaris

DC.

LC

Indigenous; Endemic

Asteraceae

Gazania heterochaeta

DC.

LC

Indigenous

Asteraceae

Gazania krebsiana subsp. arctotoides

Less.

LC

Indigenous

Indigenous; Endemic

Indigenous

Indigenous
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Asteraceae

Gazania lichtensteinii

LC

Indigenous

LC

Indigenous

Geigeria ornativa subsp. ornativa

Less.
(Burm.f.)
Roessler
O.Hoffm.

Asteraceae

Gazania rigida

Asteraceae

LC

Indigenous

Geraniaceae

Geranium harveyi

Briq.

LC

Indigenous; Endemic

Asteraceae

Gerbera piloselloides

(L.) Cass.

LC

Indigenous

Amaryllidaceae

Gethyllis sp.

Amaryllidaceae

Gethyllis transkarooica

D.Mull.-Doblies

LC

Indigenous

Gisekiaceae

Gisekia pharnaceoides var. pharnaceoides

L.

LC

Indigenous

Iridaceae

Gladiolus permeabilis subsp. permeabilis

D.Delaroche

LC

Indigenous; Endemic

Asteraceae

Gnaphalium capense

Hilliard

LC

Indigenous; Endemic

Thymelaeaceae

Gnidia meyeri

Meisn.

LC

Indigenous; Endemic

Apocynaceae

Gomphocarpus filiformis

(E.Mey.) D.Dietr.

LC

Indigenous

Apocynaceae

Gomphocarpus fruticosus subsp. fruticosus
Gomphocarpus tomentosus subsp.
tomentosus

(L.) W.T.Aiton

LC

Indigenous

Burch.

LC

Indigenous

Apocynaceae

(Thunb.) Stangb.
& Anderb.
Burch.

Asteraceae

Gorteria alienata

Malvaceae

Grewia robusta

Grimmiaceae

Grimmia laevigata

Celastraceae

Gymnosporia szyszylowiczii

Amaryllidaceae

Haemanthus humilis subsp. humilis

Asphodelaceae

Haworthia marumiana var. marumiana

Asphodelaceae

Haworthia semiviva

Asphodelaceae

Haworthiopsis nigra var. diversifolia

Asphodelaceae

Haworthiopsis nigra var. nigra

Asphodelaceae

Haworthiopsis tessellata

Asphodelaceae

Haworthiopsis tessellata var. tessellata

Scrophulariaceae

(Brid.) Brid.
(Kuntze)
Jordaan
Jacq.

Indigenous; Endemic
LC

Indigenous; Endemic
Indigenous
Indigenous

LC

Indigenous; Endemic

NE

Indigenous; Endemic

LC

Indigenous; Endemic

Hebenstretia parviflora

Uitewaal
(Poelln.)
M.B.Bayer
(Haw.)
G.D.Rowley
(Haw.)
G.D.Rowley
(Haw.)
G.D.Rowley
(Haw.)
G.D.Rowley
E.Mey.

LC

Indigenous

Scrophulariaceae

Hebenstretia robusta

E.Mey.

LC

Indigenous; Endemic

Scrophulariaceae

Hebenstretia sp.

Asteraceae

Helichrysum asperum var. appressifolium

LC

Indigenous; Endemic

Asteraceae

Helichrysum caespititium

LC

Indigenous

Asteraceae

Helichrysum hamulosum

LC

Indigenous; Endemic

Asteraceae

Helichrysum pumilio subsp. pumilio

LC

Indigenous; Endemic

Asteraceae

Helichrysum rosum

Asteraceae

Helichrysum rugulosum

Asteraceae

Helichrysum scitulum

Asteraceae

Helichrysum trilineatum

E.Mey. ex DC.
(O.Hoffm.)
Hilliard &
B.L.Burtt
(P.J.Bergius)
Less.
Less.
Hilliard &
B.L.Burtt
DC.

Asteraceae

Helichrysum zeyheri

Less.

Brassicaceae

Heliophila carnosa

Brassicaceae
Brassicaceae

(Thunb.) Hilliard
& B.L.Burtt
(DC.) Harv.

Indigenous; Endemic
Indigenous; Endemic
Indigenous
Indigenous

Indigenous; Endemic
LC

Indigenous

LC

Indigenous; Endemic

LC

Indigenous

LC

Indigenous

(Thunb.) Steud.

LC

Indigenous

Heliophila cornuta var. squamata

Sond.

NE

Indigenous

Heliophila crithmifolia

Willd.

LC

Indigenous
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Brassicaceae

Heliophila minima

Brassicaceae

Heliophila suavissima

(Stephens)
Marais
Burch. ex DC.

Malvaceae

Hermannia althaeifolia

L.

Malvaceae

Hermannia cernua

Malvaceae

Hermannia coccocarpa

Malvaceae

LC

Indigenous

LC

Indigenous

LC

Indigenous; Endemic

LC

Indigenous

LC

Indigenous

Hermannia cuneifolia var. cuneifolia

Thunb.
(Eckl. & Zeyh.)
Kuntze
Jacq.

LC

Indigenous

Malvaceae

Hermannia desertorum

Eckl. & Zeyh.

LC

Indigenous

Malvaceae

Hermannia filifolia var. filifolia

L.f.

NE

Indigenous; Endemic

Malvaceae

Hermannia filifolia var. grandicalyx

L.f.

NE

Indigenous; Endemic

Malvaceae

Hermannia grandiflora

Aiton

LC

Indigenous

Malvaceae

Hermannia linearifolia

Harv.

LC

Indigenous; Endemic

Malvaceae

Hermannia pulchella

L.f.

LC

Indigenous

Malvaceae

Hermannia sp.

Malvaceae

Hermannia spinosa

LC

Indigenous

Malvaceae

Hermannia stricta

LC

Indigenous

Malvaceae

Hermannia vestita

E.Mey. ex Harv.
(E.Mey. ex
Turcz.) Harv.
Thunb.

LC

Indigenous

Asteraceae

Hertia ciliata

(Harv.) Kuntze

LC

Indigenous

Iridaceae

Hesperantha bachmannii
Heteromorpha arborescens var.
arborescens

LC

Indigenous; Endemic

LC

Indigenous; Endemic

LC

Indigenous

Poaceae

Heteropogon contortus

Orchidaceae

Holothrix villosa var. villosa

Baker
(Spreng.) Cham.
& Schltdl.
(L.) Roem. &
Schult.
Lindl.

LC

Indigenous; Endemic

Poaceae

Hordeum capense

Thunb.

LC

Indigenous

Poaceae

Hordeum murinum subsp. leporinum

L.

NE

Not indigenous; Naturalised

Apocynaceae

Huernia barbata subsp. barbata

(Masson) Haw.

LC

Indigenous

Poaceae

Hyparrhenia hirta

(L.) Stapf

LC

Indigenous

Fabaceae

Indigofera alternans var. alternans

DC.

LC

Indigenous

Fabaceae

Indigofera exigua

Eckl. & Zeyh.

LC

Indigenous; Endemic

Fabaceae

Indigofera hantamensis

Diels

LC

Indigenous; Endemic

Fabaceae

Indigofera heterophylla

Thunb.

LC

Indigenous; Endemic

Fabaceae

Indigofera meyeriana

Eckl. & Zeyh.

LC

Indigenous; Endemic

Fabaceae

Indigofera sessilifolia

LC

Indigenous

Iridaceae

Ixia marginifolia

LC

Indigenous; Endemic

Scrophulariaceae

(Benth.) Hilliard

LC

Indigenous

Scrophulariaceae

Jamesbrittenia atropurpurea
Jamesbrittenia atropurpurea subsp.
atropurpurea
Jamesbrittenia filicaulis

DC.
Salisb. ex
G.J.Lewis
(Benth.) Hilliard

(Benth.) Hilliard

LC

Indigenous

Scrophulariaceae

Jamesbrittenia tysonii

(Hiern) Hilliard

LC

Indigenous; Endemic

Juncaceae

Juncus oxycarpus

E.Mey. ex Kunth

LC

Indigenous

Acanthaceae

Justicia guerkeana

LC

Indigenous

Acanthaceae

Justicia incana

Achariaceae

Kiggelaria africana

Schinz
(Nees)
T.Anderson
L.

LC

Indigenous

Poaceae

Koeleria capensis

(Steud.) Nees

LC

Indigenous

Cyperaceae

Kyllinga pulchella

Kunth

LC

Indigenous

Hyacinthaceae

Lachenalia aurioliae

G.D.Duncan

LC

Indigenous; Endemic

Apiaceae

Scrophulariaceae

Indigenous

Indigenous

info@thebiodiversitycompany.com

106

Terrestrial Ecology Assessment
Beaufort West PV
Hyacinthaceae

Lachenalia campanulata

LC

Lactuca inermis

Baker
(L.f.) Nickrent &
M.A.Garcia
Forssk.

Santalaceae

Lacomucinaea lineata

Asteraceae

Indigenous; Endemic

LC

Indigenous

Verbenaceae

Lantana rugosa

Thunb.

LC

Indigenous

Thymelaeaceae

Lasiosiphon deserticola

(Gilg) C.H.Wright

LC

Indigenous; Endemic

Thymelaeaceae

Lasiosiphon microphyllus

LC

Indigenous; Endemic

Thymelaeaceae

Lasiosiphon polycephalus

(Meisn.) Meisn.
(E.Mey. ex
Meisn.)
H.Pearson

LC

Indigenous

Thymelaeaceae

Lasiosiphon sp.

Hyacinthaceae

Ledebouria ensifolia

LC

Indigenous

Fabaceae

Lessertia annularis

LC

Indigenous

Fabaceae

Lessertia frutescens subsp. frutescens

LC

Indigenous

Fabaceae

Lessertia frutescens subsp. microphylla

LC

Indigenous

Fabaceae

Lessertia inflata

(Eckl.) S.Venter
& T.J.Edwards
Burch.
(L.) Goldblatt &
J.C.Manning
(L.) Goldblatt &
J.C.Manning
Harv.

LC

Indigenous; Endemic

Fabaceae

Lessertia sneeuwbergensis

Germish.

LC

Indigenous; Endemic

Asteraceae

Leysera gnaphalodes

(L.) L.

LC

Indigenous

Asteraceae

Leysera tenella

DC.

LC

Indigenous

Limeaceae

Limeum aethiopicum var. aethiopicum

Burm.f.

NE

Indigenous; Endemic

Limeaceae

Limeum sp.

Scrophulariaceae

Limosella grandiflora

LC

Indigenous

Linaceae

Linum adustum

LC

Indigenous; Endemic

Boraginaceae

Lithospermum scabrum

Benth.
E.Mey. ex
Planch.
Thunb.

LC

Indigenous; Endemic

Lobeliaceae

Lobelia sp.

Lobeliaceae

Lobelia thermalis

Thunb.

LC

Indigenous

Boraginaceae

Lobostemon stachydeus

A.DC.

LC

Poaceae

Lolium multiflorum

Lam.

NE

Fabaceae

Lotononis azureoides

LC

Fabaceae

Lotononis caerulescens

LC

Indigenous; Endemic

Fabaceae

Lotononis laxa

B.-E.van Wyk
(E.Mey.) B.E.van Wyk
Eckl. & Zeyh.

Indigenous
Not indigenous; Naturalised;
Invasive
Indigenous; Endemic

LC

Indigenous

Fabaceae

Lotononis pungens

Eckl. & Zeyh.

LC

Indigenous; Endemic

Solanaceae

Lycium cinereum

Thunb.

LC

Indigenous

Solanaceae

Lycium hirsutum

Dunal

LC

Indigenous

Solanaceae

Lycium oxycarpum

Dunal

LC

Indigenous; Endemic

Solanaceae

Lycium schizocalyx

C.H.Wright

LC

Indigenous

Asteraceae

Macledium spinosum

LC

Indigenous; Endemic

Aizoaceae

Malephora thunbergii

LC

Indigenous; Endemic

Malvaceae

Malva pusilla

(L.) S.Ortiz
(Haw.)
Schwantes
Sm.

Marsileaceae

Marsilea burchellii

LC

Hyacinthaceae

Massonia dentata

Hyacinthaceae

Massonia depressa

(Kunze) A.Braun
Mart.-Azorin,
V.R.Clark,
M.Pinter,
M.B.Crespo &
Wetschnig
Houtt.

Indigenous

Not indigenous; Naturalised
Indigenous

Indigenous; Endemic

LC

Indigenous; Endemic
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Fabaceae

Medicago laciniata var. laciniata

(L.) Mill.

NE

Fabaceae

Medicago polymorpha

L.

NE

Melianthaceae

Melianthus comosus

Vahl

LC

Not indigenous; Naturalised
Not indigenous; Naturalised;
Invasive
Indigenous

Poaceae

Melica decumbens

Thunb.

LC

Indigenous

Poaceae

Melica racemosa

LC

Indigenous

Fabaceae

Melolobium candicans

LC

Indigenous

Fabaceae

Melolobium microphyllum

LC

Indigenous

Aizoaceae

Mesembryanthemum articulatum

Aizoaceae

Mesembryanthemum coriarium

Aizoaceae

Mesembryanthemum crystallinum

Thunb.
(E.Mey.) Eckl. &
Zeyh.
(L.f.) Eckl. &
Zeyh.
Thunb.
Burch. ex
N.E.Br.
L.

Aizoaceae

Mesembryanthemum emarcidum

Thunb.

Aizoaceae

Mesembryanthemum excavatum

L.Bolus

Aizoaceae

Mesembryanthemum geniculiflorum

L.

Indigenous

Aizoaceae

Mesembryanthemum granulicaule

Haw.

Indigenous

Aizoaceae

Mesembryanthemum grossum

Aiton

Aizoaceae

Mesembryanthemum guerichianum

Pax

LC

Indigenous

Aizoaceae

Engl.

LC

Indigenous

Aizoaceae

Mesembryanthemum inachabense
Mesembryanthemum noctiflorum subsp.
noctiflorum
Mesembryanthemum noctiflorum subsp.
stramineum
Mesembryanthemum stenandrum

Aizoaceae

Mesembryanthemum tetragonum

Thunb.

Indigenous

Apocynaceae

Microloma armatum

(Thunb.) Schltr.

Indigenous

Apocynaceae

Microloma armatum var. armatum

LC

Indigenous

Geraniaceae

Monsonia camdeboensis

LC

Indigenous; Endemic

Geraniaceae

Monsonia crassicaulis

LC

Indigenous

Geraniaceae

Monsonia salmoniflora

LC

Indigenous

Loranthaceae

Moquiniella rubra

LC

Indigenous

Iridaceae

Moraea cookii

LC

Indigenous

Iridaceae

Moraea crispa

(Thunb.) Schltr.
(Moffett)
F.Albers
(Rehm) F.Albers
(Moffett)
F.Albers
(A.Spreng.) Balle
(L.Bolus)
Goldblatt
Thunb.

LC

Indigenous

Iridaceae

Moraea elliotii

LC

Indigenous

Iridaceae

Moraea polystachya

LC

Indigenous

Iridaceae

Moraea speciosa

LC

Indigenous; Endemic

Iridaceae

Moraea unguiculata

Baker
(Thunb.) Ker
Gawl.
(L.Bolus)
Goldblatt
Ker Gawl.

LC

Indigenous; Endemic

Scrophulariaceae

Nemesia cynanchifolia

Benth.

LC

Indigenous

Scrophulariaceae

Nemesia fruticans

(Thunb.) Benth.

LC

Indigenous

Scrophulariaceae

Nemesia sp.

Rubiaceae

Nenax microphylla

LC

Indigenous

Apiaceae

Notobubon laevigatum

LC

Indigenous

Asteraceae

Oedera humilis

Asteraceae

Oedera oppositifolia

(Sond.)
T.M.Salter
(Aiton) Magee
(Less.)
N.G.Bergh
(DC.) N.G.Bergh

Ophioglossaceae

Ophioglossum polyphyllum var. polyphyllum

A.Braun

Aizoaceae
Aizoaceae

Indigenous
Indigenous
LC

Indigenous
Indigenous; Endemic

LC

Indigenous; Endemic

Indigenous; Endemic

L.

Indigenous

L.

Indigenous

(L.Bolus) L.Bolus

LC

Indigenous; Endemic

Indigenous
Indigenous; Endemic
LC

Indigenous
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Cactaceae

Opuntia elata

Link & Otto ex
Salm-Dyck

Cactaceae

Opuntia ficus-indica

(L.) Mill.

NE

Cactaceae

Opuntia microdasys

(Lehm.) Pfeiff.

NE

Hyacinthaceae

Ornithogalum comptonii

F.M.Leight.

LC

Not indigenous; Cultivated;
Naturalised; Invasive
Not indigenous; Cultivated;
Naturalised; Invasive
Not indigenous; Cultivated;
Naturalised; Invasive
Indigenous; Endemic

Hyacinthaceae

Ornithogalum juncifolium var. juncifolium

Jacq.

NE

Indigenous

Hyacinthaceae

Ornithogalum paludosum

Baker

LC

Indigenous

Hyacinthaceae

Ornithogalum sp.

Colchicaceae

Ornithoglossum vulgare

B.Nord.

LC

Indigenous

Asteraceae

Osteospermum calendulaceum

L.f.

LC

Indigenous; Endemic

Asteraceae

Osteospermum microphyllum

DC.

LC

Indigenous

Asteraceae

Osteospermum scariosum var. scariosum

DC.

NE

Indigenous

Asteraceae

Osteospermum sinuatum var. sinuatum

(DC.) Norl.

LC

Indigenous

Asteraceae

Othonna sp.

Poaceae

Panicum maximum

LC

Indigenous

Thymelaeaceae

Passerina corymbosa

LC

Indigenous; Endemic

Asteraceae

Pegolettia retrofracta

Jacq.
Eckl. ex
C.H.Wright
(Thunb.) Kies

LC

Indigenous

Geraniaceae

Pelargonium abrotanifolium

(L.f.) Jacq.

LC

Indigenous; Endemic

Geraniaceae

Pelargonium althaeoides

(L.) L'Her.

LC

Indigenous

Geraniaceae

Pelargonium aridum

LC

Indigenous

Geraniaceae

Pelargonium brevirostre

DD

Indigenous; Endemic

Geraniaceae

Pelargonium capituliforme

R.A.Dyer
E.Mey. ex
R.Knuth
R.Knuth

LC

Indigenous

Geraniaceae

Pelargonium denticulatum

Jacq.

LC

Indigenous; Endemic

Geraniaceae

Pelargonium griseum

R.Knuth

LC

Indigenous; Endemic

Geraniaceae

Pelargonium grossularioides

(L.) L'Her.

LC

Indigenous; Endemic

Geraniaceae

Pelargonium laxum subsp. laxum

(Sweet) G.Don

LC

Indigenous; Endemic

Geraniaceae

Pelargonium malacoides

R.Knuth

Geraniaceae

Pelargonium multicaule subsp. multicaule

Jacq.

LC

Indigenous

Geraniaceae

Pelargonium myrrhifolium var. myrrhifolium

(L.) L'Her.

LC

Indigenous; Endemic

Geraniaceae

Pelargonium ramosissimum

(Cav.) Willd.

LC

Indigenous; Endemic

Geraniaceae

Pelargonium ribifolium

LC

Indigenous; Endemic

Geraniaceae

Pelargonium sessiliflorum

Geraniaceae

Pelargonium tetragonum

Jacq.
Hellbr. ex M.M.le
Roux
(L.f.) L'Her.

LC

Indigenous; Endemic

Geraniaceae

Pelargonium tragacanthoides

Burch.

LC

Indigenous

Scrophulariaceae

Peliostomum leucorrhizum

E.Mey. ex Benth.

LC

Indigenous

Pteridaceae

Pellaea calomelanos var. calomelanos

LC

Indigenous

Pteridaceae

Pellaea leucomelas

LC

Indigenous; Endemic

Pteridaceae

Pellaea rufa

(Sw.) Link
(Mett. ex Kuhn)
Baker
A.F.Tryon

LC

Poaceae

Pennisetum setaceum

(Forssk.) Chiov.

NE

Indigenous; Endemic
Not indigenous; Naturalised;
Invasive

Poaceae

Pennisetum sphacelatum

Poaceae

Pentameris airoides subsp. airoides

Poaceae

Pentameris setifolia

Poaceae

Pentaschistis sp.

(Nees) T.Durand
& Schinz
Nees
(Thunb.) Galley
& H.P.Linder

Indigenous

Indigenous; Endemic

LC

Indigenous

LC

Indigenous

LC

Indigenous
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Asteraceae

Pentzia calcarea

Kies

LC

Indigenous

Asteraceae

Pentzia incana

(Thunb.) Kuntze

LC

Indigenous

Asteraceae

Pentzia lanata

Hutch.

LC

Indigenous

Asteraceae

Pentzia punctata

Harv. ex Hutch.

LC

Indigenous

Asteraceae

Pentzia quinquefida

(Thunb.) Less.

LC

Indigenous; Endemic

Asteraceae

Pentzia sp.

Poaceae

Phragmites australis

(Cav.) Steud.

LC

Indigenous

Rhamnaceae

Phylica purpurea

Asteraceae

Phymaspermum aciculare

Asteraceae

Phymaspermum parvifolium

Asteraceae

Phymaspermum thymelaeoides

Apocynaceae

Piaranthus comptus

Apocynaceae

Piaranthus geminatus subsp. geminatus

Sond.
(E.Mey. ex DC.)
Benth. & Hook.
ex B.D.Jacks.
(DC.) Benth. &
Hook. ex
B.D.Jacks.
(DC.) Magee &
Ruiters
N.E.Br.
(Masson)
N.E.Br.

Apocynaceae

Piaranthus sp.

Aytoniaceae

Plagiochasma rupestre var. rupestre

Polygalaceae

Indigenous
LC

Indigenous

LC

Indigenous; Endemic
Indigenous; Endemic

LC

Indigenous; Endemic

LC

Indigenous; Endemic

Polygala asbestina

(J.R.Forst. &
G.Forst.) Steph.
Burch.

LC

Indigenous; Endemic

Polygalaceae

Polygala ephedroides

Burch.

LC

Indigenous

Polygalaceae

Polygala leptophylla var. leptophylla

Burch.

LC

Indigenous

Polygalaceae

Polygala sp.

Polypodiaceae

Polypodium vulgare

L.

LC

Indigenous

Poaceae

Polypogon monspeliensis

(L.) Desf.

NE

Not indigenous; Naturalised

Fabaceae

Prosopis chilensis

(Molina) Stuntz

NE

Not indigenous; Naturalised

Fabaceae

Prosopis glandulosa var. glandulosa

Torr.

NE

Fabaceae

Prosopis velutina

Wooton

NE

Not indigenous; Naturalised
Not indigenous; Naturalised;
Invasive

Pottiaceae

Pseudocrossidium crinitum

Asteraceae

Pseudognaphalium luteoalbum

Cyperaceae

Pseudoschoenus inanis

Asteraceae

Pteronia bolusii

(Schultz)
R.H.Zander
(L.) Hilliard &
B.L.Burtt
(Thunb.) OtengYeb.
E.Phillips

Asteraceae

Pteronia glomerata

Asteraceae
Asteraceae

Indigenous

Indigenous
LC

Not indigenous; Cryptogenic

LC

Indigenous

LC

Indigenous; Endemic

L.f.

LC

Indigenous; Endemic

Pteronia hutchinsoniana

Compton

LC

Indigenous; Endemic

Pteronia membranacea

L.f.

LC

Indigenous; Endemic

Asteraceae

Pteronia staehelinoides

LC

Indigenous; Endemic

Ptychomitriaceae

Ptychomitrium cucullatifolium

Malvaceae

Radyera urens

DC.
(Mull.Hal.)
A.Jaeger
(L.f.) Bullock

LC

Indigenous

Ranunculaceae

Ranunculus multifidus

Forssk.

LC

Indigenous

Asteraceae

Relhania sp.

Bignoniaceae

Rhigozum obovatum

Burch.

LC

Indigenous

Bignoniaceae

Rhigozum trichotomum

Burch.

LC

Indigenous

Ricciaceae

Riccia albolimbata

S.W.Arnell

Indigenous

Ricciaceae

Riccia albovestita

O.H.Volk

Indigenous

Ricciaceae

Riccia simii

Perold

Indigenous

Indigenous
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Ricciaceae

Riccia sorocarpa

Bisch.

Indigenous

Ricciaceae

Riccia villosa

Indigenous; Endemic

Zygophyllaceae

Roepera incrustata

Zygophyllaceae

Roepera lichtensteiniana

Steph.
(Sond.) Beier &
Thulin
(Cham.) Beier &
Thulin

Polygonaceae

Rumex crispus

L.

Aizoaceae

Ruschia altigena

LC

Aizoaceae

Ruschia hamata

LC

Indigenous

Aizoaceae

Ruschia intricata

(L.Bolus) L.Bolus
(L.Bolus)
Schwantes
(N.E.Br.)
H.E.K.Hartmann
& Stuber

Not indigenous; Naturalised;
Invasive
Indigenous; Endemic

LC

Indigenous; Endemic

Aizoaceae

Ruschia sp.

Aizoaceae

Ruschia spinosa

(L.) Dehn

LC

Indigenous

Amaranthaceae

Salsola atrata

Botsch.

LC

Indigenous; Endemic

Amaranthaceae

Salsola dealata

Botsch.

LC

Amaranthaceae

Salsola kali

L.

Amaranthaceae

Salsola minutifolia

Botsch.

LC

Indigenous; Endemic
Not indigenous; Naturalised;
Invasive
Indigenous; Endemic

Amaranthaceae

Salsola seminuda

Botsch.

LC

Indigenous

Lamiaceae

Salvia disermas

L.

LC

Indigenous

Lamiaceae

Salvia stenophylla

Burch. ex Benth.

Dipsacaceae

L.

LC

Indigenous

Schltr.

DD

Indigenous; Endemic

Apocynaceae

Scabiosa columbaria
Schizoglossum aschersonianum var.
longipes
Schizoglossum bidens subsp. bidens

LC

Indigenous

Aizoaceae

Schlechteranthus spinescens

E.Mey.
(L.Bolus)
R.F.Powell

Caryophyllaceae

Scleranthus sp.

Anacardiaceae

Searsia pallens

Anacardiaceae

Searsia undulata

Gentianaceae

Sebaea pentandra var. pentandra

Gentianaceae

Sebaea sp.

Scrophulariaceae

Selago albida

Scrophulariaceae

Apocynaceae

(Eckl. & Zeyh.)
Moffett
(Jacq.) T.S.Yi,
A.J.Mill. & J.Wen
E.Mey.

Indigenous
Indigenous

Indigenous

Indigenous; Endemic

LC

Indigenous

LC

Indigenous

LC

Indigenous

Choisy

LC

Indigenous

Selago geniculata

L.f.

LC

Indigenous; Endemic

Scrophulariaceae

Selago gracilis

(Rolfe) Hilliard

LC

Indigenous; Endemic

Scrophulariaceae

Selago saxatilis

E.Mey.

LC

Indigenous

Scrophulariaceae

Selago sp.

Asteraceae

Senecio burchellii

DC.

LC

Indigenous; Endemic

Asteraceae

Senecio cotyledonis

DC.

LC

Indigenous

Asteraceae

Senecio inaequidens

DC.

LC

Indigenous

Asteraceae

Senecio pinnulatus

Thunb.

LC

Indigenous; Endemic

Amaranthaceae

Sericocoma avolans

Fenzl

LC

Indigenous

Amaranthaceae

Sericocoma sp.

Caryophyllaceae

Silene burchellii subsp. pilosellifolia

Otth ex DC.

Indigenous

Caryophyllaceae

Silene undulata

Aiton

Indigenous

Brassicaceae

Sisymbrium capense

Thunb.

LC

Indigenous

Solanaceae

Solanum retroflexum

Dunal

LC

Indigenous
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Asteraceae

Sonchus dregeanus

DC.

LC

Indigenous

Poaceae

Sporobolus ioclados

(Trin.) Nees

LC

Indigenous

Poaceae

Sporobolus tenellus

(Spreng.) Kunth

LC

Indigenous

Lamiaceae

Stachys dregeana

Benth.

LC

Indigenous

Lamiaceae

Stachys linearis

Burch. ex Benth.

LC

Indigenous

Lamiaceae

Stachys rugosa

Aiton

LC

Indigenous

Apocynaceae

Stapelia olivacea

N.E.Br.

LC

Indigenous; Endemic

Poaceae

Stipagrostis obtusa

LC

Indigenous

Poaceae

Stipagrostis uniplumis var. uniplumis

(Delile) Nees
(Licht.) De
Winter

LC

Indigenous

Aizoaceae

Stomatium sp.

Iridaceae

Syringodea concolor

LC

Indigenous; Endemic

Asteraceae

Tarchonanthus minor

LC

Indigenous

Poaceae

Tenaxia disticha

Cactaceae

Tephrocactus articulatus

Zygophyllaceae

Tetraena chrysopteron

Zygophyllaceae

Tetraena microcarpa

Aizoaceae

(Baker) M.P.de
Vos
Less.
(Nees)
N.P.Barker &
H.P.Linder

Indigenous
Not indigenous; Naturalised;
Invasive

(Pfeiff.) Backeb.

Tetragonia arbuscula

(Retief) Beier &
Thulin
(Licht. ex Cham.)
Beier & Thulin
Fenzl

LC

Indigenous

Aizoaceae

Tetragonia robusta

Fenzl

LC

Indigenous; Endemic

Aizoaceae

Tetragonia sp.

Lamiaceae

Teucrium trifidum

Retz.

LC

Indigenous

Poaceae

Themeda triandra

Forssk.

LC

Indigenous

Santalaceae

Thesium hystrix

A.W.Hill

LC

Indigenous

Apiaceae

Torilis arvensis

(Huds.) Link

Not indigenous; Naturalised

Pottiaceae

Tortula atrovirens

(Sm.) Lindb.

Indigenous

Asphodelaceae

Trachyandra acocksii

LC

Indigenous; Endemic

Asphodelaceae

Trachyandra jacquiniana

LC

Indigenous; Endemic

Poaceae

Tragus koelerioides

Oberm.
(Schult. &
Schult.f.) Oberm.
Asch.

LC

Indigenous

Poaceae

Tragus racemosus

LC

Indigenous

Poaceae

Tribolium purpureum

LC

Indigenous

Zygophyllaceae

Tribulus terrestris

(L.) All.
(L.f.) Verboom &
H.P.Linder
L.

LC

Indigenous

Boraginaceae

Trichodesma africanum

(L.) Lehm.

LC

Indigenous

Aizoaceae

Trichodiadema barbatum

LC

Indigenous; Endemic

Aizoaceae

Trichodiadema intonsum

(L.) Schwantes
(Haw.)
Schwantes

LC

Indigenous; Endemic

Aizoaceae

Trichodiadema sp.

Apocynaceae

Tridentea jucunda

LC

Indigenous

Scrophulariaceae

Trieenea glutinosa

(N.E.Br.)
L.C.Leach
(Schltr.) Hilliard

LC

Indigenous; Endemic

Fabaceae

Ser.
(Thunb.) Hilliard
& B.L.Burtt
Baker

NE

Indigenous

LC

Indigenous

Alliaceae

Trifolium africanum var. africanum
Troglophyton capillaceum subsp.
capillaceum
Tulbaghia leucantha

LC

Indigenous

Crassulaceae

Tylecodon reticulatus subsp. reticulatus

(L.f.) Toelken

LC

Indigenous

Crassulaceae

Tylecodon wallichii subsp. wallichii

(Harv.) Toelken

LC

Indigenous; Endemic

Asteraceae

Indigenous
Indigenous
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Asteraceae

Ursinia nana subsp. nana

LC

Indigenous

LC

Indigenous

LC

Indigenous; Endemic

LC

Indigenous; Endemic

Viscum rotundifolium

DC.
(Hayne) Banfi &
Galasso
(L.) DC.
E.Mey. ex
Sprague
L.f.

Fabaceae

Vachellia karroo

Hyacinthaceae

Veltheimia capensis

Santalaceae

Viscum continuum

Santalaceae

LC

Poaceae

Vulpia myuros

(L.) C.C.Gmel.

NE

Campanulaceae

Wahlenbergia androsacea

LC

Campanulaceae

Wahlenbergia nodosa

A.DC.
(H.Buek)
Lammers

Indigenous
Not indigenous; Naturalised;
Invasive
Indigenous

LC

Indigenous; Endemic

Campanulaceae

Wahlenbergia sp.

Campanulaceae

Wahlenbergia tenella var. tenella

(L.f.) Lammers

LC

Indigenous; Endemic

Campanulaceae

(L.f.) A.DC.

LC

Indigenous

(E.Mey.) D.Dietr.

LC

Indigenous; Endemic

Scrophulariaceae

Wahlenbergia undulata
Xysmalobium gomphocarpoides var.
parvilobum
Zaluzianskya peduncularis

(Benth.) Walp.

LC

Indigenous

Scrophulariaceae

Zaluzianskya venusta

Hilliard

LC

Indigenous; Endemic

Apocynaceae
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Appendix C

Mammals expected in the project area

Species

Common Name

Conservation Status
Regional (SANBI, 2016)

IUCN (2017)

Aethomys granti

Grant's rock mouse

Unlisted

LC

Aethomys namaquensis

Namaqua rock rat

LC

LC

Antidorcas marsupialis

Springbok

LC

LC

Aonyx capensis

Cape Clawless Otter

NT

NT

Bunolagus monticularis

Riverine Rabbit

EN

CR

Canis mesomelas

Black-backed Jackal

LC

LC

Caracal caracal

Caracal

LC

LC

Chlorotalpa sclateri

Sclater's Golden Mole

LC

LC

Crocidura cyanea

Reddish-grey Musk Shrew

LC

LC

Cryptomys hottentotus

Common Mole-rat

LC

LC

Cynictis penicillata

Yellow Mongoose

LC

LC

Dendromus melanotis

Grey Climbing Mouse

LC

LC

Desmodillus auricularis

Short-tailed Gerbil

Elephantulus edwardii

Cape elephant shrew

Elephantulus rupestris

Western rock sengi

Eptesicus hottentotus

Long-tailed Serotine Bat

LC

LC

Felis nigripes

Black-footed Cat

VU

VU

Felis silvestris

African Wildcat

LC

LC

Genetta genetta

Small-spotted Genet

LC

LC

Gerbillurus paeba

Hairy-footed Gerbil

LC

LC

Graphiurus ocularis

Spectacular Dormouse

NT

LC

Herpestes pulverulentus

Cape Grey Mongoose

LC

LC

Hystrix africaeaustralis

Cape Porcupine

LC

LC

Ictonyx striatus

Striped Polecat

LC

LC

Leptailurus serval

Serval

NT

LC

Lepus capensis

Cape Hare

LC

LC

Lepus saxatilis

Scrub Hare

LC

LC

Macroscelides proboscideus

Karoo Round-eared Sengi

LC

LC

Malacothrix typica

Gerbil Mouse

LC

LC

Mastomys coucha

Multimammate Mouse

LC

LC

Mellivora capensis

Honey Badger

LC

LC

Mus musculus

House Mouse

Unlisted

LC

Neoromicia capensis

Cape Serotine Bat

LC

LC

Nycteris thebaica

Egyptian Slit-faced Bat

LC

LC

Oreotragus oreotragus

Klipspringer

LC

LC

Orycteropus afer

Aardvark

LC

LC

Otocyon megalotis

Bat-eared Fox

LC

LC

Otomys saundersiae

Saunder's vlei rat

LC

LC

Otomys unisulcatus

Karoo Bush Rat

LC

LC

Panthera pardus

Leopard

VU

VU

Papio ursinus

Chacma Baboon

LC

LC

Parahyaena brunnea

Brown Hyaena

NT

NT

Parotomys brantsii

Brants' Whistling Rat

LC

LC

LC

LC

Unlisted

LC

LC

LC
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Parotomys littledalei

Littledale's Whistling Rat

NT

LC

Pelea capreolus

Grey Rhebok

NT

NT

Petromyscus collinus

Pygmy Rock Mouse

LC

LC

Poecilogale albinucha

African Striped Weasel

NT

LC

Procavia capensis

Rock Hyrax

LC

LC

Pronolagus saundersiae

Natal Red Rock Rabbit

LC

LC

Proteles cristata

Aardwolf

LC

LC

Raphicerus campestris

Steenbok

LC

LC

Rhabdomys pumilio

Xeric Four-striped Mouse

LC

LC

Rousettus aegyptiacus

Egyptian Fruit Bat

LC

LC

Suncus varilla

Lesser Dwarf Shrew

LC

LC

Suricata suricatta

Suricate

LC

LC

Sylvicapra grimmia

Common Duiker

LC

LC

Tadarida aegyptiaca

Egyptian Free-tailed Bat

LC

LC

Tragelaphus strepsiceros

Greater Kudu

LC

LC

Vulpes chama

Cape Fox

LC

LC
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Reptiles species expected in the project area

Species

Common Name

Conservation Status
Regional (SANBI, 2016)

IUCN (2017)

Acontias meleagris

Cape Legless Skink

LC

LC

Agama aculeata aculeata

Western Ground Agama

LC

Unlisted

Agama atra

Southern Rock Agama

LC

LC

Aspidelaps lubricus lubricus

Cape coral snake

LC

LC

Bitis arietans arietans

Puff Adder

LC

Unlisted

Boaedon capensis

Brown House Snake

LC

LC

Bradypodion ventrale

Eastern Cape Dwarf Chameleon

LC

LC

Chamaeleo namaquensis

Namaqua Chameleon

LC

LC

Chersina angulata

Angulate Tortoise

LC

LC

Chersobius boulengeri

Karoo padloper

LC

Unlisted

Chondrodactylus angulifer

Common Giant Gecko

LC

LC

Chondrodactylus bibronii

Bibron's Gecko

LC

Unlisted

Cordylosaurus subtessellatus

Dwarf Plated Lizard

LC

LC

Cordylus cordylus

Cape Girdles Lizard

LC

LC

Crotaphopeltis hotamboeia

Red-lipped Snake

LC

Unlisted

Dasypeltis scabra

Rhombic Egg-eater

LC

LC

Dipsina multimaculata

Dwarf Beaked Snake

LC

Unlisted

Duberria lutrix

Common Slug-eater

LC

LC

Gerrhosaurus typicus

Karoo plated lizard

Unlisted

Unlisted

Goggia braacki

Braack's Pygmy Gecko

LC

LC

Goggia incognita

Striped Pygmy Gecko

LC

LC

Hemachatus haemachatus

Rinkhals

LC

LC

Homopus femoralis

Greater Dwarf Tortoise

LC

LC

Homoroselaps lacteus

Spotted Harlequin Snake

LC

LC

Karusasaurus polyzonus

Southern Karusa Lizard

LC

LC

Lamprophis aurora

Aurora House Snake

LC

LC

Lamprophis guttatus

Spotted Rock Snake

LC

LC

Meroles suborbitalis

Spotted Desert Lizard

LC

Unlisted

Naja nivea

Cape Cobra

LC

Unlisted

Nucras livida

Karoo Sandveld Lizard

LC

LC

Pachydactylus capensis

Cape Gecko

LC

Unlisted

Pachydactylus geitje

Ocellated Gecko

LC

LC

Pachydactylus kladaroderma

Thin-skinned Gecko

LC

LC

Pachydactylus latirostris

Quartz Gecko

LC

Unlisted

Pachydactylus maculatus

Spotted Gecko

LC

LC

Pachydactylus mariquensis

Common Banded Gecko

LC

LC

Pachydactylus oculatus

Golden Spotted Gecko

LC

LC

Pachydactylus purcelli

Purcell's Gecko

LC

Unlisted

Pedioplanis burchelli

Burchell's Sand Lizard

LC

LC

Pedioplanis laticeps

Karoo Sand Lizard

LC

LC

Pedioplanis lineoocellata pulchella

Common sand lizard

LC

LC

Pedioplanis namaquensis

Namaqua Sand Lizard

LC

Unlisted

Pelomedusa galeata

South African Marsh Terrapin

Not evaluated

Unlisted

info@thebiodiversitycompany.com

116

Terrestrial Ecology Assessment
Beaufort West PV
Prosymna sundevallii

Sundevall's Shovel-snout

LC

LC

Psammobates tentorius verroxii

Tent Tortoise

NT

NT

Psammophis crucifer

Cross-marked Grass Snake

LC

LC

Psammophis notostictus

Karoo Sand Snake

LC

Unlisted

Psammophylax rhombeatus

Spotted Grass Snake

LC

Unlisted

Pseudaspis cana

Mole Snake

LC

Unlisted

Pseudocordylus microlepidotus microlepidotus

Cape Crag Lizard

LC

LC

Pseudocordylus microlepidotus namaquensis

Nuweveldberg Crag Lizard

LC

LC

Ptenopus garrulus maculatus

Spotted Barking Gecko

LC

Unlisted

Rhinotyphlops lalandei

Delalande's Beaked Blind Snake

LC

Unlisted

Stigmochelys pardalis

Leopard Tortoise

LC

LC

Tetradactylus tetradactylus

Cape Long-tailed Seps

LC

LC

Trachylepis capensis

Cape Skink

LC

Unlisted

Trachylepis homalocephala

Red-sided Skink

LC

LC

Trachylepis occidentalis

Western Three-striped Skink

LC

Unlisted

Trachylepis sulcata sulcata

Westren Rock Skink

LC

Unlisted

Trachylepis variegata

Variegated Skink

LC

Unlisted

Varanus albigularis albigularis

Southern Rock Monitor

LC

Unlisted
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Appendix E
Species

Amphibians expected in the project area
Common Name

Conservation Status
Regional (SANBI, 2016)

IUCN (2017)

Amietia fuscigula

Common River Frog

LC

LC

Amietia poyntoni

Poynton's River Frog

LC

LC

Cacosternum boettgeri

Common Caco

LC

LC

Cacosternum karooicum

Karoo Caco

DD

LC

Kassina senegalensis

Bubbling Kassina

LC

LC

Poyntonophrynus vertebralis

Southern Pygmy Toad

LC

LC

Pyxicephalus adspersus

Giant Bullfrog

LC

LC

Sclerophrys capensis

Raucous Toad

LC

LC

Strongylopus grayii

Clicking Stream Frog

LC

LC

Tomopterna delalandii

Cape Sand Frog

LC

LC

Tomopterna tandyi

Tandy's Sand Frog

LC

LC

Vandijkophrynus gariepensis

Karoo toad

LC

LC

Xenopus laevis

Common Platanna

LC

LC
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EXECUTIVE SUMMARY
Introduction and Background
The Beaufort West Photovoltaic (PV) Project A photovoltaic (PV) plant development has been proposed for a Lemoensfontein 158
and Kuilspoort 161. The original intention for the site was to develop it as a wind farm (“Beaufort West Wind Farm”) and a
comprehensive avifaunal impact survey was undertaken by Avisense Consulting CC (Dr Andrew Jenkins) to ascertain the ecological
status and potential ecological impacts of the avifaunal communities identified from the region. The development strategy for the
site was changed from a wind farm to a PV plant, which resulted in a change in scale and significance of the different impacts to
the avifaunal communities having been identified. Scientific Terrestrial Services (STS) was requested to re-evaluate the survey
area to evaluate any changes to the land use that may have resulted in an altered ecological status and to identify the impacts to
the avifaunal communities brought about through changes to the project infrastructure as well as the project area.
Survey methodology included the review of the existing Avisense avifaunal specialist report (Jenkins, 2011), a comprehensive and
a comprehensive desktop review. This was then supplemented through a ground-truthing field survey undertaken during late April
2021, where pertinent areas associated with the various habitat units were surveyed for condition and potential to support avifaunal
biodiversity that has been recorded from the region. Emphasis was placed on ascertaining the potential for the habitat units of
supporting Red Data Listed (RDL) species.

Results and Discussions
The PV Plant area was shown to have suffered general habitat transformation and degradation due to infrastructure development
and land use management. The loss of habitat associated with the development of the PV Plant is therefore thought to be of limited
significance as the infrastructure footprint area is not thought to provide habitat that would significantly contribute to avifaunal
conservation within the area. The greater PV cadastral area presents natural habitat, and it is assumed that this will be maintained
as such.
The survey area includes a significant amount of existing powerlines, ranging from 400 kV transmission lines to smaller distribution
lines. The proposed powerline is to run alongside an existing 132 kV powerline for its entire route. There is no need for a servitude
road to be established as existing servitude roads will be used. There is also no need for substantial removal of vegetation within
the powerline corridor. All of these features greatly reduce the impact significance of the powerline development.
Conclusions & Recommendations:
The following final conclusions were drawn following an avifaunal survey of the areas that would be impacted by the proposed
Beaufort West Photovoltaic Project:
• A comprehensive avifaunal ecological and impact report was produced by Avisense for the project in 2011. Although
changes to the project design necessitated a review of the associated avifaunal impacts resulting from the changes, the
ecological descriptions and avifaunal species community structures and descriptions remain true and therefore have not been
expanded upon within this report. It is therefore important to read the Avisense (2011) report in conjunction with the present
report for a comprehensive analysis of the potential avifaunal impacts.
• The change of the project design from a wind farm to a PV solar farm has significantly reduced the potential impacts to
avifauna within the PV cadastral area. Overall impact ratings prior to the implementation of mitigation measures within this
area are rated as moderate but are reduced to low with mitigation measures being implemented.
• The proposed powerline development associated with the project aligns with existing powerline infrastructure for its entire
route. This substantially reduces its overall impact significance to low, which can then also be further reduced with the
implementation of mitigation measures, which are readily achievable.
• Major migratory corridors have been identified and it is recommended that mitigation measures to make the lines more
visible to birds be implemented within these sections. These sections largely coincide with sections of existing powerlines that
are fitted with visibility devices.
• Ongoing monitoring should be undertaken during the operations phase of the development to identify further problem
areas and mitigation measures implemented if found to be necessary.
• Habitat units that are considered to be particularly important to avifaunal conservation such as watercourses, riparian
zones and wetlands should be impacted as little as possible, and towers should be placed to span across these habitat units
to limit localised disturbances and habitat destruction.
• Indiscriminate habitat destruction must not be allowed to take place within areas outside of the construction footprint
areas. Any destruction of habitat that has occurred that is not part of the ultimate footprint of the infrastructure must be
rehabilitated.
It should be noted that, to conserve the ecological features within the region, a holistic conservation approach should be adopted.
This includes keeping general habitat destruction to an absolute minimum. Conserving the habitat units will ultimately conserve the
species communities that depend on it for survival. This can only be achieved by the efforts of the contractor during the various
processes of the construction phase.
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GLOSSARY OF TERMS
Most definitions are based on terms and concepts elaborated by Richardson et al. (2011), Hui and
Richardson (2017) and Wilson et al. (2017), with consideration to their applicability in the South African
context, especially South African legislation [notably the National Environmental Management:
Biodiversity Act, 2004 (Act no. 10 of 2004), and the associated Alien and Invasive Species (A&IS)
Regulations, 2014].
The variability among living organisms from all sources including,
Biological diversity or
terrestrial, marine, and other aquatic ecosystems and the
Biodiversity (as per the
ecological complexes of which they are part and includes diversity
definition in NEMBA)
within species, between species, and of ecosystems.
Biome - as per Mucina and
A broad ecological spatial unit representing major life zones of large
Rutherford (2006); after Low natural areas – defined mainly by vegetation structure, climate, and
and Rebelo (1998).
major large-scale disturbance factors (such as fires).
A dispersal route or a physical connection of suitable habitats
disturbaCorridor
linking previously unconnected regions.
A CBA is an area considered important for the survival of
Critical Biodiversity Area
threatened species and includes valuable ecosystems such as
(CBA)
wetlands, untransformed vegetation, and ridges.
A temporal change, either regular or irregular (uncertain), in the
environmental conditions that can trigger population fluctuations
Disturbance
and secondary succession. Disturbance is an important driver of
biological invasions.
An ESA provides connectivity and important ecological processes
Ecological Support Area
between CBAs and is therefore important in terms of habitat
(ESA)
conservation.
Organisms in danger of extinction if causal factors continue to
Endangered
operate.
Species that are only found within a pre-defined area. There can
therefore be sub-continental (e.g. southern Africa), national (South
Endemic species
Africa), provincial, regional, or even within a particular mountain
range.
Habitat (as per the definition
A place where a species or ecological community naturally occurs.
in NEMBA)
The IBA Programme identifies and works to conserve a network of
sites critical for the long-term survival of bird species that: are
Important Bird and
globally threatened, have a restricted range, are restricted to
Biodiversity Area (IBA)
specific biomes/vegetation types or sites that have significant
populations.
The integrity of an ecosystem refers to its functional completeness,
Integrity (ecological)
including its components (species) its patterns (distribution) and its
processes.
Alien species that sustain self-replacing populations over several
life cycles, produce reproductive offspring, often in very large
Invasive species
numbers at considerable distances from the parent and/or site of
introduction, and have the potential to spread over long distances.
Least Threatened
Least threatened ecosystems are still largely intact.
According to the Red List of South African plants
(http://redlist.sanbi.org/) and the International Union for
Red Data Listed (RDL)
Conservation of Nature (IUCN), organisms that fall into the Extinct
species
in the Wild (EW), critically endangered (CR), Endangered (EN),
Vulnerable (VU) categories of ecological status.
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LIST OF ACRONYMS
AIP
BGIS
CARA
CBA
CR
DEFF
EAP
EIA
EN
ESA
GIS
GPS
Ha
IBA
IEM
IUCN
MAP
MAPE
MASMS
MAT
MFD
MTPA
NBA
NEMA
NEMBA
NPAES
NT
OHPL
PES
POC
PV
QDS
RDL
SABAP 2
SACAD
SANBI
SAPAD
SCC
STS
TOPS
VU

Alien Invasive Plant
Biodiversity Geographic Information Systems
Conservation of Agricultural Resource Act
Critical Biodiversity Area
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1. INTRODUCTION
1.1. Background, Aims & Objectives
The development of a 75 MW solar power plant facility, known as the Beaufort West
Photovoltaic Project (“PV Project”) has been proposed for an area located to the northeast of
the town of Beaufort West in the Western Cape Province. The proponent area of the PV Plant
is approximately 1800 ha (referred to as the cadastral boundary) although the actual PV Plant
footprint area measures approximately 150 ha (referred to as the PV Plant area/PV Plant
Blocl). The locality of the project, showing the layout of the infrastructure is presented in Error!
Reference source not found. and 2.

Included in the proposed development is the construction of a new 132 kV overhead powerline
that will run between the existing Hoodia Substation in the north and Droërivier Substation in
the south, a distance of approximately 14.9 km (Figure 1 and 2). The PV Plant will have a
substation located at its eastern side and a 132 kV powerline will connect the PV Plant
substation to the Hoodia Substation, located to the east (Figure 3). This is a distance of
approximately 2.5 km. This powerline will align parallel to existing powerlines of similar
magnitude. A servitude of 28 m is designated to the powerline. Hoodia Substation is a stepup substation that will be upgraded by the proponent as part of the development. There is a
further tie-in powerline that links the abovementioned proposed 14.9 km powerline to the
Droërivier Substation (Figure 5 and 6).

A specialist avifaunal survey was undertaken during 2011 (Dr Andrew Jenkins, Avisense) for
the site, which assessed the overall ecological relevance of the site to sustaining the avifaunal
community from the region and assessed the expected ecological impacts imposed on the
avifaunal communities resulting in a development of the (then) intended land use (a wind farm
development). This report detailed the habitat type and ecological condition of the Cadastral
area and provided a comprehensive analysis of the avifaunal species community structures,
priority species. These features will therefore not be repeated in the present report. The details
of the development changed since to rather include a photovoltaic (PV) power plant and
included the overhead powerlines described above. Therefore, the avifaunal survey was to be
reviewed to include the impacting features and to provide mitigation measures to abate the
potential negative impacts to avifauna within the area. As this present report is regarded as
complementary to the Avisense report (2011) (Appendix E), it is important that this report be
read and considered in conjunction with the original avifaunal report.
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1.2. Scope of Work
STS was requested to undertake an avifaunal ecological and impact survey to rate the impact
significance to the avifaunal communities emanating from the proposed development
activities. Included within the scope was to determine whether any substantial changes to the
land use have taken place since the specialist avifaunal survey by Avisense was undertaken
during 2011, and to include the impact ratings pertaining to the various proposed powerline
features associated with the development.
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Figure 1: Digital satellite image depicting the study area in relation to surrounding area.
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Figure 2: The study area depicted on a 1:50 000 topographical map in relation to the surrounding area.
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Figure 3: Zoomed illustration of the north western portion of the PV plant areas and a section of the proposed powerline.
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Figure 4: Zoomed illustration of the central portion of the proposed powerline.
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Figure 5: Zoomed illustration of the south western portion of the study area and the Droerivier Substation with existing infrastructure.
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Figure 6: Zoomed illustration of the features associated with the Droërivier Substation and the tie-in line.
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Figure 7: Important conservation areas within the landscape of the PV plant areas and a section of the proposed powerline
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2. ASSUMPTIONS & LIMITATIONS
The conclusions to overall perceived impacts have been based on a desktop survey that was
reiterated by ground-truthing through a field survey of the proposed development area.
Although no significant limitations are expected, the limited time spent on the site does not
allow for comprehensive species observations and therefore species distribution records for
the area are utilised to supplement this report rather than direct on-site observations.

3

METHODS & MATERIALS

3.1. Desktop survey
Scrutiny of topographical maps, aerial imagery, and available GIS mapping databases
(provincial and national) as well as the latest available literature were used to set the baseline
data for the survey area. The Avisense (2011) specialist report was utilised as a reference
baseline for the project (Appendix E).

3.2. Field survey
A field survey was undertaken to assess the site during April 2021, during which various areas
pertaining to the proposed development area were assessed. This field survey allowed for the
ground-truthing identification of ecologically sensitive habitat, the overall ecological integrity of
the vegetation structures, and the areas considered pertinent to avifaunal conservation. The
general degree of transformation of the habitat types and units were also assessed during the
field survey that allowed for overall general impressions as well as to allow for generalisations
regarding habitat sensitivity. This allowed for cross-referencing to those data that were
gathered during the desktop survey as well as to compare to the habitat descriptions provided
by Avisense (2011).

Visual observations were undertaken to identify the avifaunal composition throughout the
survey area by making use of binoculars for direct observations and identification of calls for
indirect observations and species counts. The number, alignment, and magnitude of existing
powerlines within the immediate project area was also noted.

3.3. Indemnity and Terms of use of this Report
The findings, results, observations, conclusions and recommendations given in this report are
based on the author’s best scientific and professional knowledge as well as available
information. The report is based on survey and assessment techniques which are limited by

10

STS 210034: Avifauna Assessment

May 2021

time and budgetary constraints relevant to the type and level of investigation undertaken and
STS CC and its staff reserve the right to modify aspects of the report including the
recommendations if and when new information may become available from ongoing research
or further work in this field, or pertaining to this investigation.
Although STS CC exercises due care and diligence in rendering services and preparing
documents, STS CC accepts no liability and the client, by receiving this document, indemnifies
STS CC and its directors, managers, agents and employees against all actions, claims,
demands, losses, liabilities, costs, damages and expenses arising from or in connection with
services rendered, directly or indirectly by STS CC and by the use of the information contained
in this document.
This report must not be altered or added to without the prior written consent of the author. This
also refers to electronic copies of this report, which are supplied for the purposes of inclusion
as part of other reports, including main reports. Similarly, any recommendations, statements
or conclusions drawn from or based on this report must make reference to this report. If these
form part of a main report relating to this investigation or report, this report must be included
in its entirety as an appendix or separate section of the main report.

4. AIMS & OBJECTIVES
The aim of the survey was to ascertain the ecological state of the avifaunal communities within
the region associated with the survey area, to evaluate the state of the habitat features and
potential dependent avifaunal species that could be impacted by the proposed development
activities. Once the habitat features and potential avifaunal species community structures
have been ascertained, the significance of the potential impacts emanating from a
development of this nature within the areas proposed could be determined. This document
presents the findings of a field survey undertaken during late April 2021.

5. RESULTS & DISCUSSIONS
5.1. General description of the study area
The habitat features and general ecological descriptions of the habitat units associated with
the cadastral area as well as the surrounding habitat features considered important to
avifaunal conservation and population support was provided by Avisense (2011). Field
observations from the April 2021 survey noted no significant changes to the land use and
ecological state of the immediate area and therefore the original habitat descriptions remain
relevant.
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The surrounding region does indeed provide significant habitat features that support a variety
of conservationally significant avifaunal species and is in close proximity to the Karoo National
Park (a formally conserved area) which is also designated as an Important Birding Area (IBA),
located to the nearby west of the site and other privately-conserved areas (e.g. Steenbokkie
Private Nature Reserve located to the nearby southeast) and private game farm
establishments that imply actively conserved and managed natural areas. The extent of
conserved habitat within the area reiterates the significance of the habitat to avifaunal
conservation within the region. These features are presented in Figure 7.

Existing drivers of ecological change include infrastructure development (the cadastral area
falls within the peri-urban outskirts of Beaufort West town), formal and informal road networks,
livestock grazing, a relatively high occurrence of existing powerlines, which include a 400 kV
and various 132 kV transmission lines, together with smaller 88 kV and other distribution lines,
many of which run in a similar alignment to the proposed 14.9 km 132 kV line between Hoodia
and Droërivier Substations. Therefore, although the cumulative impacts of habitat
transformation resulting from powerline development within the area can be considered
relatively high, it remains more favourable to cluster impacting features than to spread them
across the landscape into previously undisturbed areas.

General habitat transformation and ecological degradation varies across the landscape. The
proposed powerline runs through areas designated as a municipal dumping site, runs close to
semi-formal residential zones where residents tend to harvest and utilise the natural
resources, which leads to disturbances, open and largely natural areas, and areas that are
suffering from grazing pressure.

Various views of the habitat features encountered throughout the survey area are presented
in Figure 8 below.
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Habitat features associated with the PV Plant area,
showing an existing distribution powerline that crosses
through the cadastral area.

May 2021

Habitat features associated with the PV Plant area.

Habitat features associated with the PV Plant area,
with the Nuweveld Escarpment visible in the
background.

Habitat features associated with the PV Plant area.

Non-perennial watercourse within the PV cadastral
area (as well as throughout the project area) provides
habitat diversity for many species of birds.

Further woodland habitat features associated with
non-perennial watercourses associated with the PV
cadastral area.
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Powerline development already forms a significant
part of infrastructure development within the project
area.

Habitat features associated with the powerline
alignment route. This is the existing 132 kV powerline
will run parallel to the proposed new powerline within
an adjacent servitude.

Habitat features associated with the powerline
alignment route.

Habitat features associated with the powerline
alignment route.

Habitat features associated with the powerline
alignment route.

Habitat features associated with the powerline
alignment route.
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The Droërivier Substation.

Structures fitted to existing lines within the area to
increase visibility for flying birds in an effort to avert
collision impacts.

Habitat features associated with the powerline
alignment route.

Habitat features associated with the powerline
alignment route.

Figure 8: Various views of the habitat features throughout the survey area.

5.2. Habitat units supporting avifaunal diversity
Within southern Africa, the diversity of bird species in different habitats is strongly dependent
on habitat structure, quality of habitat, habitat interconnectivity and rainfall. In general, the
least structured and driest habitats have the fewest species, resulting in strong west-east
gradient of increasing species richness (Hockey et al, 2006). The relationship between rainfall
and species diversity is, however, not as simple as that. Forests, for example, in high rainfall
regions of southern Africa support less species diversity than mesic savannas. Endemism in
avifaunal distribution is comparably simpler and arid areas incorporate a higher degree of
specialist species and therefore endemic species as well. There is therefore a simpler
correlation between a rainfall gradient, habitat types and avifaunal species endemism than
these climatic features and species diversity (Hockey et al, 2006). The survey area falls
predominantly within a Karoo-type habitat unit. The PV cadastral area includes some non-
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perennial, but well-defined watercourses that support wooded thickets. Seasonal surface
water would occur within these watercourses in the form of isolated pools. Sustained running
water would be relatively short-lived and limited to periods following substantial rainfall. There
are shallow depressions with soil characteristics within the cadastral area that would indicate
seasonal surface water, which would provide a habitat type for long enough to be considered
a significant contributing habitat unit for supporting some wetland-specific avifaunal species.
This is, however, not a dominant feature and the cadastral area is not thought to substantially
contribute to support of wetland species but rather to cater for fleeting occurrences for foraging
purposes. The PV plant cadastral area is topographically flat, but the Nuweveld Escarpment
located to the north of the site offers mountainous slopes and cliff faces that support significant
breeding and roosting areas for many conservationally significant species.

The powerline alignment route is also predominantly associated with Karoo-type habitat and
is also relatively flat, although rocky ridges are included within the alignment route. The
powerline alignment crosses various non-perennial watercourses, with the most significant
being the Gamka River. At the time of the survey (April 2021), this river had retained isolated
pools, which provides valuable resources for avifauna. The associated riparian thickets also
provide refuge and breeding habitat for many of the smaller passerine species. Much of the
powerline alignment runs through ecologically degraded areas, which offers limited value to
avifaunal species.

Habitat units applicable to avifaunal within the area are comprehensively described by
Avisense (2011). Having observed no significant changes in habitat type and ecological
condition, those descriptions remain relevant.

5.3. Assessment of avifaunal species diversity
A comprehensive analysis of the avifaunal species associated with the survey area has been
provided by Avisense (2011) and therefore will not be repeated in this report. It is important
that this present report be read in conjunction with the Avisense (2011) report.

5.4. Major migratory corridors
Avifaunal species migrate for a variety of reasons. The migrations that are applicable to the
proposed development are those cyclic movements that are undertaken on a daily (or longer)
period for foraging/hunting and roosting. Various features are utilised for navigation purposes
by birds whilst migrating, which include rivers, prominent linear ridges, and linear infrastructure
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such as roads. Birds will fly between foraging grounds and roosting areas and between habitat
units such as wetlands on a daily basis for foraging purposes.

Figure 9: The main migratory routes identified for the survey area and how they associate with
the proposed infrastructure.

Linear aerial infrastructure such as powerlines, if traversing these migratory routes, pose a
threat of collision impacts to these birds, with the earth wire very often being the line posing
as the most significant line as it is often a single, and therefore difficult to see, wire. The phase
conductors are usually clustered and of a greater gauge, which makes them more visible to
flying birds, especially in adverse weather conditions and/or low light. The major migratory
routes associated with the various line alternatives have been identified and are mapped in 9
and Figure 10. The zones designated as very high and high will require mitigation measures
to increase the visibility of the earth wire in these areas. It was noted during the field survey
that the existing powerlines were also provided with visibility devices within these zones,
reiterating the need for this strategy for a new line development. It should be noted that the
tie-in line associated with the Droërivier Substation crosses a watercourse. Although this area
is designated as a medium risk zone, it is recommended that visibility devices be fitted within
this section as well. Mitigation measures are outlined under the relevant section of the report.
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Figure 10: The risk zones where migratory routes coincide with the infrastructure associated
with the project.

5.5. Comparison of Alternatives
No alternatives to the PV Plant area or the associated powerline alignments were presented
for evaluation and therefore no comparisons could be made.

6. IMPACT ASSESSMENT
6.1. General avifaunal impacts
The project is made up of two distinct components, with the categorization of these
components being defined by the associated potential impacts to avifauna, namely the
establishment of the PV Plant and associated localised infrastructure and services, and the
construction and establishment of overhead powerlines. The impacts associated with the PV
plant include habitat destruction with permanent habitat transformation and displacement of
species, whereas the establishment of the powerlines results in short-term habitat destruction
of limited significance but presents the long-term impacts of avifaunal mortalities due to
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collisions with earth and phase conductors and possible electrocutions. There may also be
positive impacts to avifaunal species emanating from the development.

Interactions of wildlife, especially birds, with overhead powerlines can be damaging to both
the infrastructure (damage to infrastructure due to shorting (earthing) from nest construction,
streamers (faecal matter creating an arc between phase wires, etc.) as well as to the
biodiversity (ecological impacts). A major cause of unnatural mortality of birds emanates from
collisions and electrocutions with overhead lines (van Rooyen, 2004). Electrocution impacts
tend to be limited to powerlines of less than 132 kV because the air space between phase
conductors and earth wires tends to be larger than the wingspan of the birds. This makes it
unlikely for birds to contact both simultaneously. Electrocution impacts could still, however,
occur but is more likely to occur as a short circuit due to the build-up of faecal matter and/or
nesting materials. Species groups most at risk of collision impacts are those with heavier
bodies and relatively small wingspan, making them less manoeuvrable and therefore more
prone to collisions. Species groups include bustards, storks, korhaans, cranes, eagles,
vultures, etc. Further groups at risk are fast-flying waterfowl, especially ducks and geese.
Another group of birds that are at increased risk and are known to migrate at night are
flamingos (ACEE, 2001; van Rooyen, 2004). Both the Greater flamingo (Phoenicopterus
ruber) and Lesser flamingo (Phoenicopterus minor) have been recorded from the region.
These species tend to migrate between open waterbodies that offer substantive wadeable
areas and therefore the likelihood of occurring within the survey area in significant numbers is
thought limited.

The avifaunal impacts associated with powerline construction have been identified as the
following (van Rooyen, 2004):
1. Site disturbances, habitat destruction and displacement of species. This is important
to all species but is most pertinent to RDL species identified within the area. Initial
destruction and then the maintenance of vegetation clearing within servitudes have a
greater impact within savanna areas in comparison to grassland-dominated areas.
Grassland areas and areas incorporating a low canopy or sparse canopy cover (low)
are generally not stripped of vegetation to accommodate a safe servitude for the
overhead line and will re-establish within the servitudes (due to fire risks) following
completion of the construction phases. Larger trees and shrubs within savanna areas
are felled and removed and are not allowed to re-establish, which leads to habitat
transformation. Individuals of larger trees (especially in cases of nationally/provincially
protected species) can be accommodated, and impacts avoided.
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2. Collision of flying birds with overhead wires and electrocution. This is important not
only to RDL species, but to all larger and migratory species. The impact of
electrocutions is mostly limited to lines of less than 132 kV due to the short distance
between the earth wires and phase wires that can be spanned by larger birds with
wider wingspans. This aspect is therefore of limited relevance to the proposed
development. Collisions with overhead powerline and telephone line infrastructure
accounts for a considerable proportion of the fatalities of larger avifaunal species.
Groups such as korhaans and bustards (both represented within the survey area)
seem to be particularly prone to collisions, with mortality rates of up to one individual
per year per kilometre of line being reported within Karoo areas (Hockey et al., 2006).

The impacts on the power lines themselves emanating from avifauna within the area have
also been identified as important aspects to consider. These include (van Rooyen, 2004):
1. Bird collisions that create interruptions in power supply;
2. Streamers (long streams of bird excreta) emanating from perched birds on pylons can
cause short-circuits by affecting the insulators fitted to the line; and
3. Nesting birds on pylons that can potentially lead to short-circuits and fires. Some
species utilise pieces of wire during nest building, which can short-circuit when the
nest collapses (ACEE, 2003).

Research has indicated that 8.1% of recorded line faults have been directly attributed to bird
collisions (Bologna et al., 2001). This is the fourth largest reason for recorded line faults behind
“unknown reason” (38.2%), storms (28.8%) and grass fires (15.6%). Following further
research, the “unknown” category was thought to contain a large proportion of faults related
to bird streamers (long streams of bird excreta). Further studies on a 275 kV line have shown
that 34% of all line faults were due to bird streamer-related faults (Taylor et al., 1999). This
has obvious economic implications, with the estimated cost to the South African economy
being in the region of R25 million annually (Bologna et al., 2001). Reducing bird collisions and
further impacts resulting from bird interactions with the powerlines is therefore in the better
interests of the service provider as line faults are exceedingly costly to rectify.

There are positive interactions between overhead powerlines and avifauna as well (van
Rooyen, 2004):
1. Pylons can provide a safe nesting and perching sites away from predators. Some
Lesser kestrel colonies have been shown to use overhead lines almost exclusively as
perching sites. This species has been recorded from the region and has been
considered during the survey. Large colonies are not thought to occur within the area,
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however. Existing overhead wires and towers were noted to be utilised by a variety of
raptors, including Pale Chanting Goshawk, Greater Kestrel and Amur Falcon.
Avisense (2011) notes an active Martial Eagle nest in the steel lattice of the 400 kV
Droërivier-Hydra 2 powerline (located within 10 km of the PV Plant cadastral area);
and
2. Pylons can also provide nesting sites within areas devoid of tall trees. This has enabled
certain species to expand their range. The occurrence of larger trees is limited within
the survey area and this may be relevant to the survey.

6.2. Impacts on avifauna within the survey area
The proposed development activities include the establishment of a PV plant, and a 132 kV
overhead powerline within an area where similar infrastructure exists. Below are some
pertinent points that are to be taken into consideration when assessing avifaunal impacts and
conservation:

1. The species community structures within the various areas pertaining to the proposed
project and what proportions of these communities are at risk to collision impacts and
are of conservational significance;
2. The degree of habitat destruction that is considered important to avifaunal
conservation (especially RDL species);
3. Areas prone to adverse weather conditions that would increase the risk of collisions
(mist, high wind velocities, etc.) (ACEE, 2001);
4. Cultivated grain and pasture crops are often seasonally attractive to many species
(e.g. cranes and storks) (ACEE, 2001) and are at risk of collision impacts during routine
migrations between roosting and foraging areas;
5. Traversing areas that incorporate topographical features that are known to be used by
migratory birds as navigational aids, such as mountains, shorelines and river valleys,
that pose a risk of collisions with overhead lines should preferable be avoided (ACEE,
2001; van Rooyen, 2004);
6. Route alternatives would be preferred that are located in close proximity to the existing
main transmission system infrastructure. Studies have shown that migratory birds
become familiar with the powerline patterns within an area and therefore learn to avoid
them (van Rooyen, 2009). This may be of relevance to the proposed development due
to the high number of existing powerlines within the area. The proposed powerline
follows alongside an existing powerline for its entire route, which substantially reduces
its overall ecological impact;
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7. Existing habitat that is considered as being highly degraded due to historical and
present transformations is preferred;
8. Habitat units known to be highly productive in supporting breeding, foraging and
roosting sites, such as wetlands, should be avoided. Placing powerlines between
prominent wetland cluster areas should also be avoided due to the high risk of collision
impacts; and
9. The degree to which each impact can be realistically mitigated in terms of economic
viability and the effectiveness of the mitigation measures needs to be evaluated.

The migratory routes followed would typically coincide with river valleys or valley-bottom
wetlands, rivers or mountain ridges. This would ultimately lead to an increase in mortalities of
various avifaunal species due to collisions with the overhead lines if the line crosses over
these habitat types and would therefore require mitigation to lessen the impacts. Migration of
avifaunal species between wetland habitat units must also be considered. Some watercourses
are also associated with the survey area.

The impacting features emanating from the proposed development activities would also come
from the direct habitat destruction within the footprint of each tower, the clearing of the
servitude, as well as other infrastructure footprints. This includes the immediate adjacent
support areas required for use during the construction phase, such as construction camps,
material storage yards, site offices, etc). All proposed development activities are to take place
near or adjacent to existing similar infrastructure that already has established servitudes. The
clearing of a new servitude for the powerline development is therefore not a requirement of
the project, although habitat destruction will take place due to the increased utilisation of these
narrow access roads by heavy machinery. Species of conservational concern that could be
adversely affected by this impact include the ground-dwelling and nesting species such as the
bustards and korhaans, and displacement of species during the construction phase
specifically will take place due to increased disturbance levels. It is also applicable to larger
raptors that would potentially nest in the larger trees that occur within riparian zones of the
watercourses or amongst cliff faces rocky crevices within the area. This is of lesser
significance to this development, however.
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of

Perceived

Environmental

Impacts
Error! Reference source not found. and Error! Reference source not found. present the
significance ratings of the potential ecological impacts for the pre-construction and
construction as well as the operations phases of the proposed development activities. The
ratings are calculated for the scenarios of both before and after the implementation of
mitigation measures. This was done to show how the degree of impacts can be reduced by
careful planning and the following of relatively simple mitigation measures. No very high/fatally
flawed impacts have been perceived to be associated with the proposed development
activities. The methodologies and ratings system are provided in Appendix C.
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Table 1: The impact significance ratings pertaining to the preconstruction and construction phase of the proposed development activities.
PRE-CONSTRUCTION & CONSTRUCTION PHASE
Activity

Nature of Impact

Direct Impact:
Clearing of
vegetation to
accommodate
infrastructure
and services
(roads, etc),
which will
remove habitat
utilised by
avifauna.

Vegetation stripping will be
necessary to allow for the
establishment of services and
infrastructure.
Vegetation will have to be removed
to allow access for heavy
earthmoving equipment, vehicles,
etc.
This will have varying levels of
significance depending on whether
it is undertaken in natural areas or
areas that have already suffered
disturbances.

Direct Impact:

Impact
type

Expected

Cumulative

Residual

Extent

2

3

1

Duration

3

3

2

Potential
Intensity

4

Likelihood

1.0

3

2

9.0
MOD

1.0

5.0 MOD

Expected

2

3

4

0.2

1.8 LOW

Cumulative

2

3

4

0.75

6.75 MOD

24

Mitigation*

9.0 MOD

1.0

Loss and/or
displacement
of sensitive
avifaunal
species.
Site disturbances and vegetation
(habitat) loss may lead to the loss
of avifaunal species that are
sensitive to disturbances.

Rating

Limit the footprint to only areas
necessary for the construction
process.
Utilise single access roads only if
service roads are not to be part of
operations access roads.
Avoid indiscriminate destruction of
habitat outside of footprint area.

Indiscriminate habitat destruction to
be avoided and the proposed
development should remain as
localised as possible (including
support areas and services).
Site reinstatement and clean up
following the completion of the
construction phase of each tower
site will be important.

Interpretation
The survey area suffers varying degrees
of vegetation transformation and therefore
the significance of this impact also varies.
Areas already suffering transformation will
have lower impact significance than areas
that have retained primary/natural
vegetation. This rating is taken as an
average of the overall impact.
Cumulative loss and transformation of the
vegetation units to accommodate land use
is relatively high within the region.

Limited residual impact remains due to the
ultimately small footprint area of each
tower. Residual impacts are reduced using
existing servitude and access roads that
service existing powerlines.

The significance of this impact is regarded
as being minimal due to the availability of
alternate habitat within the area. The
riparian habitats, which have the most
potential of supporting RDL or sensitive
species, will presumably only suffer
marginal/fringing impacts as they can be
accommodated between tower sites.
Sensitive and habitat specialist species
will also be dependent on the wetland and
riparian habitats.
Displacement of sensitive avifaunal
species due to habitat destruction and
habitat fragmentation eventually leads to
isolation and loss of those species. This is,
however, considered to be low within the
region.
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PRE-CONSTRUCTION & CONSTRUCTION PHASE
Activity

Nature of Impact

Direct Impact:
Destruction of
nesting and/or
roosting
habitat for
avifaunal
species.

Site clearing will remove all
vegetation to accommodate the
substation infrastructure
development. This may include
established nests and/or roosting
areas.
Servitude clearing for the powerline
will also impact nesting/roosting
habitat.

Impact
type

Extent

Duration

Potential
Intensity

Likelihood

Rating

Residual

1

2

2

0.2

1.0 LOW

Expected

2

3

4

0.2

1.8 LOW

Cumulative

2

3

4

0.75

6.75 MOD

0.2

1.0 LOW

Residual

Expected
Destruction of
ecologically
important or
sensitive
habitat that is
utilised by
specialist
avifaunal
species.

1

2

2

3

2

4

0.75

6.75 MOD

Direct Impact:

Cumulative

2

3

4

1.0
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Mitigation*

A walk-through of the site should be
undertaken once tower footprint
sites have been established to clear
the area of any active nests.
Limit the footprint to only areas
necessary for the construction
process.
Utilise single access roads only.
Avoid indiscriminate destruction of
habitat.
Rehabilitate areas affected by the
construction process as far as
possible.

Indiscriminate habitat destruction to
be avoided and the proposed
development should remain as
localised as possible (including
support areas and services).
Site reinstatement and clean up
following the completion of the
construction phase of each tower
site will be important.

Interpretation
Limited residual impact will remain
following site reinstatement of each tower
footprint following the completion of the
construction phase.
Large trees are not prominent within the
alignment corridor. The need for
vegetation clearing within the powerline
corridor is minimal and therefore of limited
significance. Nests of ground-dwelling
species will have to be considered.
Destruction of nesting habitat displaces
the affected species eventually leading to
loss of those species.
Following completion of the construction
and rehabilitation phases, the site should
not be subject to further ongoing
disturbances and therefore species will
return to the area.
The survey area suffers varying degrees
of habitat transformation and therefore the
significance of this impact also varies.
Areas already suffering transformation will
have lower impact significance than areas
that have retained primary/natural
vegetation. This rating is taken as an
average of the overall impact.
Cumulative loss of sensitive habitat units
due to powerline development is relatively
rare as these areas are generally allowed
to retain natural features following
completion of the construction phase.
The PV plant area will suffer
transformation of a more permanent
nature, but poor present ecological state
of this area reduces the significance of this
impacting feature.
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PRE-CONSTRUCTION & CONSTRUCTION PHASE
Activity

Disturbance
features that
alter the
vegetation
structures that
will impact
avifaunal
community
structures

Nature of Impact

Impact
type

Extent

Duration

Potential
Intensity

Likelihood

Rating

Riparian thickets are considered
sensitive and ecologically important
habitat features regardless of
ecological state. Destruction of
ecologically sensitive habitat units
will lead to loss of ecological
functionality and destruction/loss of
natural biodiversity.

Residual

2

1

2

0.75

3.75 MOD

Indirect Impact:

Expected

2

4

4

1.0

10 HIGH

Disturbances of soils will lead to
altered state of vegetation
structures. This will often lead to
bush encroachment or
establishment of exotic invasive
species, which will impact on
avifaunal community structures.

Cumulative

2

4

4

1.0

10 HIGH

Residual

2

1

2

0.5

2.5 LOW
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Mitigation*

Disturbance of soils will enhance the
Ongoing management of exotic
vegetation recruitment as well as
future recruitment of exotic
vegetation must be managed. A
monitoring protocol must be
developed and utilised during both
the construction and
operations/management phases of
the development.

Interpretation
The footprint of the proposed development
should be limited to the areas that already
suffer transformation, taking an ecological
sensitivity map into consideration.
Limited residual impact remains due to the
ultimately small footprint area of each
tower. Residual impacts will remain where
new infrastructure has been established.
The PV plant area will suffer
transformation of a more permanent
nature, but poor present ecological state
of this area reduces the significance of this
impacting feature.
Exotic vegetation is limited to isolated
areas within riparian habitat (especially)
and some isolated occurrences within the
terrestrial habitats.
Cumulative loss of primary vegetation
features due to exotic vegetation and
vegetation transformation is high at the
national level and therefore should be
avoided.
Transformation of vegetation structure
within areas that have suffered
disturbances requires active management.
If mitigation measures are put into place to
manage vegetation degradation, then little
to no residual impacts should remain.

STS 210034: Avifauna Assessment

May 2021

Table 2: The impact significance ratings pertaining to operational phase of the proposed development activities.
Activity

Nature of Impact

Direct Impact:
Servitude
maintenance will
displace species
that have become
established.

The servitude for the
powerline will require
periodic maintenance to
abate fire risks and to
control tall trees. This
maintenance will displace
individuals that utilise these
areas.

Direct Impact:

Impact
type

Expected

Extent

2

Duration

2

OPERATIONAL PHASE
Potential LikeliRating
Intensity
hood

2

0.2

1.2 LOW

Cumulative

2

3

2

0.2

1.4 LOW

Residual

1

1

2

0.1

0.4 LOW

Expected

2

2

2

0.2

1.2 LOW

Cumulative

3

3

4

1.0

10HIGH

Residual

1

1

2

0.1

0.4 LOW

Impacts to avifauna
due to collisions
with overhead
lines.

Collisions with overhead
powerlines is a leading
cause of fatalities of largerbodied avifaunal species,
many of which are Red
Data listed. This is largely
limited to collision with the
single earth wire, which has
a low visibility.

27

Mitigation

This impact is regarded as being of limited
relevance and of a low significance.
Maintenance of the servitude must remain
within the designated servitude only and no
indiscriminate habitat destruction outside of
the designated area should be allowed.

Avifaunal utilise watercourses as
navigation aids during cyclic migrational
movements. The identification of these
main migratory routes associated with the
proposed alignment routes has been
undertaken. The powerlines that run
through these areas must be fitted with bird
flapper devices on the earth wire to
increase the visibility of the line. This
should be done at regular intervals.
Monitoring for bird collisions must be
routinely undertaken and bird flappers
should be retrofitted to sections of the line
where collisions are occurring (identified
collision hotspots).
All pylon structures are to be fitted with
anti-nesting/roosting spikes.

Interpretation
There will be limited need for initial
vegetation clearing and ongoing routine
maintenance of the servitude, which is
regarded as a short-lived impact
feature. This reduces the significance of
this impact.
Limited powerline infrastructure occurs
within the area and therefore the
cumulative impact of servitude
maintenance is limited.
Servitude maintenance should be
undertaken in sections, which will allow
for continuity of habitat availability.
Again, however, this is regarded as
having limited significance.
Avifaunal species within the region
have been shown to learn where
powerlines occur and tend to avoid
them. This line, however, is proposed
within an area where no other lines
occur. Therefore, some bird fatalities
will occur if the lines are not made more
visible. Regardless, some fatalities due
to collision with the wires will occur, with
greater frequency initially, tapering off
with time.
The proposed powerline runs entirely in
association with existing powerlines of
equal magnitude. This significantly
reduces the risk of collision impacts
resulting from the addition of a new
powerline structure.
Powerlines represent the largest
proportion of established aerial
infrastructure throughout the country
and collision impacts are of national
concern. Fitment of devices on the
earth wires to make the lines more
visible is reducing this impact at the
national level.
Limited residual impacts will remain if
bird flappers are fitted within migratory
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Impact
type

Extent

Duration

OPERATIONAL PHASE
Potential LikeliRating
Intensity
hood

Mitigation

Interpretation
zones. Isolated occurrences of collision
fatalities will always remain, however.
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8. DISCUSSION ON PROPOSED MITIGATION MEASURES
The destruction of habitat that will be associated with the proposed PV plant infrastructure
footprint is regarded as the most significant impacting feature in the long term associated with
the project. The infrastructure footprint will be cleared of vegetation and maintained in
perpetuity to avert the risk of fire damage to the infrastructure. The vegetation structure within
the footprint area was shown to suffer general transformation and degradation, which reduces
the significance of this impact feature. The greater PV plant cadastral area should be managed
to allow for retention of natural habitat features.

The impact of fatalities from collision with the powerline by avifaunal species is also regarded
as an important medium to long-term impact. There is limited need to clear the corridor
beneath the overhead line as the present vegetation remains short and therefore does not
pose a physical risk to the lines or would also not pose a risk of shorting because of thick
smoke if fires do occur. Localised habitat destruction will occur at each tower footprint, but this
is thought to be of lesser significance and of the short term. The significance of this impact
can be reduced through the reduction of the overall impacting footprint area that is required
for service provision (storage yards, service roads, construction camps, etc that fall outside of
the final footprint area). The actual overhead powerline and associated towers are thought to
not have a significant long-term impact as most of the habitat impacted during the construction
phase will be either reinstated as part of a rehabilitation plan, or the vegetation will naturally
reinstate. This means that avifauna will be temporarily displaced but will return back into the
area once disturbance impacts (mainly limited to the construction phase) stop.

Various mitigation measures have been proposed to reduce the impacts of collisions of birds
with powerlines. Electrocutions are generally not regarded as an impacting feature for power
lines of 132 kV or above due to the distance between the earth and phase conductors being
greater than the greatest measured wingspan of South African birds. It is well-known that
collisions with the overhead shield (earth) wire far outnumber collisions with the phase
(conductor) wires. This is because the earth wire is a single line suspended above the
conductor lines, which are often bundled together in groups of four or five lines, or the phase
wires are considerably thicker than the associated earth wire. These bundled lines are
therefore far more visible in comparison to the earth wire, and collisions occur due to poor
visibility. Studies have shown that collisions increase within areas where misty conditions are
common (Manville, 2005). Collisions also increase when cloud cover is high, presumably due
to the lack of contrast between the lines and the background cloud colour. Mitigation measures
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should therefore be aimed to making the earth wire more visible within the areas identified as
prominent migratory routes. These areas are presented in Figure 9 and Figure 10.

The most favourable mitigation measure to lessen the impacts of bird collisions is to plan the
alignment in such a way that migratory routes are avoided and, if this is not possible, to
increase the visibility of the lines along these migratory routes. In a linear construction of this
magnitude there are numerous factors to consider when choosing a preferred route and
making major alignment shifts are very often not feasible. Bird Flight Diverters (BFD’s) were
developed in Europe and are attached to the conductor wires. This is a spiral-type device
attached directly to the line and is either coloured in contrasting colours (i.e. white devices
alternating with black devices. Some absorb UV light during daylight hours and glow at night.
Studies, however, have indicated that their use has had limited success in averting collision
impacts in South Africa (ACEE, 2001). Another device, known as a Bird Flapper, has been
used on a large scale in South Africa since 2001 and has proven to be more effective than the
use of BFD’s. A Bird Flapper is a reflective metallic or polycarbonate disc-type device that is
loosely attached to the earth wire at fixed distances. The loose-fitting attachment allows the
disc to move freely in the wind. The resulting intermittent reflecting of the sun off the disc
allows for a device that is highly visible from a greater distance. A variation of the Bird Flapper
is to provide it with UV absorbing material that absorb light during the day, which allows it to
emit light at night. Fitment frequency of these Bird Flappers has been suggested at 10 m
intervals and staggered along parallel lines, resulting in a bird Flapper device being visible
along every 5 m of line (ACEE, 2001). These devices should be fitted along all areas where
migratory routes have been identified within the survey area (Figure 9, 10 and 11). It is also
considered to be more practical and more economical to fit these devices at the time of
construction rather than to retrofit them. Some RDL species are known to migrate at night
when line visibility is at its lowest. Flamingos are known to migrate between major water bodies
at night or during dusk, where they often fall victim to collisions with overhead infrastructure
due to poor visibility. It is assumed that there would be few encounters with flamingos as the
habitat type is not conducive to supporting large numbers of both species recorded from the
region.
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Figure 11: Examples of devices fitted to overhead powerlines to increase visibility to birds to
avert collision impacts.

Another mitigation measure that has been suggested is the removal of the earth shield wire
from areas where migratory routes have been identified, if these areas do not fall within areas
that are subjected to major electrical storms (ACEE, 2001). This is considered non-feasible
due to technical constraints and implications.

9 CONCLUSION AND RECOMMENDATIONS
The following final conclusions were drawn following an avifaunal survey of the areas that
would be impacted by the proposed Beaufort West Photovoltaic Project:
•

A comprehensive avifaunal ecological and impact report was produced by Avisense
for the project in 2011. Although changes to the project design necessitated a review
of the associated avifaunal impacts resulting from the changes, the ecological
descriptions and avifaunal species community structures and descriptions remain true
and therefore have not been expanded upon within this report. It is therefore important
to read the Avisense (2011) report in conjunction with the present report for a
comprehensive analysis of the potential avifaunal impacts;

•

The change of the project design from a wind farm to a PV solar farm has significantly
reduced the potential impacts to avifauna within the PV cadastral area. Overall impact
ratings prior to the implementation of mitigation measures within this area are rated as
moderate but are reduced to low with mitigation measures being implemented;

•

The proposed powerline development associated with the project aligns with existing
powerline infrastructure for its entire route. This substantially reduces its overall impact
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significance to low, which can then also be further reduced with the implementation of
mitigation measures, which are readily achievable;
•

Major migratory corridors have been identified and it is recommended that mitigation
measures to make the lines more visible to birds be implemented within these sections.
These sections largely coincide with sections of existing powerlines that are fitted with
visibility devices;

•

Ongoing monitoring should be undertaken during the operations phase of the
development to identify further problem areas and mitigation measures implemented
if found to be necessary;

•

Habitat units that are considered to be particularly important to avifaunal conservation
such as watercourses, riparian zones and wetlands should be impacted as little as
possible, and towers should be placed to span across these habitat units to limit
localised disturbances and habitat destruction; and

•

Indiscriminate habitat destruction must not be allowed to take place within areas
outside of the construction footprint areas. Any destruction of habitat that has occurred
that is not part of the ultimate footprint of the infrastructure must be rehabilitated.

It should be noted that, to conserve the ecological features within the region, a holistic
conservation approach should be adopted. This includes keeping general habitat destruction
to an absolute minimum. Conserving the habitat units will ultimately conserve the species
communities that depend on it for survival. This can only be achieved by the efforts of the
contractor during the various processes of the construction phase.
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APPENDIX A: Legislative Requirements
The Constitution of the Republic of South Africa, 1996
The environment and the health and well-being of people are safeguarded under the Constitution of the
Republic of South Africa, 1996 by way of Section 24. Section 24(a) guarantees a right to an environment
that is not harmful to human health or well-being and to environmental protection for the benefit of
present and future generations. Section 24(b) directs the state to take reasonable legislative and other
measures to prevent pollution, promote conservation, and secure the ecologically sustainable
development and use of natural resources (including water and mineral resources) while promoting
justifiable economic and social development. Section 27 guarantees every person the right of access
to sufficient water, and the state is obliged to take reasonable legislative and other measures within its
available resources to achieve the progressive realisation of this right. Section 27 is defined as a socioeconomic right and not an environmental right. However, read with Section 24 it requires of the state to
ensure that water is conserved and protected and that sufficient access to the resource is provided.
Water regulation in South Africa places a great emphasis on protecting the resource and on providing
access to water for everyone.

The National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA)
The National Environmental Management Act, 1998 (Act No.107 of 1998) (NEMA) and the associated
Environmental Impact Assessment (EIA) Regulations (GN R326 as amended in 2017 and well as listing
notices 1, 2 and 3 (GN R327, R325 and R324 of 2017), state that prior to any development taking place
which triggers any activity as listed within the abovementioned regulations, an environmental
authorisation process needs to be followed and environmental authorisation obtained. This could follow
either the Basic Assessment process or the Environmental Impact Assessment process depending on
the nature of the activity and scale of the anticipated impacts

The National Environmental Management Biodiversity Act, 2004 (Act No. 10 of
2004) (NEMBA)
The objectives of this act are (within the framework of NEMA) to provide for:
➢ The management and conservation of biological diversity within the Republic of South Africa
and of the components of such diversity;
➢ The use of indigenous biological resources in a sustainable manner;
➢ The fair and equitable sharing among stakeholders of the benefits arising from bio prospecting
involving indigenous biological resources;
➢ To give effect to ratify international agreements relating to biodiversity which are binding to the
Republic;
➢ To provide for cooperative governance in biodiversity management and conservation; and
➢ To provide for a South African National Biodiversity Institute to assist in achieving the objectives
of this Act.
This act alludes to the fact that management of biodiversity must take place to ensure that the
biodiversity of the surrounding areas are not negatively impacted upon, by any activity being
undertaken, in order to ensure the fair and equitable sharing among stakeholders of the benefits arising
from indigenous biological resources.
Furthermore, a person may not carry out a restricted activity involving either:
a) A specimen of a listed threatened or protected species;
b) Specimens of an alien species; or
c) A specimen of a listed invasive species without a permit.
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Government Notice 598 Alien and Invasive Species Regulations (2014),
including the Government Notice No. 1003 Alien Invasive Species List as
published in the Government Gazette 43726 of 2020, as it relates to the NEMBA
NEMBA is administered by the Department of Environmental Affairs and aims to provide for the
management and conservation of South Africa’s biodiversity within the framework of the NEMA. This
act in terms of alien and invasive species aims to:
➢ Prevent the unauthorised introduction and spread of alien and invasive species to ecosystems
and habitats where they do not naturally occur;
➢ Manage and control alien and invasive species, to prevent or minimize harm to the environment
and biodiversity; and
➢ Eradicate alien species and invasive species from ecosystems and habitats where they may
harm such ecosystems or habitats.
Alien species are defined, in terms of the NEMBA as:
(a) A species that is not an indigenous species; or
(b) An indigenous species translocated or intended to be translocated to a place outside its natural
distribution range in nature, but not an indigenous species that has extended its natural
distribution range by natural means of migration or dispersal without human intervention.
Categories according to NEMBA (Alien and Invasive Species Regulations, 2014):
➢ Category 1a: Invasive species that require compulsory control;
➢ Category 1b: Invasive species that require control by means of an invasive species
management programme;
➢ Category 2: Commercially used plants that may be grown in demarcated areas, provided that
there is a permit and that steps are taken to prevent their spread; and
➢ Category 3: Ornamentally used plants that may no longer be planted.

The Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983)
(CARA)
Removal of the alien and weed species encountered in the application area must take place in order to
comply with existing legislation (amendments to the regulations under the CARA, 1983 and Section 28
of the NEMA, 1998). Removal of AIP and weed species should take place throughout the construction
and operation, phases in line with an approved AIP Management Plan.
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APPENDIX B: Avifaunal Method of Assessment
Avifaunal Assessment Methodology
A reconnaissance ‘walk through’ on foot was undertaken to determine the general habitat types found
throughout the study area. Special emphasis was placed on areas that may potentially support avifaunal
SCC. Sites representative of habitat units or unique niche habitats were then marked and point counts
were undertaken in order to identify the occurrence of the avifaunal communities, species and habitat
diversities. The presence of any avifaunal inhabitants of the study area was assessed through direct
visual observation or identifying such species through calls, nests and potentially pellets.
It is important to note that avifaunal species have varied breeding patterns and are subject to seasonal
fluctuations. As such, it is unlikely that all avifaunal species will have been recorded during the site
assessment. However, even though some avifaunal species may not have been identified during the
sight assessment, the habitat units and degree of transformation can be used to establish an accurate
understanding of avifaunal species most likely associated with the study area.
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APPENDIX C: Impact Assessment Methodology
C1.

Impact Assessment Methodology

The impacts will be ranked according to the methodology described below. Where possible,
mitigation measures will be provided to manage impacts. To ensure uniformity, a standard
impact assessment methodology will be utilised so that a wide range of impacts can be
compared with each other. The impact assessment methodology makes provision for the
assessment of impacts against the following criteria, as discussed below.

C2.

Nature of the impact

Each impact should be described in terms of the features and qualities of the impact. A detailed
description of the impact will allow for contextualisation of the assessment.

C3.

Extent of the impact

Extent intends to assess the footprint of the impact. The larger the footprint, the higher the
impact rating will be. The table below provides the descriptors and criteria for assessment.
Table 3: Criteria for the assessment of the extent of the impact.
Extent Descriptor

Definition

Rating

Site

Impact footprint remains within the boundary of the site.
Impact footprint extends beyond the boundary of the site to the adjacent
surrounding areas.
Impact footprint includes the greater surrounds and may include an entire
municipal or provincial jurisdiction.
The scale of the impact is applicable to the Republic of South Africa.
The impact has global implications

1

Local
Regional
National
Global

C4.

2
3
4
5

Duration of the impact

The duration of the impact is the period that the impact will manifest on the receiving
environment. Importantly, the concept of reversibility is reflected in the duration rating. The
longer the impact endures, the less likely it is to be reversible. See Table 4 for the criteria for
rating duration of impacts.
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Table 4: Criteria for the rating of the duration of an impact.
Duration

Definition

Descriptor
Construction
/
Decommissioning
phase only

The impact endures for only as long as the construction or the
decommissioning period of the project activity. This implies that the impact is
fully reversible.
The impact continues to manifest for a period of between 3 and 5 years
beyond construction or decommissioning. The impact is still reversible.
The impact continues between 6 and 15 years beyond the construction or
decommissioning phase. The impact is still reversible with relevant and
applicable mitigation and management actions.
The impact continues for a period in excess of 15 years beyond construction
or decommissioning. The impact is only reversible with considerable effort in
implementation of rigorous mitigation actions.
The impact will continue indefinitely and is not reversible.

Short term
Medium term

Long term
Permanent

C5.

Rating

1
2
3

4
5

Potential intensity of the impact

The concept of the potential intensity of an impact is the acknowledgement at the outset of the
project of the potential significance of the impact on the receiving environment. For example,
SO2 emissions have the potential to result in significant adverse human health effects, and
this potential intensity must be accommodated within the significance rating. The importance
of the potential intensity must be emphasised within the rating methodology to indicate that,
for an adverse impact to human health, even a limited extent and duration will still yield a
significant impact.

Within potential intensity, the concept of irreplaceable loss is taken into account. Irreplaceable
loss may relate to losses of entire faunal or floral species at an extent greater than regional,
or the permanent loss of significant environmental resources. Potential intensity provides a
measure for comparing significance across different specialist assessments. This is possible
by aligning specialist ratings with the potential intensity rating provided here. This allows for
better integration of specialist studies into the environmental impact assessment. See Table
5 and Table 6 below.
Table 5: Criteria for impact rating of potential intensity of a negative impact.
Potential
Intensity
Descriptor
High
Moderate-High
Moderate
Moderate-Low
Low

Definition of negative impact

Rating

Significant impact to human health linked to mortality/loss of a species/endemic
habitat.
Significant impact to faunal or floral populations/loss of livelihoods/individual
economic loss.
Reduction in environmental quality/loss of habitat/loss of heritage/loss of
welfare amenity
Nuisance impact
Negative change with no associated consequences.
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Table 6: Criteria for the impact rating of potential intensity of a positive impact.
Potential Intensity
Descriptor

Definition of positive impact

Rating

Moderate-High
Moderate
Moderate-Low
Low

Net improvement in human welfare
Improved environmental quality/improved individual livelihoods.
Economic development
Positive change with no other consequences.

8
4
2
1

It must be noted that there is no HIGH rating for positive impacts under potential intensity, as
it must be understood that no positive spinoff of an activity can possibly raise a similar
significance rating to a negative impact that affects human health or causes the irreplaceable
loss of a species.

C6.

Likelihood of the impact

This is the likelihood of the impact potential intensity manifesting. This is not the likelihood of
the activity occurring. If an impact is unlikely to manifest then the likelihood rating will reduce
the overall significance. Table 7 provides the rating methodology for likelihood. The rating for
likelihood is provided in fractions in order to provide an indication of percentage probability,
although it is noted that mathematical connotation cannot be implied to numbers utilised for
ratings.
Table 7: Criteria for the rating of the likelihood of the impact occurring.
Likelihood
Descriptor
Improbable
Unlikely
Probable
Highly
Probable
Definite

C7.

Definition

Rating

The possibility of the impact occurring is negligible and only under exceptional
circumstances.
The possibility of the impact occurring is low with a less than 10% chance of
occurring. The impact has not occurred before.
The impact has a 10% to 40% chance of occurring. Only likely to happen once in
every 3 years or more.
It is most likely that the impact will occur and there is a 41% to 75% chance of
occurrence.
More than a 75% chance of occurrence. The impact will occur regularly.

0.1
0.2
0.5
0.75
1.0

Cumulative Impacts

Cumulative impact are reflected in the in the potential intensity of the rating system. In order
to assess any impact on the environment, cumulative impacts must be considered in order to
determine an accurate significance. Impacts cannot be assessed in isolation. An integrated
approach requires that cumulative impacts be included in the assessment of individual
impacts.
The nature of the impact should be described in such a way as to detail the potential
cumulative impact of the activity.
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Significance Assessment

The significance assessment assigns numbers to rate impacts in order to provide a more
quantitative description of impacts for purposes of decision making. Significance is an
expression of the risk of damage to the environment, should the proposed activity be
authorised. To allow for impacts to be described in a quantitative manner in addition to the
qualitative description given above, a rating scale of between 1 and 5 was used for each of
the assessment criteria. Thus the total value of the impact is described as the function of
significance, which takes cognisance of extent, duration, potential intensity and likelihood.

Impact Significance = (extent + duration + potential intensity) x likelihood

Table 8 provides the resulting significance rating of the impact as defined by the equation as

above.
Table 8: Significance rating formulas.
Score

Rating

Implications for Decision-making

<3

Low

3-9

Moderate

10 - 20

High

21 - 26

Fatally Flawed

Project can be authorised with low risk of environmental degradation
Project can be authorised but with conditions and routine inspections. Mitigation
measures must be implemented.
Project can be authorised but with strict conditions and high levels of compliance
and enforcement. Monitoring and mitigation are essential.
Project cannot be authorised
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BEAUFORT WEST - N1 WIND FARM
BIRD IMPACT ASSESSMENT

EXECUTIVE SUMMARY
This study contains a review of the relevant literature on the impacts on avifauna of wind
farms and their associated electrical infrastructure, and identifies potential impacts of the
proposed 80 MW, 32-40 turbine Beaufort West – N1 Wind Farm on the avifauna of the
Beaufort West area. The expected impacts are: habitat destruction by the construction of
the facility itself and its associated power lines or substation/s, disturbance by construction
and maintenance activities and possibly by the operation of the facility, and possible
displacement or disturbance of sensitive species, and mortality caused by collision with the
wind turbine blades, collision with the power line network associated with the wind farm, and
electrocution on the required power line and substation infrastructure.
The impact zone of the proposed wind farm features degraded, grassy Karoo shrubland,
with a major landscape feature – the Nuweveld Escarpment – situated about 2.5 km away,
along the north-west border of the site. Over 200 bird species, including 13 red-listed
species, 66 endemics, and four red-listed endemics may occur in the broader area. Although
the site itself is unremarkable, it falls on the periphery of the Karoo National Park Important
Bird Area, which supports significant populations of a number of rare, threatened of endemic
species. The birds of greatest potential relevance and importance in terms of the possible
impacts of the wind farm are likely to be (i) raptors and storks resident and nesting on the
escarpment cliff-lines or nearby transmission power lines – particularly Verreaux’s Eagle
Aquila verreauxii , Lanner Falcon Falco biarmicus, Booted Eagle Aquila pennatus, Peregrine
Falcon Falco peregrinus and Black Stork Ciconia nigra, (ii) large terrestrial birds and raptors
foraging on or commuting over the plateau – including Ludwig’s Bustard Neotis ludwigii and
Kori Bustard Ardeotis kori, Karoo Korhaan Eupodotis vigorsii, Blue Crane Anthropoides
paradiseus, Secretarybird Sagittarius serpentarius, Martial Eagle Polemaetus bellicosus,
Black Harrier Circus maurus, and Lesser Kestrel Falco naumanni, and influxes of wetland
birds – including Greater Flamingo Phoenicopterus ruber and Lesser Flamingo
Phoenicopterus minor – commuting through the area after rain en route to suitable
waterbodies.
The extent to which these birds may be affected by the proposed wind farm is not yet clear,
and will depend on the extent to which the proposed development area is used as a foraging
site by local raptors and large terrestrial birds, or as a flight path by these and/or seasonal
influxes of wetland birds commuting through to resource areas elsewhere. An outline is
provided for a comprehensive programme to establish greater clarity on these issues in
order to inform the final layout and mitigation strategy of the project should it be approved,
and to fully monitor the actual impacts of the wind farm on the broader avifauna of the area,
from pre-construction and into the operational phase. Strict adherence to this monitoring
scheme, and strict compliance with mitigation stipulations arising from this monitoring, will be
required in order for the proposed development to proceed sustainably.
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1.

INTRODUCTION
Kalabash Holdings (trading as Energy for South Africa) is planning to construct a
Wind Farm (project name ‘Beaufort West - N1 Wind Farm), just north-east of the
town of Beaufort West, in the Western Cape Province, South Africa. Cape
Environmental Assessment Practitioners (Pty) Ltd was appointed to do the
Environmental Impact Assessment study for this project, and subsequently subcontracted Dr Andrew Jenkins (AVISENSE Consulting cc) to conduct the specialist
avifaunal assessment. Dr Jenkins is an experienced ornithologist, with over 20 years
experience in avian research and impact assessment work. He has been involved in
many power line and wind farm EIA and EMP studies in South Africa, and also does
research on raptors, bustards and cranes in various parts of the country.

2.

DEVELOPMENT PROPOSAL
The proposed Beaufort West Wind Farm will be located on the remaining portions of
the farm Suid-Lemoenfontein, the remainder of portion 2 of the farm Lemoenkloof
158, portion 9 of the farm Kuilspoort, and portion 1 of the farm Bulskop 163 (Fig. 2.1).
The facility will be spread over an inclusive development area of about 1810 ha, and
will include up to 40 2-2.5 MW wind turbines, with a generation capacity of 80 MW.
Each of the turbines will stand 90-110 m high at hub-height, with a rotor diameter of
80-100 m. The facility will also include an on-site substation (built next to the existing
Eskom Noordeinde substation, a 15 km long 132/22 kV overhead power line linking
the site via an existing power line corridor with the Beaufort West substation and then
the Droërivier substation south-west of Beaufort West. There are two proposed
layouts for the project – option one, which includes 32 x 2.5 MW turbines (Fig. 2.2)
each of which would have a hub height of 100 m and a rotor diameter of 100 m
(maximum height of rotor sweep = 150 m), and option two, which includes 40 x 2.0
MW turbines (Fig. 2.3), each of which would have a hub height of 105 m and a rotor
diameter of 90 m (maximum height of rotor sweep = 150 m).

3.

SCOPE
The required scope of the specialist avifaunal study included:
(i)

A baseline description of the study area in terms of avifauna;

(ii)

A comparative assessment of potential avifaunal impacts associated with each
of the two development alternatives;

(iii)

A description of relevant and implementable mitigation measures to reduce,
avoid, or minimise negative impacts and enhance positive impacts;

(iv)

Listed recommendations, including a pre- and post-construction monitoring
programme, as required by best practice guidelines (Jenkins et al. 2011a).
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Figure 2.1

Location of the proposed Beaufort West - N1 Wind Farm.
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Figure 2.2

Beaufort West - N1 Wind Farm: project layout option 1 – 32 x 2.5 MW turbines.
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Figure 2.3

Beaufort West - N1 Wind Farm: project layout option 2 – 40 x 2.0 MW turbines.
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4.

METHODS
The study was done in three stages – preparation (literature review of bird:wind farm
interactions and bird species and avian habitats likely to occur in the study area,
including referral to the scoping study for the development – BirdLife South Africa
2010), site visit (on-site assessment of the avifauna and habitats present) and impact
assessment (determination of the nature of likely impacts of the development, with
recommendations on mitigation).

4.1

PREPARATION
This initial, desktop component comprised:

4.2

(i)

A review of available published and unpublished literature pertaining to bird
interactions with wind farms and associated power infrastructure, summarizing
the issues involved and the current level of knowledge in this field.

(ii)

The compilation of an inclusive, annotated list of the avifauna likely to occur
within the impact zone of the proposed wind farm, using a combination of the
existing distributional data (listed below) and previous experience of the avian
habitats and avifauna of the general area.

(iii)

The compilation of a short-list of priority bird species (defined in terms of
conservation status and endemism) which could be impacted by the proposed
wind farm. These species were subsequently considered as adequate
surrogates for the local avifauna generally, and mitigation of impacts on these
species was considered likely to accommodate any less important bird
populations that may also potentially be affected.

SITE VISIT
The proposed development area was visited on 15-17 July 2011 in order to:
(i)

Ground-truth predicted habitats and birds present, mainly by visiting as much of
the inclusive area of the proposed development as possible, with an emphasis
on sampling the avifauna in all of the primary habitats available. An attempt was
made to survey the cliff-nesting raptors resident on the escarpment cliffs
immediately to the north-west of the development site (using accepted survey
protocols – Malan 2009), as these birds may be particularly vulnerable to
impact by the proposed development.

(ii)

Compile SABAP 2 atlas cards for all the pentads visited.

(iii)

Search for large terrestrial species, raptors and endemic passerines within the
study area to determine the relative importance and on-site distribution of local
populations of these key taxa.

(iv)

Estimate the extent and direction of possible movements of birds within/through
the anticipated impact zone of the wind farm.
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4.3

IMPACT ASSESSMENT
With the site information secured, the final assessment of impacts included:

4.4

(i)

The production of an avian impacts matrix for the proposed development.

(ii)

Identification of no-go zones and/or the least sensitive/lowest risk areas to
locate wind turbines and solar panels within the broader study area.

(iii)

Recommendations on mitigation where necessary.

(iv)

A comprehensive, long-term programme for monitoring actual impacts from preto post-construction phases of the development, and improving our
understanding of the long-term effects of wind energy developments on South
African avifauna.

DATA SOURCES USED
The following published and unpublished data sources were used:
(i)

Bird distribution data of the Southern African Bird Atlas Project (SABAP –
Harrison et al. 1997) were obtained from the Animal Demography Unit website
(http://sabap2.adu.org.za/index.php) for the SABAP 1 quarter-degree squares
covering the proposed wind energy facility and its associated infrastructure
(3222BC Beaufort West – 210 cards submitted over the atlas period, 225
species recorded) and 3222BA Kuilspoort - 62 cards, 163 species, Total = 373
cards for the area, note that the SABAP 1 data are now >15 years old), and for
the relevant SABAP 2 pentads (3215_2235, 3215_2240 – 24 cards submitted
so far for this area combined). A composite list of species likely to occur in the
impact zone of the wind farm was drawn up as a combination of these data and
the information sources listed below, refined by a more specific assessment of
the actual habitats affected and general knowledge of birds in the region
(Appendix 1).

(ii)

The conservation status and endemism of all species considered likely to occur
in the area was determined from the national Red-list for birds (Barnes 2000),
informed by a more recent revision for raptors (Jenkins 2009), the most recent
iteration of the global list of threatened species (http://www.iucnredlist.org), and
the most up to date and comprehensive summary of southern African bird
biology (Hockey et al. 2005).

(iii)

Coordinated Avifaunal Roadcount (CAR) data for large terrestrial birds and
Black Harrier, and Coordinated Wetland Avifaunal Count (CWAC) data for
wetland species (both available from the Animal Demography Unit, UCT http://adu.org.za/), and relevant published references (Taylor et al. 1999, Young
et al. 2003).

(iv)

Information on nesting raptors on the nearby Eskom 400 kV transmission lines
from the Eskom Electric Eagle Project (Jenkins et al. 2007).

(v)

EIA reports and any subsequent monitoring reports on the potential impacts on
birds of other proposed and/or constructed and operational wind energy
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facilities in South Africa (e.g. van Rooyen 2001, Küyler 2004, Jenkins 2001,
2003, 2008a, 2009).

5.

ENVIRONMENTAL IMPACTS OF WIND ENERGY FACILITIES

5.1

INTERACTIONS BETWEEN WIND ENERGY FACILITIES AND BIRDS
Recent literature reviews (www.nrel.gov), Kingsley & Whittam 2005, Drewitt &
Langston 2006, Kuvlevsky et al. 2007, Stewart et al. 2007, Drewitt & Langston 2008,
Krijgsveld et al. 2009, Sovacool 2009) are essential summaries and sources of
information in this field. While the number of comprehensive, longer-term analyses of
the effects of wind energy facilities on birds is increasing, and the body of empirical
data describing these effects is rapidly growing, scientific research in this field is still
in its infancy (Madders & Whitfield 2006, Stewart et al. 2007), and much of the
available information originates from short-term, unpublished, descriptive studies,
most of which have been carried out in the United States, and more recently across
western Europe, where wind power generation is a more established and developed
industry.
Concern about the impacts of wind facilities on birds first arose in the 1980s when
numerous raptor mortalities were detected at facilities at Altamont Pass Wind
Resource Area (California, USA) and Tarifa (southern Spain). More recently, there
has been additional concern about the degree to which birds avoid or are excluded
from the areas occupied by wind energy facilities – either because of the visible
action of the turbine blades or because of the noise they generate - and hence suffer
a loss of habitat (Larsen & Guillemette 2007, Stewart et al. 2007, Devereaux et al.
2008. Pearce-Higgins et al. 2009). With a few important exceptions, most studies
completed to date suggest low absolute numbers of bird fatalities at wind energy
facilities (Kingsley & Whittam 2005), and low casualty rates relative to other existing
sources of anthropogenic avian mortality on a per structure basis (Crockford 1992,
Colson & associates 1995, Gill et al. 1996, and Erickson et al. 2001).

5.1.1. Collisions with turbines
Collision rates
As more monitoring has been conducted at a growing number of sites, some generic
standards and common units have been established, with bird collisions with turbine
blades generally measured in mortalities/turbine/year, mortalities/Mega-Watt/year, or
mortalities /Giga-Watt Hour (Smallwood & Thelander 2008, Sovacool 2009).
Wherever possible, measured collision rates should allow for (i) casualty remains
which are not detected by observers (searcher efficiency - Newton & Little 2009), and
(ii) casualties which are removed by scavengers before detection, and the rate at
which this occurs (scavenger removal rate). Also, although collision rates may appear
relatively low in many instances, cumulative effects over time, especially when
applied to large, long lived, slow reproducing and/or threatened species (many of
which are collision-prone), may be of considerable conservation significance.
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The National Wind Co-ordinating Committee (2004) estimates that 2.3 birds are killed
per turbine per year in the US outside of California – correcting for searcher efficiency
and scavenger rates. However, this index ranges from as low as 0.63
mortalities/turbine/year in Oregon, to as high as 10 mortalities/turbine/year in
Tennessee (NWCC 2004), illustrating the wide variance in mortality rates between
sites. Curry & Kerlinger (2000) found that only 13% of the >5000 turbines at Altamont
Pass, California were responsible for all Golden Eagle Aquila chrysaetos and Redtailed Hawk Buteo jamaicensis collisions, but the most recent aggregate casualty
estimates for Altamont run to >1000 raptor mortalities/year, and nearly 3000
mortalities/year overall (Smallwood & Thelander 2008), including >60 Golden Eagles,
and at a mean rate of about 2-4 mortalities/MW/year.
At the Tarifa and Navarre wind energy facilities on the Straits of Gibraltar, southern
Spain, about 0.04-0.08 birds are killed per turbine/year (Janss 2000a, de Lucas et al.
2008), with relatively high collision rates for threatened raptors such as Griffon Vulture
Gyps fulvus, of particular concern (Table 1). At the same sites, collisions have also
been found to be non-randomly distributed between turbines, with >50% of the vulture
casualties recorded at Tarifa being killed by only 15% of the turbine array at the
facility (Acha 1997). Collision rates from other European sites are equally variable,
with certain locations sporadically problematic (Everaert 2003, Newton & Little 2009,
Table 1).
To date, only eight wind turbines have been constructed in South Africa at two pilot
wind energy facilities at Klipheuwel and Darling in the Western Cape (van Rooyen
2001, Jenkins 2001, 2003) and, more recently, in the first phase of a bigger
development at Coega in the Eastern Cape. An avian mortality monitoring program
was established at the Klipheuwel facility once the turbines were operational,
involving regular site visits to monitor both bird traffic through the area and detect bird
mortalities (Küyler 2004). This study found that (i) 9-57% of the birds recorded per
observation period within 500m of the turbines were flying at blade height, and (ii) 032% of birds sighted were flying either between the turbines or within the arc of the
rotors of the outermost turbines. Five bird carcasses were found on the three-turbine
site during the 8-month monitoring period, of which two, a Horus Swift Apus horus
and a Large-billed Lark Galerida magnirostris, were thought to have been killed by
collision with turbine blades, indicating a net collision rate for birds of about 1.00
mortality/turbine/year.
It is important to note here that simple estimates of aggregate collision rates for birds
are not an adequate expression of biodiversity impact. Rather, consideration must be
given to the conservation status of the species affected or potentially affected, and
the possibility that even relatively low collision rates for some threatened birds may
not be sustainable in the long term.
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Causes of collision
Multiple factors influence the number of birds killed at wind energy facilities. These
can be classified into three broad groupings: (i) avian variables, (ii) location variables,
and (iii) facility-related variables. Although only one study has so far shown a direct
relationship between the abundance of birds in an area and the number of collisions
(Everaert 2003), it would seem logical to assume that the more birds there are flying
through an array of turbines, the higher the chances of a collision occurring. The
nature of the birds present in the area is also very important as some species are
more vulnerable to collision with turbines than others, and feature disproportionately
frequently in collision surveys (Drewitt & Langston 2006, 2008, de Lucas et al. 2008).
Species-specific variation in behaviour, from general levels of activity to particular
foraging or commuting strategies, also affect susceptibility to collision (Barrios &
Rodríguez 2004, Smallwood et al. 2009). There may also be seasonal and temporal
differences in behaviour, for example breeding males displaying may be particularly
at risk.
Landscape features can potentially channel birds towards a certain area, and in the
case of raptors, influence their flight and foraging behaviour. Ridges and steep slopes
are important factors in determining the extent to which an area is used by gliding and
soaring birds (Barrios & Rodríguez 2004). High densities of prey will attract raptors,
increasing the time spent hunting, and as a result reducing the time spent being
observant. Poor weather affects visibility. Birds fly lower during strong headwinds
(Hanowski & Hawrot 2000, Richardson 2000), so when the turbines are functioning at
their maximum speed, birds are likely to be flying at their lowest height, exponentially
increasing collision risk (Drewitt & Langston 2006, 2008).
All other variables being equal, larger wind energy facilities, with more turbines, are
more likely to incur significant numbers of bird casualties, simply because they
present greater aggregate risk (Kingsley & Whittam 2005). Also, turbine size may be
proportional to collision risk, with taller turbines associated with higher mortality rates
in some instances (e.g. de Lucas et al. 2009, but see Howell 1995, Erickson et al.
1999, Barclay et al. 2007), although with newer technology, fewer, larger turbines are
needed to generate equivalent or even greater quantities of power, possibly resulting
in fewer collisions per Megawatt of power produced (Erickson et al. 1999). Certain
turbine tower structures, and particularly the old-fashioned lattice designs, present
many potential perches for birds, increasing the likelihood of collisions occurring as
birds land at or leave these perch or roost sites. This generally is not a problem
associated with more modern, tubular tower designs (Drewitt & Langston 2006,
2008), such as those proposed for this project.
Illumination of turbines and other infrastructure is often associated with increased
collision risk (Winkelman 1995, Erickson et al. 2001), either because birds moving
long distances at night do so by celestial navigation, and may confuse lights for stars
(Kemper 1964), or because lights attract insects, which in turn attract birds. Changing
constant lighting to intermittent lighting has been shown to reduce nocturnal collision
rates (Richardson 2000, APLIC 1994, Jaroslow 1979, Weir 1976) and changing floodlighting from white to red can reduce mortality rates by up to 80% (Weir 1976). A
recent study found no significant difference in nocturnal collision rates by small
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passerines at unlit turbines vs turbines with regulation aviation safety lighting (small,
flashing red lights) (Kerlinger et al. 2010).
Spacing between turbines at a wind facility can have an effect on the number of
collisions. Some authors have suggested that paths should be left between turbines
to allow free passage through the turbine strings (Drewitt & Langston 2006,
Kuvlevsky et al. 2007, Drewitt & Langston 2008). This approach tallies well with wind
energy generation principles, which require relatively large spaces between turbines
in order to avoid wake and turbulence effects. An alternative perspective suggests
that all attempts by birds to fly through wind energy facilities, rather than over or
around them, should be discouraged to minimise collision risk (Drewitt & Langston
2006, Kuvlevsky et al. 2007, Drewitt & Langston 2008). This approach effectively
renders the entire footprint of the facility as lost habitat (see below).
Collision prone birds
Collision prone birds are generally either (i) large species and/or species with high
ratios of body weight to wing surface area (wing loading), which confers low
maneuverability (cranes, bustards, vultures, gamebirds, waterfowl, falcons), (ii)
species which fly at high speeds (gamebirds, pigeons and sandgrouse, swifts,
falcons), (iii) species which are distracted in flight - predators or species with aerial
displays (many raptors, aerial insectivores, some open country passerines), (iv)
species which habitually fly in low light conditions, and (v) species with narrow fields
of forward binocular vision (Drewitt & Langston 2006, 2008, Jenkins et al. 2010,
Noguera et al. 2010). These traits confer high levels of susceptibility, which may be
compounded by high levels of exposure to man-made obstacles such as overhead
power lines and wind turbine areas (Jenkins et al. 2010). Exposure is greatest in (i)
very aerial species, (ii) species inclined to make regular and/or long distance
movements (migrants, any species with widely separated resource areas - food,
water, roost and nest sites), (iii) species that regularly fly in flocks (increasing the
chances of incurring multiple fatalities in a single collision incident).
Soaring species may be particularly prone to colliding with wind turbines where the
latter are placed along ridges to exploit the same updrafts favoured by such birds vultures, storks, cranes, and most raptors - for cross-country flying (Erickson et al.
2001, Kerlinger & Dowdell 2003, Drewitt & Langston 2006, 2008, Jenkins et al. 2010,
Noguera et al. 2010). Large soaring birds – for example, many raptors and storks depend heavily on external sources of energy for sustainable flight (Pennycuick
1989). In terrestrial situations, this generally requires that they locate and exploit
pockets or waves of rising air, either in the form of bubbles of vertically rising,
differentially heated air – thermal soaring - or in the form of wind forced up over rises
in the landscape, creating waves of rising turbulence – slope soaring.
Certain species are morphologically specialised for flying in open landscapes with
high relief and strong prevailing winds, and are particularly dependent on slope
soaring opportunities for efficient aerial foraging and travel. South African examples
might include Bearded Gypaetus barbatus and Cape Vulture Gyps coprotheres,
Verreaux’s Eagle Aquila verreauxii, Jackal Buzzard Buteo rufofuscus, Rock Kestrel
Falco rupicolus, Peregrine Falcon Falco peregrinus, Lanner Falcon Falco biarmicus
and Black Stork Ciconia nigra and, to a lesser extent, most other open-country
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raptors. Such species are potentially threatened by wind energy developments where
turbines are situated to exploit the wind shear created by hills and ridge-lines. In
these situations, birds and industry are competing for the same wind resource, and
the risk that slope soaring birds will collide with the turbine blades, or else be
prevented from using foraging habitat critical for their survival, is greatly increased.
Evidence of these effects has been obtained from several operational wind energy
facilities in other parts of the world – for example relatively high mortality rates of
large eagles, buzzards and kestrels at Altamont Pass, California (>1100 raptors killed
annually or 1.9 raptor casualties/MW/year, Smallwood & Thelander 2008), and of
vultures and kestrels at Tarifa, Spain (0.15-0.19 casualties/turbine/year, Barrios &
Rodríguez 2004, de Lucas et al. 2008, Table 1), and displacement of raptors
generally in southern Spain (Farfán et al. 2009) and of large eagles in Scotland
(Walker et al. 2005) – and one study has shown that the additive impact of wind farm
mortality on an already threatened raptor (Egyptian Vulture Neophron percnopterus)
could theoretically cause its localised extinction (Carrete et al. 2009).

Mitigating collision risk
The only direct way to reduce the risk of birds colliding with turbine blades is to make
the blades more conspicuous and hence easier to avoid. Blade conspicuousness is
compromised by a phenomenon known as ‘motion smear’ or retinal blur, in which
rapidly moving objects become less visible the closer they are to the eye (McIsaac
2001, Hodos 2002). The retinal image can only be processed up to a certain speed,
after which the image cannot be perceived. This effect is magnified in low light
conditions, so that even slow blade rotation can be difficult for birds to see.
Laboratory-based studies of visual acuity in raptors have determined that (i) visual
acuity appears superior when objects are viewed at a distance, suggesting that the
birds may view nearby objects with one visual field and objects further away with
another, (ii) moderate motion of the visual stimulus significantly influences acuity, and
kestrels may be unable to resolve all portions of an object such as a rotating turbine
blade because of motion smear, especially under low contrast or dim lighting
conditions, (iii) this deficiency can be addressed by patterning the blade surface in a
way which maximises the time between successive stimulations of the same retinal
region, and (v) the easiest, cheapest and most visible blade pattern for this purpose,
effective across the widest variety of backgrounds, is a single black blade in an array
of white blades (McIsaac 2001, Hodos 2002). Hence blade marking may be an
important means to reduce collision rates by making the rotating turbine blades as
conspicuous as possible under the least favourable visual conditions, particularly at
facilities where raptors are known or likely to be frequent collision casualties.
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Table 5.1. Results of recent published studies of the effects of wind energy facilities on local avifauna.

Location

n wind farm/s
assessed

Turbine
hub height
(m)

n
turbines

Habitat

Bird groups
assessed

Evidence of
displacement?

Collision rate

Reference

(birds/turbine/year)

Tarifa, Southern
Spain

2

18-36

66-190

Hilly
woodland

Raptors

N/A

Raptors = 0.27, Griffon Vultures =
0.12

Barrios &
Rodríguez
2004

Tarifa, Southern
Spain

2

28-36

66-190

Hilly
woodland

Raptors

N/A

0.04-0.07, mostly Griffon Vultures

de Lucas et al.
2008

East Anglia, UK

2

60

8

Croplands

Gamebirds,
corvids, larks
and seeeaters

Minimal, only
gamebirds significantly
affected

N/A

Devereaux et
al. 2008

Altamont Pass,
California

1

14-43

5400

Hilly
grassland

Various

N/A

4.67 , raptors = 1.94

Smallwood &
Thelander
2008

Southern Spain

1

44

16

Hilly
woodland

Various

Yes, >75% reduction in
raptor sightings

0.03

Farfán et al.
2009

Netherlands

3

67-78

7-10

Farmland

Various

N/A

27.0-39.0

Krijgsveld et
al. 2009

Northumberland,
UK

1

30

9

Coastal

Seabirds

N/A

16.5-21.5, mostly large gulls

Newton &
Little 2009

12

30-70

14-42

Moorland

Gamebirds,
shorebirds,
raptors,
passerines

Yes, 53% reduction in
Hen Harrier Circus
cyaneus sightings,
other species also
decreased

N/A

PearceHiggins et al.
2009

N England &
Scotland
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Even if the turbine rotors are marked in this way, many species may still be
susceptible to colliding with them, especially during strong winds (when the rotor
speed is high and birds tend to fly low and with less control) and when visibility is
poor (at night or in thick mist). All other collision mitigation options operate indirectly,
by reducing the frequency with which collision prone species are exposed to collision
risk. This is achieved mainly by (i) siting farms and individual turbines away from
areas of high avifaunal density or aggregation, regular commute routes or hazardous
flight behavior, (ii) using low risk turbine designs and configurations, which
discourage birds from perching on turbine towers or blades, and allow sufficient
space for commuting birds to fly safely through the turbine strings, and (iii) carefully
monitoring collision incidence, and being prepared to shut-down problem turbines at
particular times or under particular conditions.
Effective mitigation can only be achieved with a commitment to rigorous pre- and
post-construction monitoring (see below), ideally using a combination of occasional,
direct observation of birds commuting or foraging through and around the renewable
energy facility, coupled with constant, remote tracking of avian traffic using
specialised radar equipment (e.g. see http://www.detect-inc.com/wind.html). Such
systems can be programmed to set the relevant turbines to idle as birds enter a predetermined danger zone around the turbine array, and to re-engage those turbines
once the birds have safely passed. Note that (i) each radar installation of this type
has a maximum effective range of 10-15 km depending on topography, (ii) that
maximum efficacy on any one site can only be achieved through trial and error, and a
considerable amount of specialized analysis and software refinement, and (iii) that
radar deployment is an expensive exercise, with each unit retailing at about ZAR 2.54.2 m.

5.1.2

Habitat loss – destruction, disturbance and displacement
Although the final, destructive footprint of most facilities of this nature is likely to be
relatively small, the construction phase of development inevitably incurs quite
extensive temporary damage or permanent destruction of habitat, which may be of
lasting significance in cases where renewable energy facility sites coincide with
critical areas for restricted range, endemic and/or threatened species. Similarly,
construction, and to a lesser extent ongoing maintenance activities, are likely to
cause some disturbance of birds in the general surrounds, and especially of shy
and/or ground-nesting species resident in the area. Mitigation of such effects requires
that generic best-practice principles be rigorously applied - sites are selected to avoid
the destruction of key habitats, and construction and final footprints, as well as
sources of disturbance of key species, must be kept to an absolute minimum. Some
studies have shown significant decreases in the numbers of certain birds in areas
where wind energy facilities are operational as a direct result of avoidance of the
noise or movement of the turbines (e.g. Larsen & Guillemette 2007, Farfán et al.
2009, Table 1), while others have shown decreases which may be attributed to a
combination of collision casualties and avoidance or exclusion from the impact zone
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of the facility in question (Stewart et al. 2007). Such displacement effects are
probably more relevant in situations where wind energy facilities are built in natural
habitat (Pearce-Higgins et al. 2009, Madders & Whitfield 2006) than in more modified
environments such as farmland (Devereaux et al. 2008), where the affected avifauna
already have a degree of habituation to and tolerance of anthropogenic
environmental change. Either way, displacement effects on birds by wind energy
facilities are highly species-specific in operation.
5.2.

Impacts of associated infrastructure
Infrastructure commonly associated with wind energy facilities may also have
detrimental effects on birds. The construction and maintenance of substations, and
roadways causes both temporary and permanent habitat destruction and
disturbance, and overhead power lines substations and other live ancillary
infrastructure may pose an electrocution risk to certain species (Van Rooyen 2004a,
Lehman et al. 2007, Jenkins et al. 2010).

5.2.1. Construction and maintenance of power lines and substations
Some habitat destruction and alteration inevitably takes place during the construction
of power lines, substations and associated roadways. Also, power line service roads
or servitudes have to be cleared of excess vegetation at regular intervals in order to
allow access to the line for maintenance, and to prevent vegetation from intruding
into the legally prescribed clearance gaps between the ground and the conductors.
These activities have an impact on birds breeding, foraging and roosting in or in close
proximity to the servitude, and retention of cleared servitudes can have the effect of
altering bird community structure along the length of any given power line (e.g. King
& Byers 2002).
5.2.2

Collision with power lines
Power lines pose at least an equally significant collision risk to wind turbines,
probably affecting the same suite of collision prone species (Bevanger 1994, 1995,
1998, Janss 2000b, Anderson 2001, van Rooyen 2004a, Drewitt & Langston 2008,
Jenkins et al. 2010). Mitigation of this risk involves the informed selection of low
impact alignments for new power lines relative to movements and concentrations of
high risk species, and the use of either static or dynamic marking devices to make
the lines, and in particular the earthwires, more conspicuous. While various marking
devices have been used globally, many remain largely untested in terms of their
efficacy in reducing collision incidence, and those that have been fully assessed
(both static and dynamic devices) have all been found to be only partially effective,
and markedly less so for certain species (e.g. bustards) (Drewitt & Langston 2008,
Jenkins et al. 2010).
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5.2.3. Electrocution on power infrastructure
Avian electrocutions occur when a bird perches or attempts to perch on an electrical
structure and causes an electrical short circuit by physically bridging the air gap
between live components and/or live and earthed components (van Rooyen 2004b,
Lehman et al. 2007). Electrocution risk is strongly influenced by the voltage and
design of the hardware installed (generally occurring on lower voltage infrastructure
where air gaps are relatively small), and mainly affects larger, perching species, such
as vultures, eagles and storks, easily capable of spanning the spaces between
energised components. Mitigation of electrocution risk involves the use of bird-safe
structures (ideally with critical air gaps >2 m), the physical exclusion of birds from
high risk areas of live infrastructure, and comprehensive insulation of such areas (van
Rooyen 2004b, Lehman et al. 2007).

6.

THE AFFECTED ENVIRONMENT

6.1

THE NATURAL ENVIRONMENT
The proposed wind farm is located in the Upper Karoo bioregion of the Nama Karoo
biome. The natural vegetation is dominated by Gamka Karoo veld (dwarf spiny
shrubland and low trees) on the flats, with incursions of Southern Karoo Riviere
(characterised by Acacia Karoo) along the drainage lines, and Upper Karoo
Hardeveld on the slopes and koppies, featuring dwarf Karoo shrubs and grasses
(Mucina & Rutherford 2005). The Nuweveld escarpment runs parallel to the long axis
of the proposed site, and about 2-3 km to the north-west (Fig. 2.1). Altitude on the
site varies very little (880-900 metres above sea level – asl.), while the nearby
escarpment rises to over 1200 m asl. The area receives about 160 mm of rain per
annum, most of which falls in autumn (February-March). Temperatures range from a
mean winter minimum of about 2ºC, to a mean summer maximum of about 30ºC.

6.2

THE ALTERED ENVIRONMENT
The area is presently used mainly for small stock (sheep, goats) farming, with very
limited agriculture. There is one formal dwelling within the development area (at
Lemoenfontein-Suid), and a scattering of small farm dams, while the much larger
Beaufort West Dam is located about 2 km to the south-west, the Beaufort West
Sewage Works a further 4 km away, and the Gamka Dam is situated about 10 km to
the north-west. The area is bordered by the N1 roadway to the south-east and by the
De Jager’s Pass gravel road to the north-west. There is a vague network of gravel
roads and smaller farm tracks within the development area. There is a major railway
line and a commercially active landing strip just to the south of the N1. The area is
traversed by a number of small distribution and reticulation power lines, while the
Eskom Droërivier-Hydra 400 kV transmission lines connecting De Aar and Beaufort
West are located about 6 km to the south-east.
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Figure 6.1a Open, flat,
fairly degraded Karoo veld
and riparian woodland on
the is the dominant avian
habitat type on the
proposed Beaufort West –
N1 Wind Farm
development site.

Figure 6.1b The Karoo
fore-slopes of the
Nuweveld Escarpment,
capped by large, vertical
cliffs.

Figure 6.1c Farm dams
add limited diversity to the
avian habitats available
within the development
area.
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6.3

AVIAN HABITATS
The proposed development area itself is relatively small, uniform and degraded,
featuring a mix of flat, open, heavily grazed grassy Karoo veld, traversed by strips of
riparian woodland (Fig. 6.1a). More broadly, there are shallow to steep slopes
extending north-west towards the escarpment on the north side of the De Jager’s
Pass road. The veld here is generally in better much condition, and is managed
primarily for game. This area leads up to the rocky slopes, ridges and cliffs
associated with the Nuweveld escarpment and the Rooiberg in the north-east (Fig.
6.1b). The small dams and more ephemeral wetlands in the area probably support
limited numbers of waterbirds in wet years (Fig. 6.1c).

6.4

THE AVIFAUNA
More than 200 bird species may occur on the site (Appendix 1), including up to 13
red-listed species, 66 endemics or near-endemics, and four red-listed endemics
(Ludwig’s Bustard Neotis ludwigii, Blue Crane Anthropoides paradiseus, Black
Harrier Circus maurus and Sclater’s Lark Spizocorys sclateri. The site is situated
within 5 km of the boundary of the Karoo National Park Important Bird Area (Barnes
1998), which supports a range of threatened birds such as Martial Eagle Polemaetus
bellicosus, Kori Bustard Ardeotis kori, Black Stork Ciconia nigra, Secretarybird
Sagittarius serpentarius, and occasionally Greater Flamingo Phoenicopterus ruber
and Lesser Flamingo Phoenicopterus minor, and a range of Karoo endemics such as
Karoo Korhaan Eupodotis vigorsii, Karoo Long-billed Lark Certhilauda subcoronata,
Cinnamon-breasted Warbler Euryptila subcinnamomea and Black-headed Canary
Serinus alario (Barnes 1998, BirdLife SA 2010).
The cliff lines of the Nuweveld Escarpment are known to support good populations of
montane and cliff-nesting birds, including very high densities of Verreaux’s Eagle
Aquila verreauxii, Booted Eagle Aquila pennatus, Peregrine Falcon Falco peregrinus
and Lanner Falcon Falco biarmicus (Davies 1994, Barnes 1998, Pers. obs). There
used to be a substantial summer roost of the globally ‘Vulnerable’ Lesser Kestrel
Falco naumanni situated within Beaufort West, but this not been active for some
years (A.J. van Zyl pers. comm.). Wetland bird counts for the area suggest that
abundance and diversity are generally not high (Taylor et al.1999) with numbers of
regional endemics such as South African Shelduck Tadorna cana and Cape Shoveler
Anas smithii never reaching three figures. Vehicle-based counts of large terrestrial
species show that Karoo Korhaan obtains relatively high densities, with Ludwig’s and
Kori Bustard regularly present, and Secretarybird and Blue Crane occurring less
frequently (Young et al. 2003). Surveys of large raptors nesting on the steel pylons
supporting Eskom’s transmission lines in the area place one regularly active Martial
Eagle nest within 10 km of the proposed development area (Fig. 6.2) on tower 605 of
the Droërivier-Hydra 2 line (or on a nearby 132 kV structure) (Jenkins et al. 2007).
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Figure 6.2. Areas covered (blue line) on and around the proposed Beaufort West –
N1 Wind Farm development site (yellow polygon) during the July site
visit, and all associated significant sightings and nest sites located within
or close to the site.

Sixty-one species were seen during the July site visit (Appendix 1), including three
separate sightings of Black Harrier (possibly of the same bird each time) within or
close to the site, a sighting of Peregrine Falcon just north of Beaufort West, and the
location of multiple raptor nest sites on cliffs on the near periphery of the proposed
wind farm site (Fig. 6.2)
At least four breeding pairs of Verreaux’s Eagle (Fig. 6.2; 32º11.044 S, 22º39.651 E,
32º12.747 S, 22º38.120 E, 32º15.042 S, 22º37.695 E, and 32º16.298 S, 22º36.145 E,
two pairs were incubating or brooding small young, two pairs probably had larger
young in active nests), and two pairs of Lanner Falcon (32º11.758 S, 22º38.975 E
and 32º19.916 S, 22º37.855 E, one pair was seen flying to roost on what is
presumably their home cliff, one pair was seen perched at a possible nest ledge)
were located on the cliffs of the Nuweveld Escarpment most proximal to the
development site, and these faces probably hold at least 10 pairs of Rock Kestrel
Falco rupicolus, and possibly hold multiple pairs of Booted Eagle, Black Stork and
Cape Eagle Owl Bubo capensis. Unfortunately, time limitations and/or time of year
(pre-breeding season for most of the smaller raptors) precluded obtaining more
accurate population estimates for these species. Local endemics, such as Karoo
Korhaan Eupodotis vigorsii and Rufous-eared Warbler Malcorus pectoralis were
common on site, and Karoo Long-billed Lark was common in the higher/more rocky
areas just to the north-west. Ludwig’s and Kori Bustard were not seen but must surely
occur at least sporadically within the impact zone of the proposed development as the
habitat is suitable.
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Overall, the avifauna of the development site itself is entirely replaceable, at best
replicating that which occurs across huge areas of the Central Karoo. In fact, diversity
and the prevalence of regional endemics may be somewhat lower than in many areas
given the degraded nature of much of the habitat present. Karoo Korhaan, Southern
Pale Chanting Goshawk Melierax canorus and a number of smaller Karoo endemics
certainly occur there, but not in numbers that would warrant special consideration.
On the basis of these observations, in combination with already documented
information on the avifauna of the general area, seventeen priority species are
recognized as key in the assessment of avian impacts of the proposed Beaufort West
– N1 Wind Farm (Table 6.2). These are mostly nationally and/or globally threatened
species which are known to occur, or could occur in relatively high numbers in the
development area and which are likely to be, or could be, negatively affected by the
wind farm project. Sclater’s Lark was included despite the fact that it has not been
recorded in the area in either of the SABAP projects because the habitat on site looks
marginally suitable for the species, and it has been recorded in the nearby Karoo
National Park (Barnes 1998). Karoo Korhaan was included because it is a Karoo
endemic and occurs at relatively high densities in the general area and on the
proposed development site. Verreaux’s Eagle, Booted Eagle and Cape Eagle Owl
Bubo capensis are not Red-listed (although see Jenkins 2008c) or endemic, but they
are included because they are uncommon species and, with Martial Eagle, probably
fulfil important ecological roles as apex predators in the area.
In summary, the birds of greatest potential relevance and importance in terms of
possible impacts of the wind farm are likely to be:
(i)

Raptors and storks nesting on the cliffs of the Nuweveld Escarpment –
particularly Verreaux’s Eagle Aquila verreauxii, but including Lanner Falcon,
Black Stork, Peregrine Falcon and Cape Eagle Owl. All are scarce or
threatened species, potentially susceptible to collision with and displacement
from the area by the turbine arrays. Perhaps the main threat to these birds is
the risk of exposure to turbine collisions when hunting in the development
area, or commuting through it to and from foraging areas further to the southeast.

(ii) Large terrestrial birds and raptors nesting or foraging on or commuting over
the open Karoo flats within the development area – particularly including
Ludwig’s and Kori Bustard, Blue Crane, Secretarybird, Martial Eagle, Black
Harrier and Lesser Kestrel. Again, these are all threatened species, in many
cases highly collision-prone (Jenkins et al. 2010, Jenkins et al. 2011b), and in
some cases (e.g. Martial Eagle) highly susceptible to disturbance and
displacement
(iii) Occasional influxes of large wetland birds, especially Greater and Lesser
Flamingo, to the larger waterbodies in the area. These birds may be exposed
to collision risk when passing through the development area on their way to
resource areas further afield.
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Table 6.1 Priority bird species considered central to the avian impact assessment process for the Beaufort West - N1 Wind Farm ,
selected mainly on the basis of South African (Barnes 2000) or global conservation status (www.iucnredlist.org or
http://www.birdlife.org/datazone/species/), level of endemism, relative abundance on site (SABAP reporting rates, direct observation),
and estimated conservation or ecological significance of the local population. Red-listed endemic species are shaded in grey.
Common name

Scientific name

SA conservation
status/

Regional
endemism

(Global conservation
status)

Average
reporting
rate
(n = 397
cards)

Estimated
importance
of local
population

Risk
posed by

Preferred habitat

Collision

Electrocution

Disturbance /
habitat loss

Cape Eagle Owl

Bubo capensis

-

-

0.3

Moderate

Cliffs and rocky ridges

Moderate

Moderate

Moderate

Ludwig's Bustard

Neotis ludwigii

Vulnerable

Nearendemic

11.3

Moderate

Open Karoo

High

-

Moderate

(Endangered)
Kori Bustard

Ardeotis kori

Vulnerable

-

0.5

Low

Open Karoo

High

-

Moderate

Karoo Korhaan

Eupodotis vigorsii

-

Endemic

33.7

High

Open Karoo

Moderate

-

High?

Blue Crane

Anthropoides
paradiseus

Vulnerable
(Vulnerable)

Endemic

3.3

Low

Open Karoo, wetlands

High

-

Moderate

Black Harrier

Circus maurus

Near-threatened
(Vulnerable)

Endemic

2.0

Low

Open Karoo

Moderate

-

Moderate

Verreaux’s Eagle

Aquila verreauxii

-

-

29.8

High

Cliffs and rocky ridges

High

High

Moderate

Booted Eagle

Aquila pennatus

-

-

23.9

High

Cliffs and rocky ridges

Moderate

Moderate

Moderate

Martial Eagle

Polemaetus
bellicosus

Vulnerable (Nearthreatened)

-

5.3

High

Open Karoo

High

High

Moderate

Secretarybird

Sagittarius
serpentarius

Near-threatened

-

6.8

Moderate

Open Karoo

High

-

Moderate

Peregrine Falcon

Falco peregrinus

Near-threatened

-

1.5

Low

Cliffs and rocky ridges

High

Moderate

Moderate

Lanner Falcon

Falco biarmicus

Near-threatened

-

7.6

Moderate

Cliffs and rocky ridges

High

Moderate

Moderate

Lesser Kestrel

Falco naumanni

Vulnerable

-

19.9

Moderate

Open Karoo

Moderate

-

Moderate

-

6.3

Low

Wetlands, flying over

High

-

-

(Vulnerable)
Greater Flamingo

Phoenicopterus
ruber

Near-threatened
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Lesser Flamingo

Phoenicopterus
minor

Near-threatened

-

3.3

Low

Wetlands, flying over

High

-

-

Black Stork

Ciconia nigra

Near-threatened

-

11.3

High

Cliffs and rocky ridges,
wetlands

High

Moderate

-

Sclater’s Lark

Spizocorys sclateri

Near-threatened

Endemic

0.0

Low

Open Karoo

-

-

Moderate
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7.

IMPACT ASSESSMENT
This proposal is for a small to medium-sized wind energy installation, sited on the
fringes of a national Important Bird Area, known to support good populations of a
number of threatened and/or endemic bird species, as well as high densities of other,
ecologically valuable species. However, the habitat contained within the area most
directly affected by the proposal is generally unexceptional, as is much of its
attendant avifauna. Hence, while the proposed wind farm is likely to have some
meaningful, detrimental effect on the local birds (during both the construction and
operational phases of the development), most of these effects will be of little
significance.
Those impacts that may be significant include possible affects on raptors using the
cliffs of the nearby escarpment, although it is possible that the proposed development
is situated sufficiently far away from the escarpment cliffs to substantially diminish
this risk. Pre- and post-construction monitoring will be essential to improve
understanding of raptor movements through the development area, the severity of
the risk posed by the wind farm on local birds of prey, and how best to mitigate this
risk. Another possibly significant impact of the facility will be displacement effects on,
and collision mortality of large terrestrial birds such as Ludwig’s Bustard. This species
is prone to erratic influxes to areas of the Karoo, apparently in response to past
rainfall, but these factors are not well understood (Allan 1994). Compounding this
unpredictability, recent studies of power line collisions by this bird (Jenkins et al.
2009, Jenkins et al. 2011b) have shown no detectable pattern in collisions in relation
to landscape features. Hence, while bustards are likely to occur on the site in
numbers, it is not possible to predict when such influxes are most likely to happen, or
where these birds will be most susceptible to turbine collisions, precluding any useful
input on where, and where not, to place turbines at this stage. Again, pre- and postconstruction monitoring will be vital to understanding the risk posed by the wind farm
to local bustards, and how best to mitigate this risk.
Note that in terms of the information currently available, the proposed development
would not require a permit (issued under either the NEMBA or Provincial Ordinance
provisions) to disturb threatened or protected species. However, should the preconstruction monitoring work reveal otherwise, the status and consent requirements
of the project might change.

7.1

IMPACT DESCRIPTION AND ASSESSMENT
Impacts of the proposed wind farm are most likely to be manifest in the following
ways:
(i)

Disturbance and displacement of resident/breeding or visiting raptors
(especially Verreaux’s Eagle, Martial Eagle, Secretarybird, Lesser Kestrel,
Booted Eagle, Black Harrier, Peregrine Falcon and Lanner Falcon) from
nesting and/or foraging areas by construction and/or operation of the facility,
and /or mortality of these species in collisions with the turbine blades or
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associated new power lines while slope-soaring or hunting, or by electrocution
when perched on power infrastructure.
(ii)

Disturbance and displacement of seasonal influxes of large terrestrial birds
(especially Ludwig’s Bustard, but including Kori Bustard, Karoo Korhaan and
Blue Crane) from nesting and/or foraging areas by construction and/or
operation of the facility, and /or mortality of these species in collisions with the
turbine blades or associated new power lines while commuting between
resource areas (nest sites, roost sites/wetlands).

(iii)

Displacement of wetland birds from established flight lines in and out of
resource areas either within or near to the development area, and/or mortality
of these species in collisions with the turbine blades or associated power lines.

Table 7.1 Impact characteristics: Beaufort West – N1 Wind Farm – Birds.

Summary
Project Aspect/
activity

Construction
(i) Disturbance associated
with noise and
movement.
(ii) Loss of vegetation and
avian habitat through
site clearance, road
upgrade and
establishment of the
camp, lay-down and
assembly areas.

Operation
(i) Disturbance and/or
displacement from
foraging or nesting
area by movement
and/or noise of
rotating turbine
blades, and by space
occupied by solar
panels.
(ii) Mortality in collisions
with turbine blades
and/or power lines, or
by electrocution on
new power
infrastructure.

Impact Type
Receptors Affected

Direct
(i) All birds on site; key
species Martial Eagle,
Secretarybird, Ludwig’s
Bustard, Karoo
Korhaan, Blue Crane
(ii) Ludwig’s Bustard, Kori
Bustard, Karoo
Korhaan, Blue Crane,
Martial Eagle, Black
Harrier, Lesser Kestrel

Direct
(iii) All birds on site; key
species: Verreaux’s
Eagle, Martial Eagle,
Booted Eagle,
Secretarybird, Lanner
Falcon, Peregrine
Falcon, Lesser
Kestrel, Ludwig’s
Bustard, Karoo
Korhaan, Blue Crane,
wetland species
(i) All birds on site; key
species Verreaux’s
Eagle, Martial Eagle,
Booted Eagle,
Peregrine Falcon,
Lanner Falcon,
Ludwig’s Bustard,
Blue Crane, wetland
species.
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Box 7.1

Construction Impact: Beaufort West - N1 Wind Farm – Birds
(A) Habitat loss
Nature: Construction activities would result in a negative direct
impact on the avifauna of the wind farm site.
Impact Magnitude – Low-Medium
•
•

Extent: The extent of the impact is local.
Duration: The duration would be medium-term as the
ecology of the area would be altered beyond the completion of
the project.
•
Intensity: Some priority species will experience loss of
habitat, so the magnitude of the change will be low-medium.
Likelihood – There is a high likelihood that moderate areas of habitat
will be lost.
IMPACT SIGNIFICANCE (PRE-MITIGATION) – LOW-MEDIUM
Degree of Confidence: The degree of confidence is high.

(B) Disturbance
Nature: Construction activities would result in a negative direct
impact on the avifauna of the wind farm site.
Impact Magnitude – Medium
•
•

Extent: The extent of the impact is local.
Duration: The duration would be short-term as this effect will
not extend beyond the life of the project.
•
Intensity: Some priority species will be significantly disturbed,
so the magnitude of the change will be medium.
Likelihood – There is a high likelihood that birds will be disturbed.
IMPACT SIGNIFICANCE (PRE-MITIGATION) – MEDIUM
Degree of Confidence: The degree of confidence is high.

26

Box 7.2

Operation Impact: Beaufort West - N1 Wind Farm – Birds
(A) Disturbance and displacement
Nature: Operational activities would result in a negative direct impact
on the avifauna of the wind farm site.
Impact Magnitude – Medium
•
•

Extent: The extent of the impact is local.
Duration: The duration would be long-term as the ecology of
the area would be affected until the project stops operating.
•
Intensity: Some priority species may be displaced for the
duration of the project, and there will be some loss of habitat,
so the magnitude of the change will be medium.
Likelihood – There is a medium likelihood that some priority species
will be disturbed/displaced.
IMPACT SIGNIFICANCE (PRE-MITIGATION) – MEDIUM
Degree of Confidence: The degree of confidence is medium.

(B) Mortality
Nature: Operational activities would result in a negative direct impact
on the avifauna of the wind farm site.
Impact Magnitude – Medium
•
•

Extent: The extent of the impact is local.
Duration: The duration would be long-term as the ecology of
the area would be affected at least until the project stops
operating.
•
Intensity: Some individuals of priority species may be killed in
collision/electrocution incidents, so the magnitude of the
change will be medium.
Likelihood – There is a medium likelihood that some individuals of
priority species will be killed.
IMPACT SIGNIFICANCE (PRE-MITIGATION) – MEDIUM
Degree of Confidence: The degree of confidence is medium.
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Figure 7.1. Required development buffer areas (red circles) plotted around each of the
raptor nest sites (either known previously or located during the July site visit ) in
the vicinity of the proposed Beaufort West – N1 Wind Farm (yellow polygon).

Mitigation of these impacts will be best achieved in the following ways:
(i)

On-site demarcation of ‘no-go’ areas identified during pre-construction
monitoring (see below) to minimise disturbance impacts associated with the
construction of the facility.

(ii)

Minimizing the disturbance impacts associated with the operation of the facility
by scheduling maintenance activities to avoid disturbances in sensitive areas
(identified through operational monitoring).

(iii)

Selecting layout option 1, with 32 x 2.5 MW turbines. Given that the
maximum rotor sweep height of the two turbine models under consideration is
the same, there is no difference in the vertical extent of the collision risk each
tower presents. With this as a starting point, it makes logical sense to minimise
as far as possible the number of turbines used, since this will minimise the
aggregate collision risk posed by the facility as a whole.

(iv)

Excluding development from:
(a) Within at least 1500 m of any known or suspected Verreaux’s Eagle nest
sites (Fig. 7.1) to reduce disturbance and collision risk for this species.
(b) Within at least 500 m of any known or suspected Lanner Falcon nest
sites (Fig. 7.1) to reduce disturbance and collision risk for this species.
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(c) Within at least 2500 m of any known or suspected Martial Eagle nest
sites (Fig. 7.1) to reduce disturbance and collision risk for this species.
Note that none of these buffer areas actually affect the currently proposed
development area and layout.
(v)

Ensuring that lighting on the turbines is kept to a minimum, and is coloured (red
or green) and intermittent, rather than permanent and white, to reduce
confusion effects for nocturnal migrants.

(vi)

Painting one blade of each turbine black to maximize conspicuousness to
oncoming birds. The evidence for this as an effective mitigation measure is not
conclusive, but it is suggestive. It might be best to adopt an experimental
approach to blade marking, identifying a sample of pairs of potentially high risk
turbines in pre-construction monitoring, and marking the blades on one of each
pair. Post-construction monitoring should allow empirical testing of efficacy,
which would inform subsequent decisions about the need to mark blades more
widely in this and other wind farms.

(vii) Minimizing the length of any new power lines installed, and ensuring that all
new lines are marked with bird flight diverters (Jenkins et al. 2010), and that all
new power infrastructure is adequately insulated and bird friendly in
configuration (Lehman et al. 2007). Note that current understanding of power
line collision risk in birds precludes any guarantee of successfully distinguishing
high risk from medium or low risk sections of a new line (Jenkins et al. 2010,
2011b). The relatively low cost of marking the entire length of a new line during
construction, especially quite a short length of line in an area frequented by
collision prone birds, more than offsets the risk of not marking the correct
sections, causing unnecessary mortality of birds, and then incurring the much
greater cost of retro-fitting the line post-construction. In situations where new
lines run in parallel with existing, unmarked power lines, this approach has the
added benefit of reducing the collision risk posed by the older line.
(viii) Carefully monitoring the local avifauna pre- and post-construction (see below),
and implementing appropriate additional mitigation as and when significant
changes are recorded in the number, distribution or breeding behaviour of any
of the priority species listed in this report, or when collision or electrocution
mortalities are recorded for any of the priority species listed in this report. An
essential weakness of the EIA process here is the dearth of knowledge about
the actual movements of key species (bustards, cranes, eagles, other raptors,
flamingo’s, storks) through the impact area. Such knowledge must be
generated as quickly and as accurately as possible in order for this and other
wind energy proposals in the area to proceed in an environmentally sustainable
way.
(ix)

Ensuring that the results of pre-construction monitoring are applied to projectspecific impact mitigation in a way that allows for the potential cumulative
effects on the local/regional avifauna of any other wind energy projects
proposed for this area, including the Terra Wind facility proposed for properties
immediately to the north-east, which will cover over 10 000 ha and comprise
over 250 large wind turbines. Viewed in isolation, the present project may pose
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only a limited threat to the avifauna of the area. However, in combination with a
larger, neighbouring facility, it may contribute to the formation of a significant
barrier to energy-efficient travel between resource areas for regionally
important bird populations, and/or significant levels of mortality in these
populations in collisions with what may become a substantial array of many
100s of turbines (Masden et al. 2010).
(x)

Additional mitigation might include re-scheduling construction or maintenance
activities on site, shutting down problem turbines either permanently or at
certain times of year or in certain conditions, or installing a ‘DeTect’,
‘EchoTrack’ or similar radar tracking system to monitor bird movements and
institute temporary shut-downs as and when required.

Table 7.1 Pre- and Post- Mitigation Significance: Beaufort West - N1 Wind Farm - Birds
Phase

Pre-mitigation
Significance

Residual Impact
Significance

Habitat loss

LOW-MEDIUM

LOW

Disturbance

MEDIUM

LOW-MEDIUM

Displacement

MEDIUM

LOW-MEDIUM

Mortality

MEDIUM

LOW-MEDIUM

Construction

Operation

Implementation of the required mitigation measures should reduce Construction
Phase impacts to Low or Low-Medium, and Operation Phase impacts to Low-Medium
(Table 7.2).
Strict adherence to the monitoring scheme outlined below, and strict compliance with
mitigation stipulations listed above and those arising from the monitoring scheme, will
be requisite in order for the proposed development to proceed sustainably.

7.2

MITIGATED LAYOUT OPTION – 29 X 2.5 MW (72.5 MW)
In light of earlier drafts of this and other specialist impact reports, the client has
proposed a revised project design, comprising 29 x 2.5 MW turbines (Fig. 7.2) –
hence opting for fewer turbines of the same vertical extent as in previous proposed
project designs. Given that this only represents a reduction of three turbines from the
original turbine layout option 1, it does not have a material effect on the final avian
impact assessment (Table 7.3), but can only be a preferable alternative in terms of
possible bird impacts.
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Figure 7.2. Revised project layout, comprising 29 x 2.5 MW turbines.

Table 7.2 Pre- and Post- Mitigation Significance: Beaufort West - N1 Wind Farm – Birds –
Revised layout.
Phase

Pre-mitigation
Significance

Residual Impact
Significance

Habitat loss

LOW-MEDIUM

LOW

Disturbance

MEDIUM

LOW-MEDIUM

Displacement

MEDIUM

LOW-MEDIUM

Mortality

MEDIUM

LOW-MEDIUM

Construction

Operation
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8.

MONITORING

8.1.

GENERAL PRINCIPLES
The Birds & Wind Energy Specialist Group (BAWESG) has recently published it’s the
best practice guidelines for bird monitoring at proposed wind energy development
sites in South Africa (Jenkins et al. 2011). In terms of these guidelines, the primary
aims of baseline or pre-construction monitoring are:
(i)

To estimate the number/density of birds regularly present or resident within the
broader impact area of the energy facility before its construction.

(ii)

To document patterns of bird movements in the vicinity of the proposed facility
before its construction.

(iii)

To estimate predicted collision risk (the frequency with which individuals or
flocks fly through the future rotor swept area of the proposed wind farm) for key
species.

(iv)

To inform an assessment of the merits of the application in the avian impact
assessment report in terms of points (i) to (iii).

(v)

To establish a pre-impact baseline for bird numbers, distributions and
movements.

(vi)

To mitigate impacts by informing the final design, and the construction and
management strategy of the development.

Other generic stipulations of these guidelines include the following (Jenkins et al.
2011 and references therein):
(i) Monitoring data should be generated for both the broader impact zone of the
proposed WEF, and for one or more comparable control sites, in order to allow
comparison of data from pre- and post-construction monitoring to be calibrated
in terms of an equivalent data set for a suitable control area.
(ii) Baseline monitoring requires periodic visits to both the development and control
sites, sufficient in frequency to adequately sample all major variations in
environmental conditions, and spanning a total study period of not less than 12
months.
(iii) Monitoring scope and intensity should be set in terms of the size, complexity and
perceived sensitivity of each individual development site, as determined by the
contracted avian specialist.
(iv) Variables measured/mapped on each site visit should include:
a. Density estimates for small terrestrial birds (in most cases not priority
species, but potentially affected on a landscape scale by multiple
developments in one area)
b. Absolute counts, density estimates or abundance indices for large terrestrial
birds and raptors
c. Passage rates of birds flying through the proposed development area
d. Occupancy/numbers/breeding success at any focal raptor sites
e. Bird numbers at any focal wetlands
f. Full details of any incidental sightings of priority species.
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8.2

PROJECT SPECIFICS
The proposed Beaufort West - N1 Wind Farm is a moderately-sized wind farm, and
while it is set in a relatively degraded habitat, there is a number of significant bird
impacts which could result from this development were it to be authorized. The preconstruction monitoring work required to inform the final layout and mitigation
strategy should be conducted over the mandatory 12 months, and include a minimum
of four data collection iterations spread more or less evenly over that period, in
addition to an initial visit to the site with the consulting specialist in order to orientate
the required field team of two observers.
A possible location for the control survey area has been identified about 6 km to the
north-east of the development site (Fig. 8.1). The suitability of this site in terms of
habitat, accessibility and landowner’s permission should be confirmed during
orientation. Ideally, this monitoring project should be run in concert with the one
instituted on the Terra Wind site, and the two projects should share this as a common
control.

Figure 8.1. Possible location for the monitoring control or reference site (grren polygon) in
relation to the location of the proposed Beaufort West – N1 Wind Farm (yellow
polygon).

8.2.1. Sample counts of small terrestrial species
Eight walked transects, each about 1 km in length should be set up on the
development site during the initial, site orientation visit. Similarly, four transects
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should be established on the control site. The transects should be located in open
Karoo and along the wooded drainage lines in proportion to their availability on each
site. Each transect should be walked once per visit to the site, with the data collection
procedures following the protocols laid out in the best practice guidelines (Jenkins et
al. 2011).
8.2.2. Counts of large terrestrial species and raptors
An absolute count of large terrestrial birds and raptors should be done once per visit
at both the development site and at the control, using a standardized combination of
driving and walking to cover the required ground, and scanning from any available
vantage points. The particulars of the route and methods used to derive these
absolute tallies for key species should be determined for both sites at orientation.
Data should be collected as per the protocols laid out in the best practice guidelines
(Jenkins et al. 2011).

8.2.3 Focal site surveys and wetland monitoring
Any habitats within the broader impact zone of a proposed wind energy facility, or an
equivalent area around the control site, deemed likely to support nest sites of key
raptor species (including owls) - cliff-lines or quarry faces, power lines, stands of
large trees, marshes and drainage lines - should be surveyed using documented
protocols in the initial stages of the monitoring project. All such sites should be
mapped accurately, and checked on each visit to the study area to confirm continued
occupancy, and to record any breeding activity, and the outcomes of such activity,
that may take place over the survey period (Jenkins et al. 2011). This aspect of the
study applies particularly to the Nuweveld Escarpment cliff-line, and could also
include the main quarry situated just south of Beaufort West, and only 3 km from the
development area.
Any major wetlands on and close to either the development area or the control
should be identified, mapped and surveyed for waterbirds on each visit to the site,
using the standard protocols set out by the CWAC initiative (Taylor et al. 1999). In
this instance, this would include the Beaufort West Dam, and any of the larger farm
dams or ephemeral wetlands in the immediate area found to attract numbers of
wetland birds after good rain. Any focal wetland sites found as the monitoring project
progresses will be incorporated into the project as required.
8.2.4. Incidental observations
All other, incidental sightings of priority species (and particularly those suggestive of
breeding or important feeding or roosting sites or flight paths) or other birds of
interest, relevance or importance within the broader study area should be carefully
plotted and documented. These could include details of nocturnal species (especially
owls) heard calling at night (Jenkins et al. 2011). Again, all incidental sightings data
should be collected as per the protocols laid out in the best practice guidelines
(Jenkins et al. 2011).

34

8.2.5. Movements and flight paths
Counts of bird traffic over and around the development area and the control site
should be conducted from at least three vantage points (two on the development site,
one on the control) which should be selected during the initial orientation site visit. At
least 12 hours of observation should be accumulated at each vantage point for each
monitoring iteration. All data should be collected as per the protocols laid out in the
best practice guidelines (Jenkins et al. 2011).

Table 4. Provisional breakdown of time required in the field for each component of the
baseline monitoring project required to inform the EIA for the Beaufort West - N1 Wind Farm.

Walked
transects

Vantage
Points

n

hours

n

hours

Wind farm
site

8

6

2

24

Control site

4

3

1

12

Fixed Point
Counts

Absolute
Counts

Wetland
surveys

Focal
Sites

hours

n

hours

n

hours

n

hours

Effort
per
iteration
(hours)

0

0

1

4

1

2

6

18

54

212

0

0

1

2

0

0

2

6

23

92

n

Total
effort
(hours)

Overall, the monitoring project at the experimental and control sites should take up
about 304 x 2 person-hours (Table 4), in addition to about 30 x 3 person-hours for the
initial orientation visit, or about 700 person-hours in total. Note that an equivalent
post-construction monitoring project will be required in order to measure the actual
impacts of the facility should it be built, and to inform and refine the final bird impact
mitigation strategy.
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Appendix 1. Annotated list of the bird species considered likely to occur within the impact zone of the proposed Beaufort West - N1 Wind Farm
(species in bold were seen during the July site visit).
Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

Common
Ostrich

Struthio camelus

-

-

X

-

-

High

Common
Quail

Coturnix
coturnix

-

-

X

-

-

High

Grey-winged
Francolin

Scleroptila
africanus

-

Endemic

X

Moderate

-

High

Helmeted
Guineafowl

Numida meleagris

-

-

Moderate

-

High

Egyptian
Goose

Alopochen
aegyptiaca

-

-

X

High

High

-

South African
Shelduck

Tadorna cana

-

Endemic

X

High

-

-

Spur-winged
Goose

Plectropterus
gambensis

-

-

X

High

Moderate

-

Yellow-billed
Duck

Anas undulata

-

-

X

Moderate

-

-

Cape Shoveler

Anas smithii

-

Endemic

X

Moderate

-

-

Cape Teal

Anas capensis

-

-

X

Moderate

-

-

Red-billed Teal

Anas
erythrorhyncha

-

-

X

Moderate

-

-

Greater
Honeyguide

Indicator indicator

-

-

-

-

-

X

X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Lesser
Honeyguide

Indicator minor

-

-

Ground
Woodpecker

Geocalaptes
olivaceus

-

Endemic

Cardinal
Woodpecker

Dendropicos
fuscescens

-

-

Acacia Pied
Barbet

Tricholaema
leucomelas

-

African
Hoopoe

Upupa africana

European
Roller

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

X

Electrocution

Collision

Disturbance /
habitat loss

-

-

Moderate

-

-

Moderate

X

-

-

Moderate

Nearendemic

X

-

-

Moderate

-

-

X

-

-

Moderate

Coracias garrulus

-

-

X

X

-

-

-

Swallow-tailed
Bee-eater

Merops
hirundineus

-

-

X

X

-

-

Moderate

European Beeeater

Merops apiaster

-

-

-

-

-

White-backed
Mousebird

Colius colius

-

Endemic

X

-

-

Moderate

Red-faced
Mousebird

Urocolius indicus

-

-

X

-

-

Moderate

Speckled
Mousebird

Colius striatus

-

-

X

-

-

Moderate

Jacobin
Cuckoo

Clamator
jacobinus

-

-

X

-

-

Moderate

X

X

X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Diderick
Cuckoo

Chrysococcyx
caprius

-

-

Alpine Swift

Tachymarptis
melba

-

Common Swift

Apus apus

African Black
Swift

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

X

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

-

-

Moderate

-

-

-

-

-

-

-

-

-

Apus barbatus

-

-

X

-

-

-

Little Swift

Apus affinis

-

-

X

-

-

-

White-rumped
Swift

Apus caffer

-

-

X

X

-

-

-

Horus Swift

Apus horus

-

-

X

X

-

-

-

Barn Owl

Tyto alba

-

-

X

X

-

Moderate

Moderate

Southern
White-faced
Scops-Owl

Ptilopsis granti

-

-

-

-

Moderate

Cape EagleOwl

Bubo capensis

-

-

X

-

High

Moderate

Spotted EagleOwl

Bubo africanus

-

-

X

X

X

-

High

Moderate

Fiery-necked
Nightjar

Caprimulgus
pectoralis

-

-

X

X

-

-

Moderate

Freckled
Nightjar

Caprimulgus
tristigma

-

-

X

-

-

Moderate

X

X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Rufouscheeked
Nightjar

Caprimulgus
rufigena

-

-

Rock Dove

Columba livia

-

-

Speckled
Pigeon

Columba guinea

-

-

Laughing
Dove

Streptopelia
senegalensis

-

-

Cape TurtleDove

Streptopelia
capicola

-

Red-eyed
Dove

Streptopelia
semitorquata

Namaqua
Dove

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

X

Electrocution

Collision

Disturbance /
habitat loss

-

-

Moderate

X

-

-

Moderate

X

-

-

Moderate

X

-

-

Moderate

-

X

-

-

Moderate

-

-

X

-

-

Moderate

Oena capensis

-

-

X

X

-

-

Moderate

Ludwig's
Bustard

Neotis ludwigii

Vulnerable

Nearendemic

X

High

-

Moderate

Kori Bustard

Ardeotis kori

Vulnerable

-

X

High

-

Moderate

Northern Black
Korhaan

Afrotis afraoides

-

Endemic

X

Moderate

-

Moderate

Karoo
Korhaan

Eupodotis
vigorsii

-

Endemic

X

Moderate

-

Moderate

Blue Crane

Anthropoides
paradiseus

Vulnerable

Endemic

X

X

High

-

Moderate

Common
Moorhen

Gallinula
chloropus

-

-

X

-

-

-
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Red-knobbed
Coot

Fulica cristata

-

-

Namaqua
Sandgrouse

Pterocles
namaqua

-

Nearendemic

African Snipe

Gallinago
nigripennis

-

Marsh
Sandpiper

Tringa stagnatilis

Common
Greenshank

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

X

-

-

-

X

-

-

-

-

X

-

-

-

-

-

X

-

-

-

Tringa nebularia

-

-

X

-

-

-

Wood
Sandpiper

Tringa glareola

-

-

X

-

-

-

Ruff

Philomachus
pugnax

-

-

X

-

-

-

Common
Sandpiper

Actitis hypoleucos

-

-

X

-

-

-

Little Stint

Calidris minuta

-

-

X

-

-

-

Spotted Thickknee

Burhinus capensis

-

-

-

-

-

Black-winged
Stilt

Himantopus
himantopus

-

-

X

-

-

-

Pied Avocet

Recurvirostra
avosetta

-

-

X

-

-

-

Kittlitz's Plover

Charadrius
pecuarius

-

-

X

-

-

-

X

X

X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

Three-banded
Plover

Charadrius
tricollaris

-

-

X

-

-

-

Blacksmith
Lapwing

Vanellus armatus

-

-

X

-

-

-

Crowned
Lapwing

Vanellus
coronatus

-

-

X

-

-

-

Doublebanded
Courser

Rhinoptilus
africanus

-

-

X

-

-

-

Burchell's
Courser

Cursorius rufus

-

Nearendemic

X

-

-

-

Grey-headed
Gull

Larus
cirrocephalus

-

-

X

-

-

-

White-winged
Tern

Chlidonias
leucopterus

-

-

X

-

-

-

Blackshouldered
Kite

Elanus
caeruleus

-

-

X

-

-

Moderate

Black Kite

Milvus migrans

-

-

X

-

-

-

African FishEagle

Haliaeetus vocifer

-

-

-

High

-

Black-chested
Snake-Eagle

Circaetus
pectoralis

-

-

-

Moderate

Moderate

Black Harrier

Circus maurus

Nearthreatened

Endemic

-

-

Moderate

X

X

X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

African HarrierHawk

Polyboroides
typus

-

-

Southern Pale
Chanting
Goshawk

Melierax canorus

-

Nearendemic

Gabar
Goshawk

Melierax gabar

-

Rufouschested
Sparrowhawk

Accipiter
rufiventris

Steppe
Buzzard

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

X

-

-

Moderate

X

-

Moderate

Moderate

-

X

-

-

Moderate

-

-

X

-

-

Moderate

Buteo vulpinus

-

-

X

-

Moderate

Moderate

Jackal Buzzard

Buteo rufofuscus

-

Endemic

X

-

Moderate

Moderate

Verreaux’s
Eagle

Aquila verreauxii

-

-

Moderate

High

Moderate

Booted Eagle

Aquila pennatus

-

-

-

-

Moderate

Martial Eagle

Polemaetus
bellicosus

Vulnerable

-

Moderate

High

Moderate

Secretarybird

Sagittarius
serpentarius

Near-threatened

-

X

High

-

Moderate

Lesser Kestrel

Falco naumanni

Vulnerable

-

X

Moderate

-

Moderate

Rock Kestrel

Falco rupicolus

-

-

X

-

-

Moderate

Greater Kestrel

Falco rupicoloides

-

-

X

-

-

Moderate

X

X
X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

Lanner
Falcon

Falco biarmicus

Nearthreatened

-

X

High

Moderate

-

Peregrine
Falcon

Falco peregrinus

Nearthreatened

-

X

High

Moderate

-

Little Grebe

Tachybaptus
ruficollis

-

-

X

-

-

-

African Darter

Anhinga rufa

-

-

X

-

-

-

Reed
Cormorant

Phalacrocorax
africanus

-

-

X

-

-

-

White-breasted
Cormorant

Phalacrocorax
lucidus

-

-

X

Moderate

-

-

Little Egret

Egretta garzetta

-

-

X

-

-

-

Grey Heron

Ardea cinerea

-

-

X

Moderate

Moderate

-

Black-headed
Heron

Ardea
melanocephala

-

-

X

Moderate

Moderate

-

Cattle Egret

Bubulcus ibis

-

-

X

-

-

-

Hamerkop

Scopus umbretta

-

-

X

Moderate

-

-

Greater
Flamingo

Phoenicopterus
ruber

Near-threatened

-

High

-

-

Lesser
Flamingo

Phoenicopterus
minor

Near-threatened

-

High

-

-

Glossy Ibis

Plegadis falcinella

-

-

Moderate

-

-

Hadeda Ibis

Bostrychia
hagedash

-

-

Moderate

-

-

X

X
X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Collision

Electrocution

Disturbance /
habitat loss

African Sacred
Ibis

Threskiornis
aethiopicus

-

-

X

Moderate

-

-

African
Spoonbill

Platalea alba

-

-

X

Moderate

-

-

Black Stork

Ciconia nigra

Near-threatened

-

X

High

Moderate

-

White Stork

Ciconia ciconia

-

-

X

High

High

-

Fork-tailed
Drongo

Dicrurus adsimilis

-

-

X

-

-

Moderate

Bokmakierie

Telophorus
zeylonus

-

Nearendemic

X

-

-

Moderate

Pririt Batis

Batis pririt

-

Nearendemic

X

-

-

Moderate

Cape Crow

Corvus capensis

-

-

X

X

-

-

Moderate

Pied Crow

Corvus albus

-

-

X

X

X

-

-

Moderate

White-necked
Raven

Corvus albicollis

-

-

X

X

-

-

Moderate

Red-backed
Shrike

Lanius collurio

-

-

X

-

-

Moderate

Lesser Grey
Shrike

Lanius minor

-

-

X

-

-

Moderate

Common
Fiscal

Lanius collaris

-

-

X

-

-

Moderate

Cape
Penduline-Tit

Anthoscopus
minutus

-

Nearendemic

X

-

-

Moderate

X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

Ashy Tit

Parus
cinerascens

-

Nearendemic

X

-

-

Moderate

Grey Tit

Parus afer

-

Endemic

X

-

-

Moderate

Brownthroated Martin

Riparia paludicola

-

-

X

-

-

Moderate

Barn Swallow

Hirundo rustica

-

-

X

-

-

Moderate

White-throated
Swallow

Hirundo
albigularis

-

-

X

-

-

Moderate

Pearl-breasted
Swallow

Hirundo dimidiata

-

-

-

-

Moderate

Greater
Striped
Swallow

Hirundo cucullata

-

-

X

-

-

Moderate

Rock Martin

Hirundo fuligula

-

-

X

-

-

Moderate

African Redeyed Bulbul

Pycnonotus
nigricans

-

Nearendemic

X

-

-

Moderate

Fairy
Flycatcher

Stenostira scita

-

Endemic

X

-

-

Moderate

Long-billed
Crombec

Sylvietta
rufescens

-

-

X

X

-

-

Moderate

Yellow-bellied
Eremomela

Eremomela
icteropygialis

-

-

X

X

-

-

Moderate

Karoo
Eremomela

Eremomela
gregalis

-

Endemic

X

-

-

Moderate

X

X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

African ReedWarbler

Acrocephalus
baeticatus

-

-

X

-

-

Moderate

Lesser
SwampWarbler

Acrocephalus
gracilirostris

-

-

X

-

-

Moderate

Willow Warbler

Phylloscopus
trochilus

-

-

X

-

-

Moderate

Layard's TitBabbler

Parisoma layardi

-

Endemic

X

-

-

Moderate

Chestnutvented TitBabbler

Parisoma
subcaeruleum

-

Nearendemic

X

-

-

Moderate

Grey-backed
Cisticola

Cisticola
subruficapilla

-

Nearendemic

X

-

-

Moderate

Levaillant's
Cisticola

Cisticola tinniens

-

-

-

-

Moderate

Neddicky

Cisticola
fulvicapilla

-

-

-

-

Moderate

Zitting Cisticola

Cisticola juncidis

-

-

X

-

-

Moderate

Desert
Cisticola

Cisticola
aridulus

-

-

X

-

-

Moderate

Karoo Prinia

Prinia maculosa

-

Endemic

X

-

-

Moderate

Namaqua
Warbler

Phragmacia
substriata

-

Endemic

X

-

-

Moderate

X

X

X
X

X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

Rufous-eared
Warbler

Malcorus
pectoralis

-

Endemic

X

-

-

Moderate

Cinnamonbreasted
Warbler

Euryptila
subcinnamomea

-

Endemic

X

-

-

Moderate

Eastern
Clapper Lark

Mirafra fasciolata

-

Nearendemic

X

-

-

Moderate

Cape Clapper
Lark

Mirafra apiata

-

Endemic

X

-

-

Moderate

Sabota Lark

Calendulauda
sabota

-

-

X

-

-

Moderate

Karoo Lark

Calendulauda
albescens

-

Endemic

X

-

-

Moderate

Spike-heeled
Lark

Chersomanes
albofasciata

-

-

X

-

-

Moderate

Karoo Longbilled Lark

Certhilauda
subcoronata

-

Endemic

X

-

-

Moderate

Black-eared
Sparrowlark

Eremopterix
australis

-

Endemic

X

-

-

Moderate

Grey-backed
Sparrowlark

Eremopterix
verticalis

-

Nearendemic

X

-

-

Moderate

Red-capped
Lark

Calandrella
cinerea

-

-

X

-

-

Moderate

Sclater’s Lark

Spizocorys
sclateri

Near-threatened

Endemic

X

-

-

Moderate
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

Large-billed
Lark

Galerida
magnirostris

-

Endemic

X

-

-

Moderate

Cape Rock
Thrush

Monticola
rupestris

-

Endemic

X

-

-

Moderate

Sentinel Rock
Thrush

Monticola
explorator

-

Endemic

X

-

-

Moderate

Short-toed
Rock-Thrush

Monticola
brevipes

-

Nearendemic

-

-

Moderate

Karoo Thrush

Turdus smithi

-

Endemic

-

-

Moderate

Chat
Flycatcher

Bradornis
infuscatus

-

Nearendemic

-

-

Moderate

Fiscal
Flycatcher

Sigelus silens

-

Endemic

X

-

-

Moderate

Spotted
Flycatcher

Muscicapa striata

-

-

X

-

-

Moderate

Cape RobinChat

Cossypha caffra

-

-

X

-

-

Moderate

Karoo ScrubRobin

Cercotrichas
coryphoeus

-

Endemic

X

X

-

-

Moderate

African
Stonechat

Saxicola
torquatus

-

-

X

-

-

Moderate

Mountain
Wheatear

Oenanthe
monticola

-

Nearendemic

X

-

-

Moderate

Capped
Wheatear

Oenanthe pileata

-

-

X

-

-

Moderate

X
X
X

X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

Sickle-winged
Chat

Cercomela
sinuata

-

Endemic

X

-

-

Moderate

Karoo Chat

Cercomela
schlegelii

-

Nearendemic

X

-

-

Moderate

Tractrac Chat

Cercomela
tractrac

-

Nearendemic

X

-

-

Moderate

Familiar Chat

Cercomela
familiaris

-

-

X

-

-

Moderate

Ant-eating
Chat

Myrmecocichla
formicivora

-

Endemic

X

-

-

Moderate

Pale-winged
Starling

Onychognathus
nabouroup

-

Nearendemic

-

-

Moderate

Cape Glossy
Starling

Lamprotornis
nitens

-

-

-

-

Moderate

Pied Starling

Spreo bicolor

-

Endemic

-

-

Moderate

Wattled
Starling

Creatophora
cinerea

-

-

-

-

Moderate

Common
Starling

Sturnus vulgaris

-

-

X

-

-

Moderate

Malachite
Sunbird

Nectarinia
famosa

-

-

X

-

-

Moderate

Southern
Doublecollared
Sunbird

Cinnyris
chalybeus

-

Endemic

X

-

-

Moderate

X
X
X
X

X
X
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Common
name

Scientific name

Conservation
status

Habitat

Regional
endemism
Karoo
veld

Riparian
woodland
(drainage
lines)
X

Dusky
Sunbird

Cinnyris fuscus

-

Nearendemic

X

Scalyfeathered
Finch

Sporopipes
squamifrons

-

Nearendemic

X

White-browed
SparrowWeaver

Plocepasser
mahali

-

-

X

Cape Weaver

Ploceus
capensis

-

Endemic

X

Southern
MaskedWeaver

Ploceus velatus

-

-

Red-billed
Quelea

Quelea quelea

-

-

Southern Red
Bishop

Euplectes orix

-

-

African
Quailfinch

Ortygospiza
atricollis

-

-

X

Red-headed
Finch

Amadina
erythrocephala

-

Nearendemic

X

Common
Waxbill

Estrilda astrild

-

-

Red-billed
Firefinch

Lagonosticta
senegala

-

-

X

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

-

-

Moderate

-

-

Moderate

-

-

Moderate

X

-

-

Moderate

X

X

-

-

Moderate

X

X

-

-

Moderate

X

-

-

Moderate

-

-

Moderate

-

-

Moderate

-

-

Moderate

-

-

Moderate

X

X
X
X
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Regional
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Karoo
veld

Riparian
woodland
(drainage
lines)

Cliffs &
Screes

Risk of

Dams &
ephemeral
waterbodies

Electrocution

Collision

Disturbance /
habitat loss

Pin-tailed
Whydah

Vidua macroura

-

-

X

-

-

Moderate

House
Sparrow

Passer
domesticus

-

-

X

-

-

Moderate

Cape Sparrow

Passer
melanurus

-

Nearendemic

X

X

-

-

Moderate

Southern
Grey-headed
Sparrow

Passer diffusus

-

-

X

X

-

-

Moderate

African Pied
Wagtail

Motacilla aguimp

-

-

X

-

-

Moderate

Cape Wagtail

Motacilla
capensis

-

-

X

-

-

Moderate

Cape
Longclaw

Macronyx
capensis

-

Endemic

X

-

-

Moderate

African Rock
Pipit

Anthus
cinnamomeus

-

Endemic

X

-

-

Moderate

Plain-backed
Pipit

Anthus
leucophyrs

-

-

X

-

-

Moderate

African Pipit

Anthus
cinnamomeus

-

-

-

-

Moderate

Long-billed
Pipit

Anthus similis

-

-

X

-

-

Moderate

Cape Canary

Serinus canicollis

-

Endemic

X

-

-

Moderate

X
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Black-headed
Canary

Serinus alario

-

Endemic

X

-

-

Moderate

Black-throated
Canary

Crithagra
atrogularis

-

-

X

-

-

Moderate

Yellow
Canary

Crithagra
flaviventris

-

Nearendemic

X

-

-

Moderate

Whitethroated
Canary

Crithagra
albogularis

-

Nearendemic

X

-

-

Moderate

Lark-like
Bunting

Emberiza
impetuani

-

Nearendemic

X

-

-

Moderate

Cinnamonbreasted
Bunting

Emberiza tahapisi

-

-

X

-

-

Moderate

Cape Bunting

Emberiza
capensis

-

Nearendemic

X

-

-

Moderate

58

Proposed 75MW Beaufort West PV Project

BAR (Final)

APPENDIX E4: Land Capability and Soil Assessment

June 2021

Appendices

LAND CAPABILITY AND SOIL ASSESSMENT
FOR
WESTERN CAPE PROVINCE
April 2021

COMPILED FOR:

PREPARED BY:
INDEX (PTY) LTD
P.O. BOX 96023
WATERKLOOF VILLAGE
PRETORIA, 0145
index@iafrica.com

DECLARATION
The observations, conclusions and recommendations made in this report are based on the best available data
and on best scientific and professional knowledge of the directors of INDEX (Pty) Ltd. The report is based on GIS
programming and utilises satellite tracking to map survey points. Survey points are normally accurate to within
3 metres; which must be considered in the use of the information.
The directors of INDEX (Pty) Ltd exercise due care and diligence in rendering services and preparing documents.
However, the company accepts no liability, and the client, by receiving this document, indemnifies INDEX (Pty)
Ltd and its directors and employees, by the use of the information contained in this document, against any
action, claim, demand, loss, liability, cost, damage and expense arising from or in connection with services
rendered.
The property and copyright of this report shall remain vested in INDEX (Pty) Ltd. The client that commissioned
the report may use the information as it may think fit; but only for the land for which it was commissioned.
General declaration:
 INDEX acted as the independent specialist in this application;
 Performed the work relating to the application in an objective manner, even if this results in views and
findings that are not favourable to the applicant;
 There were no circumstances that may compromise INDEX’s objectivity in performing such work;
 INDEX have expertise in conducting the specialist report relevant to this application, including knowledge
of NEMA and its regulations and any guidelines that have relevance to the proposed activity;
 Have no and will not engage in conflicting interests in the undertaking of the activity.
The study was undertaken by Dr Andries Gouws. He is a registered member of SACNASP in the category of
Agriculture.

Signature of specialist
For INDEX (PTY) LTD
May 2021

Page | 2

Table of Contents
1

BACKGROUND ....................................................................................................................................... 4

2

PROPOSED DEVELOPMENT .................................................................................................................... 5

3

PROCESS OF THE ASSESSMENT .............................................................................................................. 5

4

AGRICULTURAL LAND USE OF THE PROJECT AREA ................................................................................. 6

5

REGIONAL LAND USES ........................................................................................................................... 6

6

AGRICULTURAL INFRASTRUCTURE ......................................................................................................... 7

7

NATURAL RESOURCES ........................................................................................................................... 7
7.1

WATER................................................................................................................................................ 7

7.2

VEGETATION......................................................................................................................................... 8

7.3

SOIL.................................................................................................................................................... 9

8

LAND CAPABILITY ................................................................................................................................ 11

9

SENSITIVITY ANALYSIS ......................................................................................................................... 12

10

IMPACT ASSESSMENT .......................................................................................................................... 13

10.1

ASSUMPTIONS .................................................................................................................................... 13

10.2

RATING CRITERIA ................................................................................................................................. 14

10.3

IMPACT RATING ................................................................................................................................... 15

11

SUMMARY AND CONCLUSIONS ........................................................................................................... 16

12

ADDENDA ............................................................................................................................................ 18

12.1

REFERENCES ....................................................................................................................................... 18

12.2

COMPLIANCE STATEMENT IN TERMS OF 2014 EIA REGULATIONS .................................................................... 18

12.3

CV OF THE AUTHOR OF THIS REPORT ......................................................................................................... 19

Page | 3

1 BACKGROUND
Nemai Consulting was appointed by Beaufort West Photovoltaic (Pty) Ltd to undertake a Basic Assessment
Process, in terms of the Environmental Impact Assessment (EIA) Regulations of 2014 (as amended), for the
proposed Beaufort West Photovoltaic Project, Western Cape.
Index was subcontracted to do an Agricultural Impact Assessment for the Project.
The site is located in the Karroo Region of the Western Cape. It is within the arid zone of South Africa where the
rainfall is low and erratic, and where the main farming activity is sheep and goat production. Crop production in
general only takes place where there is irrigation water available. Occasionally, opportunistic cropping is
practiced and then only after rainwater had been stored in the soil profile to the crops have a regional chance
to get mature.

Figure 1. Location of the Project Area
The main output will be the following:
 Map the present land uses and farming infrastructure;
 Indicate land capability (potential);
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 Determine the farming patterns of farmers in the region;
 Indicate the impact of the project on the agricultural potential of the land where it will be constructed;
 Indicate the impact of the project on agriculture.
The size of the Project Area investigated is 1 669 hectares.
The sizes of the PV areas are as follows:
 Area A:
126 ha
 Area B:
38 ha
The properties on which the project will be constructed are:





Portion 9 of Farm 181 Kuilspoort (841ha)
Remainder of Farm 162 Suid-Lemoensfontein (509,83ha)
Remainder of Farm 158 Lemoenkloof (81,5ha) and
Portion of Portion 1 of Farm 163 Bulskop (377,4ha).

2 PROPOSED DEVELOPMENT
The PV facility
The proposed PV facility will have a peak capacity not exceeding 75MW with a maximum footprint of 150 ha,
not exceeding 3m.
Access Roads & Laydown Areas
The installation of the PV Panels requires adequate access to the site by transport vehicles. A primary access
road and internal secondary roads of approximately 4,5m gravel access is sufficient for the Project.
Electrical Connection
The electricity generated by the PV Park will be transferred to the national Eskom grid. The Project will connect
to existing Droërivier Substation alongside the N12 to Oudtshoorn.
This overhead transmission line will be aligned adjacent to the existing transmission line servitudes. The
servitude width designated for this transmission line is approximately 28 m in width.
The existing power line service and access roads are to be used to install and maintain the proposed new line
associated with the PV Park. The existing servitude, and the access roads are already in use and disturbed, while
the transmission line itself is to be aboveground.

3 PROCESS OF THE ASSESSMENT
The present land uses of the Project Area were identified from various satellite images that is dated 2020. These
images are available on the internet.
 The soils were classified according to the binomial soil classification system for Southern Africa with base
data published in the Basic Assessment.
 Soil capability is described according to the system used by the Department of Agriculture, Land Reform and
Rural Development (DALRRD).
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 The agricultural sensitivity description is according to the screening tool, published by the Department of
Environment, Forestry and Fisheries (DEFF) in Government Notice 320 of Government Notice 43310 on 20
March 2020 (DEFF Screening Tool).

4 AGRICULTURAL LAND USE OF THE PROJECT AREA
The entire site is grazing and browsing land for livestock.
 A large portion of land is severely degraded by sheet and gully erosion.
 Satellite images indicate that there was no rainfed crop production for longer than 10 years. According to
NEMA and Conservation of Agricultural Resources Act 43 of 1983 (CARA), land that had not been cultivated
for 10 years is considered virgin land. It may not be cultivated without authorisation under NEMA.

5 REGIONAL LAND USES
The following conclusions can be made from the land cover dataset of DALRRD (see Figure 2):
 There is no rainfed cropping in the region;
 Some irrigated crop production occurs along the larger watercourses and streams;
 Livestock is the dominant farming activity.

Figure 2. Regional land uses as indicated by the Land Cover published by (DALRRD)
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6 AGRICULTURAL INFRASTRUCTURE
Almost all the land on the project area is vacant or used as grazing for livestock.
The property was used to rear mainly sheep in the past. The outside fences are well maintained but the inner
camp fences need some maintenance. The cattle handling facilities at the homestead is still in a good condition
with only limited maintenance required.
The house, outbuildings and labourers houses are sturdy but need a little maintenance.

7 NATURAL RESOURCES
Average annual precipitation is between 170 and 190 mm. Sixty five percent of the rain falls between February
and April, twenty percent between November and January and the rest in the period May to July.
Seventy percent of the rain occurs as high intensity showers. Droughts occur approximately 60% of the time
(three out of five years are drought stricken).
The area is known for its strong summer winds causing major wind erosion on trampled veld. Minimum
temperatures of 60C in winter and maximum temperatures of up to 400C are measured in summer months.
Frost starts in May and last frost occur in August. Snowfalls are rare.
Rainfall
Rainfall is the most critical factor that decides the agricultural potential for this region. The standard deviation
on annual and monthly rain is extremely high. Coupled with the high temperature and strong winds, the climate
is not conducive to crop production and the reason why cropping only takes place under irrigated conditions.

Figure 3. The average rainfall (solid line) with 25th to 75th and 10th to 90th percentile bands

7.1 Water
A groundwater study was done by Parsons and Associates Specialist Groundwater consultants in August 2011
and is the source document for this assessment.
Borehole yields
Typical borehole yields range between 0.5 and 2 l/s. However, higher yields are obtained in dolerite dyke and
sheet contacts zones and areas of increased fracturing and jointing. Rose (2008) reported that some of the
municipal production boreholes yield in excess of 5l/s.
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The site however, does not have any dolerite contacts and the yields for boreholes are accepted as less than
2 l/s.
Groundwater quality
Groundwater in the area has an electrical conductivity that increases from north to south. Older water (i.e.
that furthest from the recharge area) has a higher sodium chloride content.
Generally, the quality of groundwater in the area is fit for domestic use. Production boreholes on Lemoenfontein
have a conductivity of around 130 mS/m or 832 ppm. This is well within the suitability range for household water
or for irrigation.
Surface water
The Kuilskloof River drains the site. It is seasonal and only flows after rain showers. There are no dams on the
site that can be used for irrigation purposes.

7.2 Vegetation
The property is in the Nama-Karoo Biome and is described as Karriod Broken Veld and Central Lower Karoo Veld.
The dominant vegetation is low growing karoo bushes, mainly Pentzia incana (Ankerkaroo) and Monechma
incanum (Netvetbossie) with invader species such as Asparagus laricinis (Katbos). Stipogrostis and Aristida spp
are the dominant grasses. Acacia karoo trees are found long the water ways.

Photo 1. Sealed ‘pan’ areas formed by sheet erosion. Photo 2. Kuilspoort Spruit, which runs through the
middle of the PV site
(Photo taken by Ken Coetzee, 2011)
Growing season
When the rainfall is plotted against the temperature at a ratio of 1:2, the resulting graph indicates the growing
season. See the climatogram below.
Typical of the arid Karroo region, the rainfall is sporadic and unreliable with the result that both the winter and
summers are dry, with little vegetative growth.
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Grazing capacity
According to the DALRRD the grazing capacity for livestock, is estimated at 30 ha/ large stock unit (LSU) or
4 ha/small stock unit (SSU).
Due to the degraded condition of the site, the present carrying capacity is estimated at 9 ha/SSU.
The size of the Project Area investigated is 1 669 hectares. According to the above only 185 sheep or goat can
be kept on the entire property.
The sizes of the PV areas are as follows:
 Area A:
 Area B:

126 ha
38 ha

The area covered by solar panels is 164 hectares of mostly degraded land. The grazing capacity of this portion is
18 SSU.

7.3 Soil
The underlying geological material is mudstone and shale of the Lower-Beaufort layer of the Beaufort Series.
The soil on the floodplain, on which the site is located, consists of sandy to sandy loam alluvium.
The soils are generally deep (40-100cm) with loamy sand Oakleaf soils dominant on the floodplain which account
for +80% of the property. Some Dundee soils occur along the watercourses and the adjacent floodplain. These
alluvial soils are of a sandy nature with depths ranging between 60 and 150cm.
In many areas the topsoil layer is very thin due to erosion. This created bare patches with crusts on the surfaces.
Slightly heavier textured Oakleaf and even Valsrivier soils are found on the northern part of the property. Clay
percentages are slightly higher, possibly due to the influence of dolerite intrusions to the north of the property.
These soils should have a better water holding capacity than the sandier soils along the water courses to the
south.
In summary, the soil on most of the site is eroded and unlikely to recover even in the longer term. The present
state of the land is mainly the result of climatic conditions.
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Photo 3. Crusted and cracked soils where the subsoil Photo 4. Gravelly sandy plains with shallow Oakleaf
is exposed
and Glenrosa soils
Soil degradation
The geological report compiled by Outeniqua Geotechnical Services CC 1 modelled the erosion sensitivity for the
area and found a wide zone where the land is already highly eroded. The topsoil was lost through sheet and
gully erosion due to both water and wind. Further, the land has a high or moderate sensitivity or susceptibility
to erosion – i.e., the erosion hazard is high and any cultivation is not recommended.
The implication is that the land is not arable and should remain as grazing.

Figure 4. Erosion sensitivity of the site

1

TEL: +27 (0)44 3820502. www.outeniqualab.co.za
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8 LAND CAPABILITY
Land capability classes are interpretive groupings of land with similar potential and limitations or similar hazards.
It is considered by many land use planners as one of the only methods to describe the potential of land for
development.
The evaluation involves consideration of:



Difficulties in land use owing to physical land characteristics;
The risks of land damage from erosion and other causes; and



Climate.

The classic eight-class land capability system (Klingebiel & Montgomery, 1961) was adapted for use with
Agriculture Geographic Information System (AGIS) in South Africa.
Land capability is classified according to guidelines published by the DALRRD in AGIS.
Land Capability is determined by the collective effects of soil, terrain and climate features and shows the most
intensive long-term use of land for rain-fed agriculture. At the same time, it indicates the permanent limitations
associated with the different land-use classes (refer to Table 5).





Order A: Arable land – high potential land with few limitations (Classes i and ii)
Order B: Arable land – moderate to severe limitations (Classes iii and iv)
Order C: Grazing and forestry land (Classes v, vi and vii)
Order D: Land not suitable for agriculture (Class viii)

Table 1. Land capability classes – intensity of land uses
LAND CAPABILITY
Order
Arable

Non
arable

Class
A
B
C
D

Grazing and Forestry

Wildlife

Forestry

Veld

Pastures

Crop production
Limited

Moderate

Intensive

Very

i
ii
iii
iv
v
vi
vii
viii

Note: the shaded area indicate the suitable land use

Soil use capability on the Project Area
According to the Comprehensive Atlas of DALRRD the capability of the entire site is Class vii (see Figure 5).
Conclusions
The land falls into the non-arable group of soils that should be used for livestock and or conservation.
There is no irrigation on the land and no high potential land that should be protected as per policy contained in
the National policy on the protection of high potential and unique agricultural land (HUAL), published by then
Department of Agriculture, Fisheries and Forestry (DAFF) (now DALRRD) in 2006.
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Figure 5. Land Capability

9 SENSITIVITY ANALYSIS
The 2014 EIA Regulations require a sensitivity analyses in an application for Environmental Authorisation. The
sensitivity of a site is determined
by the DEFF Screening Tool.
The DEFF Screening Tool, although
not perfect in terms of describing
the impact that the land use
change will have on farming, it is,
nevertheless, useful in evaluating
what the impact will be of a
proposed activity.
Figure 6 indicates the result of the
DEFF Screening Tool.
The transmission line crosses the
Gamka River adjacent to some
irrigated land. While the land is
considered as highly sensitive, the
land will only be impacted on for a
short period when the line is
constructed (see Figure 7).

Figure 6. Agricultural sensitivity
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Figure 7. High sensitivity land along the transmission line where it crosses the Gamka River
Table 2. Sensitivity according to the Screening Tool
Description
Row Labels
Power line
Low
01: Very low. 02: Very low. 03-5: Low-Very low.
Medium
06. Low-Moderate/07. Low-Moderate/08. Moderate
PV site
Low
01: Very low. 02: Very low. 03-5: Low-Very low.
Medium
06. Low-Moderate/07. Low-Moderate/08. Moderate
PV Footprint
Medium
06. Low-Moderate/07. Low-Moderate/08. Moderate

Area
59,0
32,9
26,1
1 771,6
175,1
1 596,5
164,0
164,0

Length
20 379,2
7 326,9
13 052,3

The results of the Screening Tool are provided in the addenda.
From earlier discussions on the natural resources and the land capability classification (as described by DALRRD),
the sensitivity is Low. The land where the PV will be erected as well as the transmission line has low sensitivity
and its loss to agriculture production is insignificant even at a local level.

10 IMPACT ASSESSMENT
10.1 Assumptions
General
 PV site
The impact assessment is done for the land on which new infrastructure will be constructed.
 Transmission line
Although a servitude will be registered of 28 m along the transmission line, it is assumed that a strip of 40 metres
may be disturbed when the line is laid. Following the construction the land will recover within a short period.
The impact of the disturbance due to construction will be temporary.
Land uses
Land uses on which the impact is based, are indicated in Section 2.
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Land use potential
According to DALRRD the land falls into Class vii. It is considered as low potential land suitable for livestock and
conservation.

10.2 Rating criteria
The following rating was used to indicate impacts:
Extent





1: Local - extend to the site and its immediate surroundings.
2: Regional - impact on the region but within the province.
3: National - impact on an interprovincial scale.
4: International - impact outside of South Africa.

Magnitude
Degree to which impact may cause irreplaceable loss of resources.
 1: Low - natural and social functions and processes are not affected or minimally affected.
 2: Medium - affected environment is notably altered; natural and social functions and processes continue,
albeit in a modified way.
 3: High - natural or social functions or processes could be substantially affected or altered to the extent that
they could temporarily or permanently cease.
 4: Very high – Will affect the continued viability of the system/environment.
Duration
 1: Short term: 0-5 years.
 2: Medium term: 5-11 years.
 3: Long term: impact ceases after the operational life cycle of the activity, either because of natural
processes or by human intervention.
 4: Permanent: mitigation either by natural process or human intervention will not occur in such a way or
timespan that the impact can be considered transient.
Probability






1: Almost certain - the event is expected to occur in most circumstances.
2: Likely - the event will probably occur in most circumstances.
3: Moderate - the event should occur at some time.
4: Unlikely - the event could occur at some time.
5: Rare/Remote - the event may occur only in exceptional circumstances.

Significance
Provides an overall impression of an impact’s importance and the degree to which it can be mitigated. The range
for significance ratings is as follows:
 0 – Impact will not affect the environment.
 1 – No impact.
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 2 – Residual impact.
 3 – Impact cannot be mitigated.

10.3 Impact rating
The significance of each potential impact is calculated using the following formula:
Significance points = (duration + extent + irreplaceable + reversibility + magnitude) x probability
The maximum value is 105 SP (significance points). The unmitigated and mitigated scenarios for each potential
environmental impact should be rated as per Table 4 below.
Score
2 – 10
10 – 20
20 – 40
40 – 60
>60

Significance
Low Significance
Medium-low
significance
Medium significance
Medium-high
significance
High significance

Description of Rating
No specific management action required
Administrative management actions required
Management and monitoring action plans required
Specific management and monitoring plans required
Detailed plans required, potential red flag impact

Significance

Significance after
mitigation

TOTAL (SP)

1

1

5

L

L

LOSS OF GRAZING LAND
Loss of land 1
2
1

The land is not cultivated and has not been for
decades. There will be no loss of high potential
land. The land has low potential.
Mitigation: no impact, mitigation not required

3

1

14

ML

Grazing land is not protected in terms of HUAL
policy.
The significance off loss of grazing on the PV
site is low. Approximately 164 ha will be lost
for the medium term, but the land is sufficient
to carry 18 SSU.
The significance of loss under the transmission
line is low and temporary. Only the footprint
of the pylon will be lost permanently.
Mitigation: very low impact, mitigation not
required.

ML

Probability

LOSS OF HIGH POTENTIAL LAND
Loss of land 1
1
1
1

Extent

Magnitude

MITIGATION
Duration

Irreplaceable

IMPACT

Reversibility

Before mitigation

1
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Significance after
mitigation
L

L

1

14

L

LOSS OF AGRICULTURAL INFRASTRUCTURE
Direct loss
1
1
1
1
1
1

5

L

The agricultural infrastructure is locates
outside of the construction area.
Mitigation: no impact, mitigation not required.

L

LOSS OF JOB OPPORTUNITIES
Direct loss
1
1
1
1

5

L

Management and labour is shared for the
entire property. The loss of the 164 hectare
will not lead to loss of jobs
Mitigation: very low impact, mitigation not
required.

L

Duration

5

Probability

1

Extent

Significance
The land is not cultivated and has not been for
decades. Therefore, no loss of production will
occur.
Mitigation: no impact, mitigation not required
Some grazing on a local scale will be lost. The
potential income from livestock is estimated at
R17 334 per year.
The significance of loss under the transmission
line is low and temporary. Only the footprint
of the pylon will be lost permanently.
The loss in income will not even cover the
labour cost to maintain the animals.
Mitigation: very low impact, mitigation not
required.

TOTAL (SP)

MITIGATION
Magnitude

Irreplaceable

IMPACT

Reversibility

Before mitigation

LOSS OF AGRICULTURAL PRODUCTION
Loss of crop 1
1
1
1
1
production
Loss of
animal
production

1

2

1

1

3

1

1

L

Conclusions
The actual loss or sensitivity related to high potential land, grazing land, agricultural production or the loss of
farming infrastructure due to the EP Proposed Projects, is very small and insignificant.

11 SUMMARY AND CONCLUSIONS
The proposed PV facility will have a peak capacity not exceeding 75MW with a maximum footprint of 150 ha,
not exceeding 3m in height is the preferred option.
The installation of the PV Panels requires adequate access to the site by transport / delivery vehicles. A primary
access road and internal secondary roads of approximately 4,5 m gravel access is proposed.
This overhead transmission line will be aligned adjacent to the existing transmission line servitudes. The
servitude width designated for this transmission line is approximately 28m in width, 14m on either side of the
transmission line. The potential impact during construction should not exceed 40 metres.
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The entire site is grazing and browsing land for livestock. A large portion of land is severely degraded by sheet
and gully erosion. Satellite images indicate no cultivated land.
Rainfall is the most critical factor that decides the agricultural potential for this region. The standard deviation
on annual and monthly rain is extremely high. Coupled with the high temperature and strong winds, the climate
is not conducive to crop production and the reason why cropping only takes place under irrigated conditions.
Typical borehole yields is less than 2,0 l/s in Karoo geohydrological settings. This yield is not sufficient for
irrigated cropping. The quality, however is well within the suitability range for household water or for irrigation
The Kuilskloof River drains the site. It is non-perennial and only flows after rain showers. There are no dams on
the site that can be used for irrigation purposes.
Due to the degraded condition of the site, the present carrying capacity is estimated at 9 ha/SSU. The land under
PV infrastructure is 164 hectares of mostly degraded land. The grazing capacity of this portion is 18 SSU
The underlying geological material consists of mudstone and shale of the Lower-Beaufort layer of the Beaufort
Series that is highly erodible. The soil consists of sandy to sandy loam alluvium deposited on flat floodplains.
The topsoil was lost through sheet and gully erosion due to both water and wind. Further, the land has a high or
moderate sensitivity or susceptibility to erosion – i.e., the erosion hazard is high and cultivation is not
recommended.
The implication is that the land is not arable and should remain as grazing.
The capability description according to the Comprehensive Atlas of that the land has a very low land use
capability (Class vii). The land falls into the non-arable group of soils that should be used for livestock and or
conservation.
The DEFF Screening Tool indicates moderate to low sensitivity. A detailed assessment, however, found that the
land has low sensitivity.
Conclusions
The actual loss or sensitivity related to high potential land, grazing land, agricultural production or the loss of
farming infrastructure due to the EP Proposed Projects, is very small and insignificant.
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12 ADDENDA
12.1 References
1) Grieser, J., 2006. Local Climate Estimator. Agromeeoolgy Group, FAO. Rome
2) Grondklassifikasie Werkgroep, 1991. Grondklassifikasie, 'n Taksonomiese sisteem vir Suid Afrika,
Departement van Landbou-ontwikkeling, Pretoria.
3) Department of Agriculture, 2019. http://daffarcgis.nda.agric.za/Comp_Atlas_v2/
4) South African Atlas of Agrohydrology and Climatology, Water Research Commission, Pretoria

12.2 Compliance statement in terms of 2014 EIA regulations
I, Dr Andries Gouws, set out below the information, as required the screening tool, published by the Department
of the Environment, Forestry and Fisheries (DEFF) in Government Notice 320 of Government Notice 43310 on
20 March 2020 (DEFF Screening Tool).
1. I compiled the Land Capability and Soil Assessment for site, dated April 2021.
2. I am a qualified soil scientist and land use evaluation specialist and registered with SACNASP in
agricultural. My SACNASP registration certificate and CV are attached, which include my contact details
and SACNASP registration number.
3. A signed statement of independence is provided in the preamble to the Report.
4. I undertook a sensitivity analyses for the development footprint of the project, as defined above, in
accordance with the DEFF Screening Tool’s requirements.
5. There will be no transformation of high potential agricultural land and the land uses will essentially
remain the same.
6. Given that the land capability of the Project Area is of a "low" to "medium" sensitivity for agriculture, a
compliance statement regarding the Project Area is required under the DEFF Screening Tool, which is
set out below.
7. A map showing the Project Area and its present uses is provided in Figure 1;
8. The size of the land is 1 669 ha. Only the footprints of the PV and the pylons will be lost due to the
proposals.
9. The detailed assessment of the farming resources found deviations regarding sensitivity of the [Project
Area], as indicated on the web-based Screening Tool. The deviations are because the soils have a low
Capability rating, contrary to the Screening Tool’s rating of medium; and all highly sensitive areas will
not be disturbed by the development.
10. Micro-siting to avoid or minimise fragmentation and disturbance of agricultural activities was
unnecessary.
11. There are no gaps in information or specific areas of concern that needs of significance.
12. The project is acceptable;
13. No specific condition for implementing the pProject is required or recommended.
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12.3 CV of the author of this report
Dr. Andries Gouws
1. PERSONAL DATA
Family name: Johan Andries Gouws
Year of birth: 12 April 1955
Nationality: South African
Contact details:
Tel: +27 12 346 5307 (South Africa)
E-mail: index@iafrica.com
Country of permanent residence: South Africa
2. EMPLOYMENT RECORD
Employer's Company Name:
Period of service and
length:
Integrated Development Expertise (INDEX) Since 1993

Position with the Enterprise:
Managing Director

Barari Forest Management (seconded)

2008 - 2016

Chief Technology Officer

South African Development Trust (STK)

1984 - 1993

Senior agriculturist, agronomy and planning

Eastern Transvaal Cooperative

1979 - 1981

Soil scientist

3. EDUCATION
Institution

Length of education

Degree/Diploma obtained:

University of Pretoria, South Africa
University of Bloemfontein
Potchefstroom Collage for Agriculture

1975 - 1979
1986 - 1987
1981

University of South Africa
University of Trinity

1992
2007

BSc. Agriculture
BSc. Honours, Agriculture
Diploma: Stereoscopic aerial photo interpretation of
natural resources for farm planning
Diploma: Financial management
PhD: Integrated agricultural development

6. SPECIALIST STUDIES ON AGRICULTURAL POTENTIAL (selected)
Year:
2018
2018
2016
2013

2014

Project Name:
Impact of mining development on agriculture in north-eastern Ekurhuleni
Agricultural potential study of Portion 21 (portion of portion 1) of the farm
Koppieskraal 1157-IR
Promoting Intensive Agriculture in Ekurhuleni

Name of Client:
Boston Associates
Adv. Johan du Plessis
Ekurhuleni Metro

MSOBO COAL – HARWAR; economic study for the farming enterprises that will be DEMACON
affected by the proposed coal mine. Discussion of the natural resources that
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Agricultural Impact Assessment for a Proposed Pipeline Between Brandkop 1504 And Nemai Consulting
Leeu Kop (105), Located South-East Of Bloemfontein

J A Gouws
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CONTENTS OF THE SPECIALIST REPORT – CHECKLIST
Regulation GNR 326 of 4 December 2014, as amended 7 April
2017, Appendix 6

Section of Report

(a) details of the specialist who prepared the report; and the
expertise of that specialist to compile a specialist report including
a curriculum vitae;

Preface pages and
Appendices 5 and 6

(b) a declaration that the specialist is independent in a form as
may be specified by the competent authority;

Page 4

(c) an indication of the scope of, and the purpose for which, the
report was prepared;

Section 2.5: Terms of
Reference

(cA) an indication of the quality and age of base data used for the
specialist report;

Section 4: Methodology

(cB) a description of existing impacts on the site, cumulative
impacts of the proposed development and levels of acceptable
change;

Section 8: Impact
Assessment

(d) the duration, date and season of the site investigation and the
relevance of the season to the outcome of the assessment;

Section 4: Methodology

(e) a description of the methodology adopted in preparing the
report or carrying out the specialised process inclusive of
equipment and modelling used;

Section 4: Methodology

(f) details of an assessment of the specific identified sensitivity of
the site related to the proposed activity or activities and its
associated structures and infrastructure, inclusive of a site plan
identifying site alternatives;

Sections 5-7

(g) an identification of any areas to be avoided, including buffers;

Section 8: Impact
Assessment

(h) a map superimposing the activity including the associated
structures and infrastructure on the environmental sensitivities of
the site including areas to be avoided, including buffers;

N/A

(i) a description of any assumptions made and any uncertainties
or gaps in knowledge;

Section 4.7:
Restrictions and
Assumptions

(j) a description of the findings and potential implications of such
findings on the impact of the proposed activity, including identified
alternatives on the environment, or activities;

Sections 6-8
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(k) any mitigation measures for inclusion in the EMPr;

Section 8: Impact
Assessment

(l) any conditions for inclusion in the environmental authorisation;

Section 8: Impact
Assessment

(m) any monitoring requirements for inclusion in the EMPr or Section 8: Impact
environmental authorisation;
Assessment
(n) a reasoned opinion—
i. as to whether the proposed activity, activities or portions thereof
should be authorised;

Section 15:
Conclusions

iA. Regarding the acceptability of the proposed activity or
activities; and
ii. if the opinion is that the proposed activity, activities or portions
thereof should be authorised, any avoidance, management and
mitigation measures that should be included in the EMPr or
Environmental Authorization, and where applicable, the closure
plan;
(o) a summary and copies of any comments received during any
consultation process and where applicable all responses thereto;
and

Section 4.6: Public
Participation

(p) any other information requested by the competent authority

N/A

Where a government notice gazetted by the Minister provides for
any protocol or minimum information requirement to be applied to
a specialist report, the requirements as indicated in such notice
will apply.

N/A
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DETAILS OF THE SPECIALIST
This HIA has been undertaken by John Gribble of ACO Associates CC, archaeologists and
heritage consultants.
c/o 8 Jacobs Ladder, St James, Cape Town, 7945
Email: john.gribble@aco-associates.com
Phone: 078 616 2961 / Fax: 086 6037195

CONSULTANT DECLARATION OF INDEPENDENCE
I, John Gribble, declare that – general declaration:
•
•
•
•

•
•
•

•
•

I act as the independent specialist in this application;
I will perform the work relating to the application in an objective manner, even if this
results in views and findings that are not favourable to the applicant;
I declare that there are no circumstances that may compromise my objectivity in
performing such work;
I have expertise in conducting the specialist report relevant to this application,
including knowledge of the Act, Regulations and any guidelines that have relevance
to the proposed activity;
I will comply with the Act, Regulations and all other applicable legislation;
I have no, and will not engage in, conflicting interests in the undertaking of the
activity;
I undertake to disclose to the applicant and the competent authority all material
information in my possession that reasonably has or may have the potential of
influencing - any decision to be taken with respect to the application by the
competent authority; and - the objectivity of any report, plan or document to be
prepared by myself for submission to the competent authority;
All the particulars furnished by me in this form are true and correct; and
I realise that a false declaration is an offence in terms of regulation 48 and is
punishable in terms of section 24F of the Act.

Signature of the specialist:

Name of company (if applicable): ACO Associates CC
Date:

7 May 2021
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EXECUTIVE SUMMARY
1.1

Site Name

Beaufort West Photovoltaic Project

1.2

Location

Proposed on Portion 9 of the farm Kuilspoort 161, the remainder of farm Lemoenfontein
South 162, and the remainder of Portion 1 of the farm Buls Kop 163, approximately 3.5km
north-east of Beaufort West in the Western Cape.
Co-ordinates at the approximate centre of the PV facility: -32.295392°S and 22.651853°E.

1.3

Locality Plan

Figure 1: Location of the proposed PV facility development site (red polygon) and grid connection route
(blue line). The proposed footprint of the PV facility is shown as the areas shaded green (Source: 1:50
000 chart 3222BC, National Geo-spatial Information, http://www.ngi.gov.za).
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1.4

Description of Proposed Development

The proposed PV facility will have a peak capacity not exceeding 75MW, with a maximum
footprint of 150ha, and with project elements not exceeding 3m in height.
Th project will comprise a PV panel array with access roads and adjacent “hard standing”
laydown areas for temporary placement and storage of the panel mounting structures and
the PV panels during construction, as well as for maintenance and refurbishment, during
operation. A maximum of 15 transformers are required to convert the electricity produced by
the PV panels to an appropriate voltage. From the transformers, the electricity will be
transferred along underground cables to the control building / substation.
The underground cabling will likely consist insulated cables laid together along the length of
the site access and internal road network, to maximum depth of 200 mm.
The underground cables will to a single storey switching station / control building which will
have an estimated footprint of 0.04ha.
A double-volume warehouse / workshop building/s (similar to a farm shed structure), of not
exceeding 300 m2, will be located directly next to the on-site Control Building, and will be
used for the purposes of equipment storage and maintenance activities during the operation
of the solar facility.
The electricity generated by the PV facility will be transferred to the national Eskom grid via
a ±14.9 km grid connection to the Droërivier Substation beside the N12 to Oudtshoorn. The
voltage of the energy generated by the project will be transformed on site at a step-up
substation that will be implemented and constructed by the Applicant.

1.5

Heritage Resources Identified

Archaeology – a comprehensive survey of the development site by Nilssen (2011) for the
previous project EIA identified a number archaeological occurrences. These range from
isolated stone artefacts of Early, Middle or Later Stone Age origin through to low-medium
MSA and LSA lithic scatters with some contextual best contextual integrity.
Palaeontology – Palaeontological impact assessments by Almond (2011) and Bamford
(2021) both point to the presence under the Quaternary sands and alluvia that cover the site
of Beaufort Group sedimentary bedrocks, with significant palaeontological potential.
Built Environment - Nilssen’s survey of the development site indicated a cluster of buildings
on the farm Lemoenfontein South some of which are older than 60 years but all of which
have now fallen in complete disuse. None of these buildings will be directly affected by the
proposed PV facility
Graves and Cemeteries – no graves or cemeteries have been recorded on the development
site.
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1.6

Anticipated Impacts on Heritage Resources

The covering of recent non-fossiliferous sediments across the development site suggests
that there are unlikely to be impacts from the PV facility on the underlying, buried Teekloof
formation bedrock that will result in the loss or destruction of fossil material.
Changes to the design and layout of the proposed facility as part of the previous EIA
process aimed to ensure that the archaeological occurrences considered to be of medium to
high significance identified in the 2011 site survey were avoided by the project and that there
would be the least possible negative impact on heritage resources. Provided the
recommended mitigation measures are implemented, the significance of impacts on
archaeological resources are expected to be low.
The construction, operation and decommissioning of the PV facility will not result in any
direct impacts on the historical buildings located on Lemoenfontein South. However, a
number of the packed stone flood barriers identified on the site fall within the development
footprint may be impacted by the PV facility.

1.7

Recommendations

The following heritage-related recommendation are made in respect of the Beaufort West
PV facility project:
•

•

Palaeontology:
• A Fossil Chance Finds Protocol is implemented for all project activities that
disturb the ground to ensure the reporting, safeguarding and recovery of any
palaeontological finds made. The requirement for a protocol must be included in
the EMPr for the project.
• The ECO responsible for the development is made aware of the possibility of
important fossils being present or unearthed on site and monitors all substantial
excavations, particularly into fresh (i.e. unweathered) sedimentary bedrock, for
fossil remains.
• In the case of any significant fossil finds (e.g. vertebrate teeth, bones, burrows,
petrified wood) during construction, these must be safeguarded - preferably in
situ - and reported by the ECO as soon as possible to Heritage Western Cape so
that any appropriate mitigation by a palaeontological specialist can be considered
and implemented, at the developer’s expense.
Archaeology:
o All 14 medium and high significance archaeological occurrences shown in
Table 5 to be avoided in the final layout for the proposed PV facility.
o The boundaries of these archaeological occurrences to be defined by an
archaeologist, the proposed buffer area of 25 m around each site
implemented and the sites then enclosed with suitable materials such as a
wooden palisade fence during construction, operation and decommissioning
of the facility. This process should form part of the “micro-siting” to be
implemented after environmental authorisation and must be included In the
EMPr.
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The conservation and management of these sites should be prescribed in an
Archaeological Conservation Management Plan to be drawn up for the
proposed project.
o If deemed appropriate, it is suggested that some archaeological sites and a
collection of artefacts in secondary context could be incorporated into the
project for education and tourism purposes as this can add value to the
proposed project. The specifics of this would be developed in ACMP for the
project.
o In the event that vegetation clearing and earthmoving activities expose
archaeological materials, such activities must stop and Heritage Western
Cape must be notified immediately.
o Although unlikely, should any human remains be encountered at any stage
during the works associated with the project, work must in the vicinity must
cease immediately, the remains must be left in situ but made secure and the
project archaeologist and HWC must be notified immediately.
Built Environment:
o Those stone flood barriers within the footprint of the PV facility that can be
preserve should be retained. However, where this is not possible, these
features need not retained.
o

•

Lastly, it is recommended that a walkdown survey of the grid connection route by a suitably
qualified and experienced archaeologist is undertaken prior to the commencement of
construction.

1.8

Author/s and Date

Heritage Impact Assessment: John Gribble, ACO Associates, 2021
Archaeological specialist study: Peter Nilssen, CHARM, 2011
Palaeontological specialist study: John Almond, Natura Viva, 2011
Palaeontological review and specialist study: Marion Bamford, 2021
Visual Impact Assessment: Steven Stead, VRM cc, 2012

8

GLOSSARY
Archaeology: 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.
Craton: The stable interior portion of a continent characteristically composed of ancient
crystalline basement rock.
Cultural landscape: The combined works of people and natural processes as manifested in
the form of a landscape.
Early Stone Age: The archaeology of the Stone Age between 700 000 and 2 500 000 years
ago.
Fossil: Mineralised bones of animals, shellfish, plants and marine animals. A trace fossil is
the track or footprint of a fossil animal that is preserved in stone or consolidated sediment.
Heritage: That which is inherited and forms part of the National Estate (Historical places,
objects, fossils as defined by the National Heritage Resources Act 25 of 1999.
Late Stone Age: The archaeology of the last 20 000 years associated with fully modern
people.
Middle Stone Age: The archaeology of the Stone Age between 20 000-300 000 years ago
associated with early modern humans.
National Estate: The collective heritage assets of the Nation.
Palaeontology: 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.
Pleistocene: A geological time period (of 3 million – 10 000 years ago).
Quaternary: The geologic time period that encompasses the most recent 2.6 million years.
It comprises the Pleistocene (2.6 Ma – 10,000 years ago) and the Holocene (10,000 years
ago to the present) and is characterised by a series of global glacial cycles.
SAHRA: South African Heritage Resources Agency – the compliance authority which
protects national heritage.
Structure (historic): Any building, works, device or other facility made by people and which
is fixed to land, and includes any fixtures, fittings and equipment associated therewith.
Protected structures are those which are over 60 years old.
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ACRONYMS
ESA

Early Stone Age

GPS

Global Positioning System

Ha

Hectare

HIA

Heritage Impact Assessment

HWC

Heritage Western Cape

LSA

Late Stone Age

MSA

Middle Stone Age

NHRA

National Heritage Resources Act

NID

Notice of Intent to Develop

SAHRA

South African Heritage Resources Agency

SAHRIS

South African Heritage Resources Information System
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2

INTRODUCTION

ACO Associates cc (ACO) has been appointed by Nemai Consulting (Pty) Ltd, on behalf of
Beaufort West Photovoltaic (Pty) Ltd, to carry out a heritage impact assessment (HIA) for the
Beaufort West Photovoltaic Project proposed on Portion 9 of the farm Kuilspoort 161, the
remainder of farm Lemoenfontein South 162, and the remainder of Portion 1 of the farm Buls
Kop 163, located approximately 3.5km north-east of Beaufort West in the Western Cape
Figure 1 - Figure 3).

2.1

Project History

On 22 February 2012, the Department of Environmental Affairs issued an Environmental
Authorisation (EA) (DEA reference number: 12/12/20/2286) for the construction of a
photovoltaic (PV) facility on Portion 9 of the farm Kuilspoort 161 and the remainder of
Lemoenfontein South 162 outside Beaufort West in the Western Cape (Figure 1 - Figure 3).
As part of the Environmental Impact Assessment process for the authorised PV facility, a
Notice of intent to Develop (NID) was submitted to Heritage Western Cape (HWC) (HWC
Case No. 110607JL07).
In its NID response dated 22 June 2011, HWC “agreed that a Heritage Impact Assessment
is required consisting of a specialist palaeontological study, a visual study, an analysis of
cultural landscape issues and an analysis of visual-spatial issues”.
The requested Heritage Impact Assessment (HIA) was prepared by Stephan De Kock of
Cape EAPrac and submitted to HWC for comment in November 2011. The HIA contained
an archaeological impact assessment (AIA) by Dr Peter Nilssen, a palaeontological impact
assessment (PIA) by Dr John Almond and also referenced the visual impact assessment
(VIA) for the proposed solar energy facility produced by VRM Africa.
During the course of the EIA process the proposed PV facility layout was amended to take
account of the findings of the specialist studies, including the archaeological impact
assessment. The result was the exclusion from the project footprint of most of the sites
assessed by Nilssen (2011) to be of medium and high significance
HWC’s Final Comment issued in December 2011 indicated that provided the mitigation
measures recommended in the HIA were implemented they had no objection to the
proposed PV facility.
The mitigation measures recommended were:
•
•
•

Layout Alternative 3 is preferred;
A buffer of 25 m is required around each of the 14 archaeological occurrences and
an Archaeological Conservation Management Plan developed for their conservation;
Once the final layout has been established, as archaeologist must inspect the PV
footprint for archaeological material.
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Beaufort West

Figure 2: Satellite image showing location of of the proposed PV facility development site (red polygon) and grid connection route (blue line). The proposed
footprint of the PV facility is shown as the areas shaded green (Source: Goolge Earth).

Figure 3: Detail of footprint areas of proposed PV facility (yellow lines), access road (blue line) and substation location (red rectangle) . The N1, TransKaroo railway
line and Beaufort West Airport are visible immediately south of the border of the development site (red line) (Source: Google Earth).
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2.2

Current Project

The validity period of the 2012 EA lapsed prior to the commencement of the project
Beaufort West Photovoltaic (Pty) Ltd intends to bid for the Renewable Energy Independent
Power Producer (IPP) Procurement Programme Bid Window 5, and a new application has
been submitted to the Department of Environmental Affairs, Forestry and Fisheries (DEFF)
for Environmental Authorisation for the Beaufort West Solar PV Project.
The proposed project falls within the recently gazetted Beaufort West Renewable Energy
Development Zone (REDZ) (Government Gazette No. 44191, 26 February 2021), a Basic
Assessment (BA) Process will be followed for this application.
A new NID was submitted to HWC in May 2021 (HWC Case No. 21050410) but at the time
of writing this HIA no response has been received. The NID recommended that an HIA was
required, and it has also been assumed that since the existing HIA for the PV facility is more
than five years old, HWC will require a new or revised HIA for the project.
Given the short window for applications for the IPP Bid Window 5, and to meet the
associated BA timeframe, Nemai Consulting, the independent EAP undertaking the
environmental assessment for the project, has commissioned ACO Associates to produce a
new, revised HIA for the project.
Any of HWC’s subsequently communicated requirements that are not met by this HIA will be
addressed in the revised HIA that will accompany the Final BA Report.

2.3

Development Proposal

The technical details of the proposed PV facility are described in the following sections and
tabulated in Table 1 below.
It should be noted that with the exception of the proposed electrical grid connection route,
the proposed specification of the PV facility are the same as those assessed in the 2011
EIA.

2.4

Photovoltaic Panel Structures

The proposed PV facility will have a peak capacity not exceeding 75MW with a maximum
footprint of 150ha, not exceeding 3m in height (preferred option). The panel array layout
alternatives have different heights and spacing intervals. Approximate height differences
between the alternatives are as follows:
§
§
§
§

Alternative 1 - Panel arrays of 4.36m height;
Alternative 2 - Panel arrays of 2.5m height;
Alternative 3 - Panel arrays of 2.85m height; and
Alternative 4 - Panel arrays of 1.5m to 2.5m height (preferred option).

2.4.1

Photovoltaic Park Construction

The majority of the vegetation clearing and earthworks required for the PV facility will be
associated with the construction of the Control Building / Warehouse Building and the

17

internal road network. The area to be disturbed for the construction of the PV panel array
support / mounting structures will be minimal (in comparison to the surface area to be
covered).
The installation and stabilisation of the panel mounting rack structures will involve the
following:
§
§
§

A GPS guide rover (which is precise to within 1cm) will place the points where mounting
structure supports must be placed.
Holes of approximately 70cm in diameter and 80cm deep will be drilled at these points.
The support or mounting piles will then be driven / rammed into the centres of these
holes, and concrete thrown around them, filling the holes.

Should the clearing of vegetation and further earthworks be necessary for the installation of
the PV panel arrays (as a result of the soil tests), it is recommended that only the areas to be
shaded by the panel arrays may be cleared. In addition, these clearing and installation
activities should be undertaken in an incremental / staged manner, so that the area
disturbed at any one time will be small and manageable.
Construction traffic required between the arrays will be restricted to demarcated areas and
the access roads. These vegetated strips between the arrays will assist with avoiding /
reducing erosion during construction, as well as the re-vegetation of the area post
construction.

2.4.2

Access Roads & Laydown Areas

The installation of the PV panels requires adequate access to the site by transport /
delivery vehicles. A primary access road and internal secondary roads of approximately
4.5m gravel access is sufficient for the project.
Each PV array requires its own access road next to it for construction, maintenance (and
cleaning) and refurbishment. Although the existing on-site farm roads will be used as far as
possible, the exact alignment and design of the required roads will be determined during
final design phase. Each panel array row / groupings will also require a “hard standing”
laydown area next to it for temporary placement and storage of the panel mounting
structures and the PV panels during construction, as well as for maintenance and
refurbishment, during operation.

2.4.3

Electrical Connection

The electricity generated by the PV facility will be transferred to the national Eskom grid.
Previously the proposal was to link the PV facility with the Beaufort West substation, but the
current proposal is to connect the project to the Droërivier Substation beside the N12 (to
Oudtshoorn) (see Figure 1 andFigure 2 above) through a ±14.9 km single circuit, twin
conductor 132 kV line. The voltage of the energy generated by the project will be
transformed on site at a step-up substation named Hoodia substation that will be
implemented and constructed by the Bidder.
The existing power line service / access roads, already in use and disturbed, are to be used
to install and maintain the proposed new line associated with the PV facility. The type and
height of the power line pylons determine the foundation size and stabilisation material
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(compacted sand or sand/concrete combination), as well as the interval distance between
pylons (anything between 100m – 300m apart) and whether or not the line will need to cross
or link into existing lines. The proposed 132kV transmission lines will be supported by steel
lattice tower structures, double circuit with three phase conductors on both sides of the
towers. The heights of the transmission lines will be approximately 30m. Final heights will be
established once the detailed design has been completed to ensure ground and clearances
to other lines and services
This overhead transmission line will be aligned adjacent to the existing transmission line
servitudes. The servitude width designated for this transmission line is approximately 28m in
width, 14m on either side of the transmission line.

2.4.4

Transformers

Transformers are required to convert the electricity produced by the PV panels to an
appropriate voltage. From the transformers, the electricity will be transferred along
underground cables to the control building / substation. A total of 15 inverter stations are
planned for the PV park.

2.4.5

Underground Cabling

Underground cabling will be installed on-site to connect the individual transformers at the
base of each PV array with the control building / substation. The cabling will likely consistof
insulated cables laid together along the length of the site access / internal road network.The
cabling in the trenches will be protected by a maximum of 200 mm of soft sand (up to 450
mm wide) and backfilling with material from the excavations.

2.4.6

Control & Workshop Buildings

The underground cables from the transformers run to a dedicated Switching Station / Control
building within the site. This single-storey building (similar to a house structure) is required to
house the equipment for the connection to the local electricity distribution network, including
the main switch and metering section. The area provided for the control building is estimated
at 0.04ha, however the dimensions of the building itself will be determined after the contract
for the provision of the grid connection is awarded.
The Control Building will be located outside the 60 m building line restriction required from
the boundary with the N1 national highway, within the development site.
A double-volume warehouse / workshop building/s (similar to a farm shed structure), of not
exceeding 300 m2, will be located directly next to the on-site Control Building, and will be
used for the purposes of equipment storage and maintenance activities during the operation
of the solar facility.
Table 1: Technical details of the proposed PV facility
Component

Description / Dimensions

Height of PV panels

Between 1.5m to 2.5m

Area of PV Array

Around 150 ha
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Number of inverters required

750 nos. String Inverters of 100kW each (subject to change during final
Design stage)

Area occupied by inverter /
transformer stations /
substations

§

Capacity of on-site substation

75MW, 132kV/22kV

Area occupied by both
permanent and construction
laydown areas

PV array area + construction laydown area = around 150 ha

§
§

Area occupied by Inverter stations (15 Inverter stations x 5MW) = 0.02
x 15 = 0.3 ha
Area occupied by Control room = 0.04 ha
Area occupied by facility (step-up) substation = 0.2 ha

Area occupied by buildings Control room building = 0.04 ha

2.5

Length of internal roads

10.5km

Width of internal roads

4.5m

Proximity to grid
connection

+14.9km 132kV transmission line from site to Droërivier
Substation

Height of fencing

2.5m

Type of fencing

Diamond mesh fencing or boundary wall

Terms of Reference

ACO Associates has been commissioned by Nemai Consulting to produce a HIA as part of
the Basic Assessment process for this project, as required by the National Environmental
Management Act (No. 107 of 1998) and the Environmental Impact Assessment Regulations
of 2014 (as amended).
The HIA will revisit, review and update, as necessary, the previous HIA produced in 2011,
with the aim of identifying heritage resources which may be impacted by the proposed PV
facility, to assess their significance and to make recommendations for mitigating identified
impacts.
This document therefore includes:
•
•

•

reviews of the results of the 2011 archaeological (including fieldwork undertaken at
the time), palaeontological and visual assessments of the site;
a desk-top review of recent project reports and scientific literature from the vicinity of
the proposed PV facility to update the previous HIA and inform the assessment of the
potential for archaeological, cultural and historic sites on the proposed PV facility site;
and
a new PIA.

The results of these reviews are integrated in this HIA report along with:
•

an assessment of the sensitivity and significance (grading) of any identified heritage
resources within the proposed PV facility site;
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•
•
•

an evaluation of the potential impacts on heritage resources and on the cultural
landscape of the proposed PV project;
a comment on the socio-economic benefits on the development; and
recommendations for measures to mitigate any negative impacts of the proposed PV
facility on heritage resources.

This HIA will form part of the BA and must be submitted for comment to HWC as part of the
BA Process.

3

RELEVANT LEGISLATION

3.1

National Heritage Resources Act (No 25 of 1999)

The National Heritage Resources Act (NHRA) came into force in 2000 with the
establishment of the SAHRA, replacing the National Monuments Act (No. 28 of 1969 as
amended) and the National Monuments Council as the national agency responsible for the
management of South Africa’s cultural heritage resources.
The NHRA reflects the tripartite (national/provincial/local) nature of public administration
under the South African Constitution and makes provision for the devolution of cultural
heritage management to the appropriate, competent level of government. In the Western
Cape this is Heritage Western Cape.
The NHRA gives legal definition to the range and extent of what are considered to be South
Africa’s heritage resources. According to Section 2(xvi) of the Act a heritage resource is “any
place or object of cultural significance”. This means that the object or place has aesthetic,
architectural, historical, scientific, social, spiritual, linguistic or technological value or
significance.
In terms of the definitions provided in Section 2 of the NHRA, heritage resources potentially
relevant to this assessment are:
•

•

•

•

•

Material remains of human activity which are in a state of disuse and are in or on
land [which includes land under water] and which are older than 100 years, including
artefacts, human and hominid remains and artificial features;
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;
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;
Any movable property of cultural significance which may be protected in terms of any
provisions of the NHRA, including any archaeological artefact or palaeontological
specimen; and
Intangible heritage such as traditional activities, oral histories and places where
significant events happened.
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As per the definitions provided above, these cultural heritage resources are protected by the
NHRA and a permit from HWC is required to destroy, damage, excavate, alter, deface or
otherwise disturb any such site or material.
It is also important to be aware that in terms of Section 35(2) of the NHRA, all archaeological
objects and palaeontological material is the property of the State and must, where recovered
from a site, be lodged with an appropriate museum or other public institution.
Section 38 of the NHRA requires a HIA for certain kinds of development. In relation to this
project, the relevant activities are the construction of a road, wall, powerline, pipeline, canal
or other similar form of linear development or barrier over 300 m in length (Section 38(1)(a)
and a development which will change the character of a site exceeding 5000 m2 in extent
(Section 38(1)(c)(i)).

3.1.1

Grading of Heritage Resources

The South African heritage resources management system is based on grading, which
provides for assigning the appropriate level of management responsibility to a heritage
resource.
Grading, according to Winter & Oberholzer (2014) is “generally based on the intactness,
rarity and representivity of the resource, as well as its role in the larger landscape or cultural
context”.
Heritage resources are graded according to criteria specified in Section 3 of the NHRA which
suggests the following criteria for assigning heritage significance:
•
•
•
•
•
•
•
•
•

importance in the community or pattern in South Africa’s history;
possession of uncommon, rare or endangered aspects of South Africa’s natural or
cultural heritage;
potential to yield information that will contribute to an understanding of South Africa’s
natural or cultural heritage;
importance in demonstrating the principal characteristics of a particular class of
South Africa’s natural or cultural places or objects;
importance in exhibiting particular aesthetic characteristics valued by a community or
cultural group;
importance in demonstrating a high degree of creative or technical achievement
during a particular period;
strong or special association with a particular community or cultural group for social,
cultural or spiritual reasons;
strong or special association with the life or work of a person, group or organisation
of importance in the history of South Africa; and
significance in relating to the history of slavery in South Africa.

The generally accepted heritage resource grades are shown in Table 1 below.
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Table 2: Grading of heritage resources (Source: Baumann & Winter 2005: Box 5).
Grade

Level of
significance

1

National

2

Provincial

3A

Local

Of high intrinsic, associational and contextual heritage value within a local context,
i.e. formally declared or potential Grade 3A heritage resources.

3B

Local

Of moderate to high intrinsic, associational and contextual value within a local
context, i.e. potential Grade 3B heritage resources.

3C

Local

Of medium to low intrinsic, associational or contextual heritage value within a
national, provincial and local context, i.e. potential Grade 3C heritage resources.

3.2

Description
Of high intrinsic, associational and contextual heritage value within a national
context, i.e. formally declared or potential Grade 1 heritage resources.
Of high intrinsic, associational and contextual heritage value within a provincial
context, i.e. formally declared or potential Grade 2 heritage resources.

National Environmental Management Act (No 107 of 1998)

The National Environmental Management Act (NEMA) provides a framework for the
integration of environmental issues into the planning, design, decision-making and
implementation of plans and development proposals that are likely to have a negative effect
on the environment.
Regulations governing the environmental authorisation process have been promulgated in
terms of NEMA and include the EIA Regulations, 2014 as amended (GNR R326/2017) and
Listing Notices 1 – 3 (GNR 324, 325 and 327/2017). These regulations were amended in
April 2017 by Government Notices 324, 325, 326 and 327.
The proposed Beaufort West PV Project triggers a number of activities in the Listing Notices
1, 2 and 3. In terms of GNR 325 and 327 therefore the proposed project requires an
environmental impact assessment (EIA) (Basic Assessment process) that assesses project
specific environmental impacts and alternatives, considers public input, and proposes
mitigation measures, to ultimately culminate in an environmental management programme
that informs the competent authority, DEFF, when considering environmental authorisation.

4

METHODOLOGY

4.1

Literature Review and Information Sources

A survey of available literature was carried out to assess the general heritage context into
which the PV facility will be set. This literature included published material, unpublished
commercial reports and online material, particularly material post-dating the previous HIA,
and including reports sourced from the South African Heritage Resources Information
System (SAHRIS) (https://sahris.sahra.org.za).
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The 1:50 000 map and historical aerial images were obtained from the Chief Directorate:
National Geo-Spatial Information (http://www.cdngiportal.co.za/cdngiportal/), and cadastral
information was sourced from Cape Farm Mapper (https://gis.elsenburg.com/apps/cfm/).

4.2

Review of 2011 Specialist Studies

The archaeological, palaeontological specialist studies in the 2011 HIA were reviewed by
John Gribble and Marion Bamford, respectively, and their results summarised and included
within the current HIA. Because the revised VIA was not yet available at the time of wirting
this HIA, the findings of the 2011 visual assessment that were relevant to heritage resources
were reviewed. The original reports are appended in full in Appendices 1-4.

4.3

Archaeological Field Survey

No archaeological fieldwork was conducted for the current HIA which has relied on the
results of the comprehensive survey of the proposed PV site undertaken by Nilssen in 2011.
The bulk of Nilssen’s survey was done on foot, with an insignificant portion covered by
vehicle (less than 1 km of a total of 76 km covered). Due to the open nature of vegetation
cover, most of the study area is accessible on foot and archaeological visibility is excellent.
Walk tracks were between 50 and 80 meters apart and this provided excellent coverage of
the site (see Figure 4). Survey tracks were recorded on a handheld GPS and the positions of
identified archaeological occurrences and photo localities were recorded in the GPS.
While identified archaeological occurrences were mapped, only those considered to be
significant were also described and photographed. Due to the large number archaeological
occurrences mapped, only the most significant were depicted on Figure 4. A comprehensive
list of all archaeological finds is presented in Section 7.2 below and in the 2011 AIA in
Appendix 1.
Nilssen’s survey was concentrated within the proposed 2011 PV layout footprints but, as is
apparent from Figure 4, did extend into other areas of the wider development site.
The PV layout footprints as proposed in the current application remain as they were in 2011
and Nilssen’s survey thus remains valid and useable for this HIA.
There has not yet been a survey of the proposed grid connection route which falls within an
Eskom servitude along an existing powerline. This will need to take place before
construction.

4.4

Palaeontological Desktop Review

For the current HIA, Professor Marion Bamford of the University of the Witwatersrand has
undertaken a review of Almond’s (2011) palaeontological assessment of the PV facility site.
As stated already, the aim of this review was to assess the extent to which the 2011 PIA
remains fit for purpose, and to supplement it, as necessary, with any new information about
the palaeontology of the site.
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Both the original 2011 PIA and Dr Bamford’s current review and PIA are desktop studies. No
palaeontological fieldwork has been carried out on the site.
Dr Almond’s 2011 assessment was based on a review of the relevant scientific literature,
geological maps and several previous palaeontological heritage assessments in the Beaufort
West study region - Almond 2006, 2010a, 2010b. These reports include a combined desktop
and field assessment study of the proposed wind farm development associated with this PV
facility project (Almond 2010b) during which the proposed PV facility development area was
also assessed. Dr Almond considered additional field assessment of the PV facility footprint
not to be necessary.
In preparing her PIA, Dr Bamford consulted geological maps, literature, palaeontological
databases and published and unpublished records, to determine the likelihood of fossils
occurring in the area affected by the PV facility. Sources used included records housed at
the Evolutionary Studies Institute at the University of the Witwatersrand and SAHRA
databases.

Figure 4: 2011 archaeological survey trackplot (white lines), photo localities (camera icons) and
significant archaeological occurrences (large red dots) (After: Nilssen 2011).

4.5

Archaeological Desktop Review

The author of this report, John Gribble, reviewed the 2011 archaeological assessment of the
PV facility site (Nilssen 2011) to assess whether it remains fit for purpose.
The review notes that the Nilssen’s report is an archaeological field report and contains no
discussion of the wider archaeological context of development site. THe archaeological
assessment in the following sections therefore adds background information drawn from
heritage assessments have been carried out in the wider Beaufort West area since 2011.
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This involved a desktop review of project reports accessible on the SAHRIS online platform,
in ACO’s project archive or from other archaeological specialists. The reports used are
referenced in the text and listed in the reference section below.

4.6

Public Consultation

A public consultation will take place as part of the Basic Assessment application process.
HWC, the Central Karoo District Municipality and the Beaufort West Local Municipality will
be provided with an opportunity to comment on this draft HIA for a period of 30 days.
No heritage conservation bodies with an interest in this area of the Karoo are shown on the
HWC Register of Conservation Bodies (https://www.hwc.org.za/conservation-bodies).
Any comments related to heritage issues received during the public participation on the draft
BAR will be incorporated into and addressed in the final HIA and BAR.

4.7

Restrictions and Assumptions

Nilssen (2011) reports that most of the study area is accessible on foot and the open nature
of vegetation cover means that archaeological visibility is excellent.
There has, to date, been no field assessment of the proposed gird connection route and this
will be required pre-construction.
Although we believe that most of the relevant archaeological assessments and HIAs from
the area have been located and reviewed for this report, it is acknowledged that recent
heritage reports in the Western Cape do not always appear on the South African Heritage
Resources Information System (SAHRIS) database maintained by SAHRA, and this can
mean that some reports may not have been identified for review. We believe that those
reports that have been reviewed, however, provide a good picture of the archaeology of the
region.
With regard to palaeontology, the two PIAs flag the fact that it is not known how thick the
Quaternary sands are, or if fossils are present in the underlying Teekloof Formation.
At the time of writing the current 2021 VIA was not yet available, and the assessment below
is thus based on the 2011 report. Given that the specifications of the proposed PV facility
remain the same as those assessed in 2011, however, it has been assumed that the findings
of the updated VIA are unlikely to differ substantially from those made in 2011.

5

RECEIVING ENVIRONMENT

The proposed PV site is located approximately 3.5 km north-east of Beaufort West, on the
northern side of the N1 highway and TransKaroo railway line, opposite the Beaufort West
Airport (see Figure 3 and Plate 1- Plate 3).
The properties earmarked for the PV facility cover a combined area of approximately 1728
ha, are rural in nature and are currently zoned agricultural. Historically the land has been
used for stock grazing, but overgrazing and drought has left the affected farms in a degraded
state and no agricultural activities currently take place on any of the farms.
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The development site is a relatively flat and part of a large drainage basin that lies at the foot
of the Great Escarpment. Elevation increases only slightly across the site from the southwest
to the northeast, from approximately 870 m to 925 m
Several small tributaries of the Kuilspoortspruit drainage system run south-west across the
site. Except for Acacia thickets and dense grasses in and immediately adjacent to the
watercourses, the landscape is open with typically sparse, low and open Karoo vegetation
(Nilssen 2011).
The 1:250 000 geological map of the area (see Figure 5 below) indicates that the
development site is nearly completely covered by Quaternary alluvium between one and two
metres thick, with occasional low outcrops of mudstone and sandstone of the Teekloof
Formation. The alluvium consists of alternating layers of dark red orange clayey silty sand
and silty sandy gravel. The clayey alluvium accumulates in numerous pan-like depressions
on the alluvial plains between the drainage lines following periodic flooding (Henning 2020:
59-60).

Plate 1: View north-west across the PV site from the N1 at the north-eastern corner of the site (Source:
Google Earth).

Plate 2: View to north across PV site from the N1 at the south-western of the site (Source: Google Earth).
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Plate 3: Examples of the receiving environment, exposures, topography and vegetation cover of the development site. The photo locations are shown in Figure 4
above (After: Nilssen 2011).
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6

ARCHAEOLOGICAL AND HISTORICAL CONTEXT

This section of the report presents the results of the desktop study and establishes what is
already known about the archaeological heritage in the vicinity of the PV site.

6.1

Archaeology

A number of impact assessments have been conducted in the vicinity of the proposed PV
facility, including Hart & Schietecatte (2012) who in their assessment of the proposed
Aberdeen to Droerivier 400 kV transmission line, provide a useful summary of the
archaeological and colonial history of the area, noting that more than 90% of Karoo
archaeological sites are open sites containing stone artefacts, ostrich eggshell fragments
and, occasionally, pottery. Bone is rarely preserved.
“Artefacts of both the Early and Middle Stone Age are widespread [in the Karoo] and may
generally be described as an ancient litter that occurs at a low frequency across the
landscape. Where definable scatters of Early and Middle Stone Age material occur, they are
considered to be significant heritage sites” (Hart & Schietecatte 2012:19).
A more intensive occupation of the Karoo started around 13 000 years ago during the Later
Stone Age, and the archaeology of the period reflects the heritage of Khoisan groups who
lived throughout the region until 18th century colonial expansion disrupted and destroyed
their way of life. The archaeological legacy of the San includes numerous open living sites,
hunting blinds or skerms as well as rock art – in the form of paintings within the rare Karoo
caves or shelters, or rock engravings on the dolerite boulders that characterise many parts
of the Karoo landscape (Hart & Schietecatte 2012). Naturally elevated features like dolerite
dykes and ridges played a significant role in San settlement patterns.
“The introduction of pastoralism (sheep and goats, later cattle) roughly 2000 years along
with the arrival of the Khoekhoen was a significant event that broke the ancient tradition of
hunting and gathering. … These transhumant communities (herding cattle and sheep) may
have utilized the grazing opportunities of the Karoo on a seasonal basis but information on
this is sketchy” (Hart & Schietecatte 2012:20). Recent evidence has revealed the presence
of early stone stock kraals, possibly associated with the Khoekhoen (Hart 2005) in the high
Karoo near Sutherland, as well as on the escarpment of the eastern Karoo in the Sneeuberg
Mountains (Sampson et al 1989).
The Cape colonial frontier expanded into the Karoo well before the 1838 Great Trek as a
result of the advance of transhumant trekboer farmers into the interior. Trekboer expansion
began early in the 1700s with the colonisation of the Cape south of the Cape Fold Belt
mountains and by 1740 European stock farmers had begun to penetrate into the Great
Karoo. By 1760 this expansion had reached as far as the Nieuweveldsberge in the Beaufort
West district (Hart & Schietecatte 2012, Van der Merwe 1937).
The indigenous San and Khoekhoen waged a bitter struggle against colonial expansion but
were gradually pushed off their traditional land and many appear to have retreated to the
Great Karoo above the Escarpment from where they continued to resist the newcomers.
According to Penn (2005) the most determined indigenous resistance to trekboer expansion
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occurred when they entered the harsh environment of the escarpment of the interior plateau,
namely the Hantam, the Roggeveld and the Nieuweveld Mountains above Beaufort West.
Hart & Schietecatte (2012:22) describe the trekboere settling on the Escarpment, where
most of the springs were found and from where they were able to exploit the vegetation of
the onder-Karoo on a seasonal basis. “These European pastoralists were highly mobile;
trekking between winter and summer grazing on and off the Escarpment. Land ownership
was informal, and only became regulated after the implementation of the quitrent system
used by the Government to control the lives and activities of the farmers”.

6.2

History of Beaufort West

Beaufort West is the economic, political and administrative heart of the Central Karoo. The
town owes it origin to the then Governor of the Cape, Lord Charles Somerset, who in 1818
sent Lieutenant John Baird to the northern frontier districts of the colony as their first
"landdrost" or magistrate, to establish and maintain law and order (https://www.karoosouthafrica.com/koup/beaufort-west/history-of-beaufort-west/).
The town was founded in the same year on the farm Hooyvlakte – land originally granted to
Godliep Rudolph Opperman in 1760 by Governer Rijk Tulbagh and later purchased by the
Colonial Government for the purpose of establishing an administrative and judicial centre.
Initially named by Somerset for his father, the fifth Duke of Beaufort, the name was later
changed to Beaufort West to avoid confusion with Port Beaufort in the southern Cape and
Fort Beaufort in the Eastern Cape. The town became a municipality on 3 February 1837 and
is therefore the oldest municipality in South Africa
(https://www.sahistory.org.za/place/beaufort-west-cape-town).
The discovery of diamonds in Kimberley in 1871 (and later gold on the Reef), gave impetus
to the development of railways in South Africa and in the years that followed the Cape
Government Railways, established in 1874, oversaw the rapid construction of a number
railway lines into the interior. The Cape Western Line built after 1874 into the interior of the
Karoo changed Beaufort West into an important railway junction (Burman 1984) and until the
last couple of decades the town some of its much of its prosperity to its role as a major rail
hub and service centre.

6.3

Review of Archaeological Reports

Stone Age artefacts from the Early (ESA), Middle (MSA) and Later (LSA) Stone Ages have
been widely reported in the Beaufort West area. The ESA and MSA material in particular
invariably occurs in secondary contexts, often associated with waterborne gravel, having
survived extensive erosion of the soils in which they were once deposited (Dreyer 2005;
Halkett 2009; Kaplan 2006, 2007; Orton 2010; Webley & Halkett 2015; Webley & Hart
2010a, 2010b).
Isolated ESA artefacts, including occasional handaxes have been reported from the Beaufort
West area but are generally quite ephemeral. Kinahan (2008) noted with respect the
archaeology of Ryst Kuil, a total of only seven ESA sites, with isolated finds of quartzite
artefacts none of which was considered to be in primary context and therefore of little
research value. Dreyer (2005) also reported
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MSA artefacts are widespread across the region, occurring in isolated as well as relatively
dense concentrations, often over large areas. They do not occur with any associated
archaeological material or organic remains. They have been reported by amongst others,
Kinahan (2008), Kaplan (2007, 2008), Dreyer (2005) and Orton (2010, 2011), and are most
often described as a continuous surface scatter almost without focal points.
While ESA and MSA stone artefacts are ubiquitous, LSA artefacts are scarcer. They tend to
be manufactured on hornfels (indurated shale), an excellent tone tool raw material, which is
sourced from the hundreds of dolerite dykes which criss-cross the Karoo. Large numbers of
Later Stone Age tools were documented by Kaplan (2007) at the borrow pits locations he
surveyed. The pre-colonial inhabitants of the area were probably constrained by the need for
water and shelter, of which the latter is almost completely absent and acacia stands are the
only possibility of respite from wind and sun. This is illustrated by the locations of sites in the
area, such as at Ryst Kuil south of Beaufort West, where Halkett (2009) noted that LSA
material was located close to dry river courses, typically marked by dense acacia growth.
Similarly, a recent HIA for a proposed quarry on the farm Waai Kraal 120, approximately
18,5 km north-east of the PV facility site, reported two scatters of mainly LSA lithics on the
slopes of the small river valley adjacent to the proposed quarry. Unusually, these lithics were
mostly made on what appeared to be volcanic tuff rather than dolerite or hornfels (Gribble
2020).
The LSA reported by Halkett (2009) at Ryst Kuil included a number of suspected hut circles
and short lengths of stone walling as well as possible burial cairns. The hut circles/stone
kraals have been interpreted to represent pre-colonial pastoralist groups.
Historical resources are also encountered, and these include farmsteads and their
associated outbuildings, kraals and, sometimes, graves (Halkett 2009; Orton 2011; Webley
& Hart 2010b). For example, Kaplan (2007) reported colonial period remains including
possible graves, a number of stone-walled structures and possible shepherds’ huts with
associated ceramics and glass in his survey of the borrow pits referred to above. Gribble
(2020) reported a roughly circular stone-walled kraal whose shape and structure suggests
that it is historical, rather than pre-colonial in age.
Rock art, either very occasional painted panels in rocky overhangs, but more usually in this
area in the form of rock engravings on the dark dolerite boulders that characterise parts of
the Karoo are well reported to the east of the PV faciity site near Nelspoort (Nelspoort Rock
Art n.d.; Parkington et al. 2008).
Rock engravings were reported by Orton (2010) in an archaeological assessment of the
proposed haul road for the Renosterkop quarry adjacent to the proposed new quarry on
Waai Kraal assessed by Gribble (2020). This existing quarry is located on an extensive
dolerite outcrop that forms a very large, low hill and Orton (2010) reports a number of rock
engravings and areas of scratching on both dolerite slabs and boulders to the east of the hill.
The engravings and scratched areas range from those that due to the subject matter,
execution and patination present are clearly pre-colonial, to those that are probably much
more recent, such as an engraving of a horse.
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7

FINDINGS OF THE HERITAGE STUDY

7.1

Palaeontology

A palaeontological impact assessment was originally commissioned from Dr John Almond
for the 2011 HIA. This report has been reviewed for the current HIA by Professor Marion
Bamford of the University of the Witwatersrand, the results of which are presented below.
Both PIA reports are attached to this HIA as Appendices 2 and 3.

7.1.1

Project Location and Geological Context

The proposed PV site is in the southwestern part of the Main Karoo Basin, west of the line of
latitude 24°E that is important for the stratigraphy of the Karoo Basin (Rubidge (ed) 1995).
The Karoo Basin is a large depression on the Kaap Vaal Craton that received meltwaters
from the southern highlands and glacial ice sheets that covered much of the area during the
Late Carboniferous when the continent was positioned over the South Pole.
The Main Karoo Basin covers a large proportion of South Africa and represents some 120
million years of deposition. At the base is the Carboniferous-Permian Dwyka Group, then the
Permian aged Ecca Group, the Permian-Triassic Beaufort Group and the Triassic-Jurassic
Stormberg Group, all capped by the Drakensberg basalts.
There are six formations in the Beaufort Group but their distribution is not the same
throughout the basin, with different formations present west and east of the 24°E line of
latitude and in the Free State and KwaZulu Natal.
Located west of the 24°E line of latitude, the proposed PV site is underlain by rocks of the
basal Abrahamskraal Formation, the upper Teekloof Formation and no younger rocks. Four
members are noted in the Teekloof Formation, namely the Poortjie Member, Hoedemaker
Member, Oukloof Member and the upper Steenkampsvlakte Member.
In the area of the PV facility site, these rocks are unconformably overlain by Quaternary
sands, alluvium and calcrete (Figure 5).

7.1.2

Palaeontological Context

The palaeontological sensitivity of the area under consideration for the PV facility is
presented in Figure 6.
Almond (2011:15) and the current PIA by Bamford are in agreement that the
palaeontological sensitivity of the Beaufort Group sedimentary bedrocks underlying the PV
facility site is very high, “these continental sediments [having] yielded one of the richest fossil
records of land-dwelling plants and animals of Permo-Triassic age anywhere in the world”.
These bedrock formations have been given a grading of 3A but depending on their fossil
content are potentially of national (Grade 2) or international (Grade 1) significance.
However, due to the extensive drift cover of Quaternary sands, alluvium and calcrete on the
development site, which are of low (blue on SAHRIS map) palaeontological sensitivity, they
also concur that the potentially fossiliferous Beaufort Group, Teekloof formation bedrock –
either the mudrock-dominated Hoedemaker Member according to Almond (2011), or the
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Poortje Member according to Day and Rubidge (2014) - is hardly exposed within the broader
study region to the north-east of Beaufort West.

Figure 5: Geological map of the area around Beaufort West with the PV facility indicated within the red
rectangle. Abbreviations of the rock types are explained in Table 3 below. (Source: Map enlarged from
the Geological Survey 1:250 000 map 3222 Beaufort West).
Table 3: Explanation of symbols for the geological map and approximate ages (Johnson et al., 2006;
Partridge et al., 2006; Smith et al., 2020). SG = Supergroup; Fm = Formation; Ma = million years; AZ =
vertebrate Assemblage Zone; grey shading = formations impacted by the project.

Symbol

Group/Formation

Lithology

Qc

Quaternary

Alluvium, sand, calcrete

Jd

Jurassic dykes
Teekloof Fm, Adelaide
Subgroup, Beaufort
Group, Karoo SG

Dolerite dykes, intrusive

Pt

Tropidostoma AZ
Pristerognathus AZ

Mudstones, sandstone,
thin cherty beds
2020: Endothiodon AZ,
tropidostoma-Gorganops
SZ
2020: within the
Tapinocephalus and
Endothiodon AZs

Approximate Age
Neogene, ca 2.5 Ma to
present
Jurassic, approx. 180 Ma
Late Permian, Early Beaufort
2020: ca 259-256 Ma
2020: ca 260–259 Ma

The vertebrate biozones or Assemblage Zones (AZ) include the Endothiodon, Cistecephalus
and lower Daptocephalus AZs (Table 4). Fossil vertebrates occurring in these zones are
listed in the current PIA in Appendix 3. Trace fossils of footprints, invertebrate trackways or
burrows, vertebrate burrows or root traces (rhizoliths) occur on flat exposures of the
Teekloof Formation (Smith, 1993b and illustrations therein). Records of fossil plants have
not been published but Almond (2011) mentions plants of the Glossopteris flora from nearby
strata.
Quaternary calcretes and sands may preserve fragments of transported fossilized bone,
wood, rhizoliths and invertebrate shells but these would be out of context and very small.
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Only under special conditions such as palaeo-pans and palaeo-springs would younger and
more complete fossils be likely to form. These would include Quaternary aged plants, wood,
mammals, rodents and invertebrates (Partridge et al., 2006; Goudie and Wells, 1995).

Figure 6: SAHRIS palaeosensitivity map for the proposed Beaufort West PV Facility (yellow rectangle).
Colours indicate the following degrees of sensitivity: red = very highly sensitive; orange/yellow = high;
green = moderate; blue = low; grey = insignificant/zero (Source: https://sahris.sahra.org.za/map/palaeo).
Table 4: Updated Karoo Vertebrate Biozonation (Smith et al. 2020) Teekloof formatoin highlighted in red.
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Both PIAs agree that since deep bedrock excavations are unlikely to be required for the
proposed development while the superficial sediments here are of low palaeontological
sensitivity, it is very unlikely that the proposed PV power station development will pose a
serious risk to local fossil heritage.

7.2

Archaeology

The archaeological impact assessment was originally commissioned from Dr Peter Nilssen
for the 2011 HIA. This report has been reviewed for the current HIA by John Gribble, the
results of which are presented below. The 2011 AIA is attached to this report as Appendix 1.

7.2.1

Survey Results

Nilssen’s 2011 archaeological field survey of the proposed PV site was detailed and
comprehensive, covering about 80% of the 65ha development footprint and areas beyond it
(refer to Figure 4 above).
Areas found to commonly contain archaeological materials are strewn with naturally
occurring gravels and careful scrutiny was required to identify anthropogenic material among
naturally occurring stone.
Apart from erosion gullies and stream beds of currently dry watercourses, water erosion in
the form of sheet wash has affected large areas of the site and for the most part, stone
artefacts of Early, Middle and Later Stone Age origin are mixed as they became “eroded”
onto the same surface. In very few cases were archaeological materials identified in areas
capped by soft geological sediments. The latter areas appear to be dry pans.
Nilssen reports that most of the stone artefacts are made on hornfels with considerably
fewer implements made of sandstone, quartzite, and mud rock. Hornfels and quartzite are
metamorphosed mud rock and sandstone respectively, and these raw materials for stone
tool manufacture are locally available. Some artefacts on what appear to be sandstone or
mud rock may represent severely weathered or poorly metamorphosed quartzite or hornfels.
More than 400 archaeological occurrences were identified and were grouped by Nilssen
(2011) into four types:
•
•
•
•

isolated stone artefacts of either Early, Middle or Later Stone Age origin,
very low-density stone artefact scatters of Early, Middle and Later Stone Age
materials,
low to medium density stone artefact scatters of Early, Middle and Later Stone Age
materials, and
low to medium density stone artefact scatters of Later Stone Age origin.

7.2.1.1 Isolated and Very Low Density Stone Artefacts and Very Low Density,
Mixed Artefact Scatters
These two artefact categories were found scattered between 5 – 15 m apart, generally within
alluvial gravels (see Plate 4 for example and Appendix 1 for other images).
Early Stone Age (ESA) specimens include cores, flakes, bifacial hand axes and cleavers. On
several occasions it was noted that ESA pieces were modified more recently during either
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the Middle or Later Stone Age periods. Raw material, where it could be identified, is
dominated by hornfels with quartzite, sandstone, and mud rock present in notably lower
numbers. No ESA pieces retain sharp edges and in many cases flake scars are barely
recognizable and therefore, the identification of artefacts required careful inspection. ESA
materials are less common than those of Middle Stone Age (MSA) age but occur more
frequently and widespread than Later Stone Age (LSA) specimens.

Plate 4: Examples of isolated and very low density stone artefact scatters with blades, cores, convergent
flakes and flakes (After Nilssen 2011).

The MSA lithics are represented by blade, irregular and multi-platform cores, flakes, chunks,
convergent flakes, bifacial points, blades, retouched pieces, hammer stones as well as
modified and re-utilized ESA pieces. Most artefacts are on hornfels with very few pieces on
quartzite. MSA artefacts are variably weathered, which indicates length of exposure in
addition to antiquity of flaking activities. Some specimens are rounded and smooth while
others retain relatively crisp and sharp edges.
There were noticeably fewer scattered LSA lithics than those of ESA and MSA origin. The
isolated LSA material includes flakes, blades, bladelets, chunks and cores (including
bladelet cores), but no retouched pieces or formal tools were identified in this type of
occurrence.
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Due to the lack of context and the mixed nature of this category of lithics, Nilssen considered
them to be of low significance (Grade 3C) and to retain little scientific value. Nevertheless,
their presence in and on the landscape is indicative of human and proto-human occupation
of the site for the last 2 million years or more. The artefacts are also a record of the type and
variety of stone tool technologies used in this area and during the different Stone Age
periods. It is considered that a representative sample of these occurrences was recorded
during the study reported here, and that no further mitigation of these materials is necessary.

7.2.1.2 Low to Medium Density Stone Artefact Scatters of Mixed ESA, MSA
and LSA Materials
These consist of seven scatters of lithic material containing a mixed assemblage of artefacts
representing the entire Stone Age spectrum and with a density of more than one artefact per
square metre: waypoints 2, 3, 9, 74, 109, 110a and 132a to 158a (refer to numbered red
dots in Figure 7, Table 5) (Nilssen 2011).
The largest of these scatters is at least 2000 m2 in extent while smallest have a radius of no
less than 20 m. Waypoints are roughly at the centre of these occurrences, but waypoints
132a to 158a represent the extents of a very large, longitudinal scatter of mixed artefacts
where densities rise and fall from one end of the scatter to the other (Figure 7).

Figure 7: Archaeological survey tracks showing locations of low to medium density artefact scatters, and
LSA only artefact scatters (After Nilssen 2011).

MSA implements are most common in these scatters and include cores, hammer stones,
flakes, chunks, blades, convergent flakes, unifacial and bifacial points (on convergent
flakes), adzes and several retouched pieces were seen. ESA lithics are notably fewer and
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cores, flakes and bifacial hand axes were recorded; and LSA specimens occur in relatively
low numbers and are represented by various core types including bladelet cores, hammer
stones, flakes, chips, chunks, blades, bladelets, adzes and retouched pieces. Stone
artefacts are overwhelmingly in hornfels though specimens in quartzite, sandstone and mud
rock were seen.
The following occurrences vary from the above-described pattern;
•
•

Waypoint 74 consists of mostly ESA implements that are well weathered and
varnished;
Waypoint 109 is dominated by LSA pieces with the MSA represented by notably
fewer stone tools.

Even though these two occurrences lack context and are chronologically mixed, the
frequencies and varieties of stone artefacts are considered to be a representative record of
Stone Age technology in the local area and in an open context. As such, the sites are of
some scientific value and were considered by Nilssen (2011) to be of medium significance
(Grade 3B). He recommended that the extents of the scatters around Waypoints 74 and 109
are mapped and demarcated (fenced with appropriate materials), and that they should be
protected, conserved and managed in perpetuity. Plans for the latter should be laid out in an
Archaeological Conservation Management Plan (ACMP). It is also suggested that one or
both of these occurrences – preferably waypoint 74 - should be used for education and
tourism purposes so as to add value and provide further attraction to the proposed activity.
The specifics of such an endeavour should also be included in an ACMP.

7.2.1.3 Low to Medium Density Stone Artefact Scatters of Later Stone Age
Origin
Nilssen (2011) describes the fourth occurrence type as markedly different from those
described above. The majority of these lie atop of and are potentially bedded in fine alluvial
sediments. This context contrasts sharply with the alluvial gravels associated with most
other archaeological occurrences identified in the study. In places the sites are clustered and
were only observed in the eastern portion of the study area (with the exception of waypoint
110a) and include waypoints 110a, 243, 249, 250, 251, 313 and 215b (see large red dots in
Figure 7 and site list in Table 5).
With few exceptions, these artefact scatters consist exclusively of LSA implements and
flaking debris that - on average - cover areas of some 100m2 in extent. Some scatters are
more dispersed while others are tight clusters with artefact densities of up to 20 or more
pieces per square meter. Except for one milky quartz core, all identified artefacts are in grey
to black hornfels, and on cursory inspection it appears that the entire core reduction
sequence is represented. If formal tools were finished here, then they were carried from
these sites as none were identified in any of the scatters.
Of all identified archaeological materials, these sites appear to have the best contextual
integrity and represent only the LSA stage of the Stone Age period. Furthermore, the sites
seem to represent relatively brief events suggestive of the core reduction phase of stone tool
manufacture. Some scatters are dispersed and include isolated MSA specimens, suggesting
that they have been affected by sheet wash and/or other erosion events. Other scatters,
however, appear intact and have not undergone much disturbance and do not include any
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ESA or MSA implements. These sites are considered to be of high significance (Grade 3A)
and are of scientific value.
Nilssen (2011) recommends that the extents of these scatters should be mapped and
demarcated (fenced with appropriate materials), and that they should be protected,
conserved and managed in perpetuity. To contribute to the value and attraction of the
proposed development, one or two of these occurrences can be used for education and
tourism purposes. Plans for this and conservation should be developed in an ACMP for the
affected properties.
Table 5: Coordinate and descriptive data for archaeological occurrences considered to be of medium to
high significance (see Figure 7)
Description
Wyapoint
(img = image)
Sites of Medium Significance
2
ESA-MSA-ESA img7297-300
3
ESA-MSA-LSA
9
ESA-MSA img7310-4
ESA ?MSA img7369-73, 3871-83
74
109
110a
132a
133a
134a
135a
136a
137a
138a
139a
140a
141a
142a
143a
144a
145a
154a
155a
156a
157a
158a
095b
215b
243
249
250
251
313

7.3

LSA one MSA img7387-96 img2731-53
Low - med stone scatter of MSA & LSA material

Large stone scatter of MSA & LSA materials img2764-74

Sites of High Significance
MSA & ESA low-med density stone artefact scatter
LSA img3944-55
LSA img7444-54
LSA - like 243 & 250-1
LSA img7458-9
LSA img7458-9
LSA - like 243 etc

Lat/Lon
Datum: WGS 84

Elevation
above sea
level

S32.30492 E22.63969
S32.30552 E22.63997
S32.30894 E22.63409
S32.30047 E22.64524

884 m
887 m
884 m
891 m

S32.29356 E22.64487
S32.29101 E22.64780
S32.28440 E22.66209
S32.28438 E22.66215
S32.28437 E22.66222
S32.28429 E22.66240
S32.28424 E22.66249
S32.28425 E22.66254
S32.28412 E22.66283
S32.28409 E22.66301
S32.28385 E22.66329
S32.28373 E22.66335
S32.28372 E22.66340
S32.28363 E22.66355
S32.28363 E22.66361
S32.28360 E22.66369
S32.28388 E22.66353
S32.28394 E22.66344
S32.28421 E22.66286
S32.28436 E22.66263
S32.28454 E22.66235

893 m
900 m
907 m
908 m
908 m
908 m
908 m
908 m
909 m
907 m
908 m
909 m
909 m
906 m
906 m
906 m
907 m
907 m
908 m
908 m
908 m

S32.29728 E22.64747
S32.28357 E22.65960
S32.28988 E22.67518
S32.28991 E22.66876
S32.29014 E22.66833
S32.28995 E22.66822
S32.29037 E22.66198

895 m
905 m
909 m
905 m
906 m
906 m
901 m

Built Environment

Nilssen’s survey of the development site indicated a cluster of buildings on the farm
Lemoenfontein South 162/Rem (see Figure 8 and Plate 5 and Plate 6). The main farmhouse
is older than 60 years and after farming on the property ceased it and the associated
outbuildings were used by the South African Police Services as the headquarters for its local
livestock theft prevention unit between 1995 and 2001. All these buildings appear to have
now fallen in complete disuse.
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The buildings in this farm complex are not considered to be of historical, aesthetical,
architectural or socio-historic significance. Furthermore none of these buildings will be
directly affected by the proposed PV facility.

Figure 8: Location of the farm complex (red circle) and anti-erosion stone features which are shown as
black lines across drainages (some arrowed) (Source: 1:50 000 chart 3222BC, National Geo-spatial
Information, http://www.ngi.gov.za).

Plate 5: Farmhouse (centre), cottage (left) and main agricultural building (right) on the farm
Lemoenfontein South (After Nilssen 2011).
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Plate 6: Labourers cottages on the farm Lemoenfontein South (After Nilssen 2011).

In addition to the farm buildings, Nilssen (2011) noted the presence of linear alignments of
loosely packed stone in various places on the development site, including within the
proposed PV facility footprint. These features, which are shown on the 1:50,000 mapping of
the area (see Figure 8), are located within and orientated perpendicular to natural drainage
lines on the site and appear to be measures to control excessive sheet wash and erosion.
According to Nilssen, although these features contribute to the overall "agricultural
use/cultural landscape theme", they are considered to be of low cultural significance (Grade
3C).

7.4

Cemeteries And Graves

No cemeteries or graves were recorded within the proposed development area and PC
facility footprint during Nilssen’s 2011 walkover survey.

7.5

Visual Study

The VIA produced by Stead in 2011 was updated for this new application (Stead 2021) and
has informed this HIA.
The as with the 2011 study, the current visual study assessed the regional scenic quality to
be moderate to high: the moderate areas due to the associations with the urban context of
the northern extent of the town of Beaufort West. The areas outside of the urban context are
strongly associated with the Karoo cultural landscape and as such, although widespread,
are more likely to be recognised as a special area.
The VIA notes that the Kuilspoort Spruit, which flows along the length of the property, is the
main feature that defines the site landscape character. The other main features associated
with the site are its close proximity to the N1 highway, located to the south, and the clear
views of the escarpment and associated eco-tourism areas located to the north. He notes
that half of the site falls within the foreground / middle ground of the town of Beaufort West
where a more developed landscape is beginning to be recognised.
The property is degraded and the dwellings are in a very run down state and the areas that
are in close proximity to the N1 already have a “road” sense of place created by visual
disturbance of the moving traffic and associated noise.
The land use options of the site are limited due to the lack of viable agriculture and the close
proximity of the site to the N1 which does detract from the landscape character.
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Stead (2021) indicates that the project viewshed extent would be low and contained within
the local context if the PV array alternatives of lower height (i.e. Alternatives 2 and 4 in the
project description above) are utilised.

7.6

Sense Of Place / Cultural Landscape

Although not explicitly referenced in the NHRA, the concept of “cultural landscapes” finds
expression in Article 1 of the World Heritage Convention 1972 where it is defined as a
category of cultural heritage site which is representative of the "combined works of nature
and of man”.
A consideration of any proposed development within the context of the cultural landscape
within which it is proposed has become a standard requirement of HIA’s in South Africa.
The term "cultural landscape" embraces a diversity of manifestations of the interaction
between humankind and its natural environment . Cultural landscapes are thus illustrative of
the evolution of human society and settlement over time, under the influence of the physical
constraints and/or opportunities presented by their natural environment and of successive
social, economic and cultural forces, both external and internal
(https://whc.unesco.org/en/culturallandscape/#1).
The Operational Guidelines (2008) of the World Heritage Convention define three main
categories of cultural landscape, namely:
• Clearly defined landscapes designed and created intentionally by people. This
embraces garden and parkland landscapes constructed for aesthetic reasons which
are often (but not always) associated with religious or other monumental buildings
and ensembles.
• Organically evolved landscapes. These result from an initial social, economic,
administrative, and/or religious imperative and have developed their present form by
association with and in response to their natural environment. Such landscapes
reflect that process of evolution in their form and component features. They fall into
two sub-categories:
o a relict (or fossil) landscape in which an evolutionary process came to an
end at some time in the past, either abruptly or over a period. Its significant
distinguishing features are, however, still visible in material form.
o a continuing landscape, which retains an active social role in contemporary
society closely associated with the traditional way of life, and in which the
evolutionary process is still in progress. At the same time it exhibits significant
material evidence of its evolution over time.
• Associative cultural landscapes. The inclusion of such landscapes on the World
Heritage List is justifiable by virtue of the powerful religious, artistic or cultural
associations of the natural element rather than material cultural evidence, which may
be insignificant or even absent.
The cultural landscape of the proposed PV facility site can best described as a relict,
organically evolved landscape due to the pre-colonial use of and interaction with the land
and the now defunt, historical agricultural use of the land.
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The context of the proposed PV facility is the vast expanse of the semi-arid Karoo landscape
to the south, the proximity of the Nuweveld mountains to the north, and the N1 and Beaufort
West urban edge to the south and west.
Although the wider landscape is generally characterised by isolated farm complexes, widely
spaced on vast farms with farm buildings dating from the 19th and 20th centuries, the
proposed site of the PV facility is already subject to a degradation in its landscape qualities
due to the proximity of the Beaufort West urban edge, the N1, the railway line and the airfield
to the site.
The significant landscape feature that is the Great Escarpment and also the visual resources
of the Karoo National Park may be affected by the PV facility but impacts may be reduced,
according to Stead (2011) by the implementation of 2 km buffers between the facility and
these landscape features.
While the proposed PV facility will inevitably have a visual impact on the landscape, the
relatively poor cultural landscape within which facility is being proposed, and the changed
and changing nature of that landscape suggests that impacts will moderate to low.

8

IMPACT ASSESSMENT

Direct impacts arising from the establishment and operation of the proposed PV facility are
likely to be limited to within the footprint of the PV facility and grid connection route.
Heritage resources located within the footprint of the PV facility or grid connection servitude,
may be affected by project activities, except if expressly excluded from these activities.
With regard to cumulative impacts, the South African Renewable Energy EIA Application
(REEA) Database shows that applications for five other renewable energy projects have
been made within a 50 km radius of the PV facility site. These projects must be taken into
account when assessing cumulative impacts for each affected heritage receptor.

8.1

Methodology

The following impact assessment methodology is applied below.
The significance of an impact is defined as a combination of the consequence of the impact
occurring and the probability that the impact will occur.
For each potential impact, the DURATION (time scale), EXTENT (spatial scale),
IRREPLACABILITY (loss of resources), REVERSIBILITY of the potential impacts,
MAGNITUDE of negative or positive impacts, and the PROBABILITY of occurrence of
potential impacts is assessed.
The assessment of the above criteria is used to determine the SIGNIFICANCE of each
impact, with and without the implementation of the mitigation measures.
The scales used to assess these variables and to define the rating categories are shown in
Table 6 and Table 7 below.
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Table 6: Evaluation components, ranking scales and descriptions (criteria)

Evaluation
component
MAGNITUDE of
NEGATIVE IMPACT

Ranking scale and description (criteria)
10 - Very high: Bio-physical and/or social functions and/or processes might be severely altered
8 - High: Bio-physical and/or social functions and/or processes might be considerably altered

(at the indicated
spatial scale)

6 - Medium: Bio-physical and/or social functions and/or processes might be notably altered
4 - Low : Bio-physical and/or social functions and/or processes might be slightly altered
2 - Very Low: Bio-physical and/or social functions and/or processes might be negligibly altered
0 - Zero: Bio-physical and/or social functions and/or processes will remain unaltered

MAGNITUDE of
POSITIVE IMPACT

10 - Very high (positive): Bio-physical and/or social functions and/or processes might be
substantially enhanced

(at the indicated
spatial scale)

8 - High (positive): Bio-physical and/or social functions and/or processes might be considerably
enhanced
6 - Medium (positive): Bio-physical and/or social functions and/or processes might be notably
enhanced
4 - Low (positive): Bio-physical and/or social functions and/or processes might be slightly
enhanced
2 - Very Low (positive): Bio-physical and/or social functions and/or processes might be
negligibly enhanced
0 - Zero (positive): Bio-physical and/or social functions and/or processes will remain unaltered

DURATION

5 - Permanent
4 - Long term: Impact ceases after operational phase/life of the activity (> 20 years)
3 - Medium term: Impact might occur during the operational phase/life of the activity (2 to 20
years)
2 - Short term: Impact might occur during the construction phase (< 2 years)
1 – Immediate

EXTENT

5 - International: Beyond National boundaries

(or spatial
scale/influence of
impact)

4 - National: Beyond Provincial boundaries and within National boundaries
3 - Regional: Beyond 5 km of the proposed development and within Provincial boundaries
2 - Local: Within 5 km of the proposed development
1 - Site-specific: On site or within 100 m of the site boundary
0 – None

IRREPLACEABLE
(loss of resources)

5 – Definite loss of irreplaceable resources
4 – High potential for loss of irreplaceable resources
3 – Moderate potential for loss of irreplaceable resources
2 – Low potential for loss of irreplaceable resources
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1 – Very low potential for loss of irreplaceable resources
0 – None
REVERSIBILITY

5 – Impact cannot be reversed

(of impact)

4 – Low potential that impact might be reversed
3 – Moderate potential that impact might be reversed
2 – High potential that impact might be reversed
1 – Impact will be reversible
0 – No impact

PROBABILITY (of
occurrence)

5 - Definite: >95% chance of the potential impact occurring
4 - High probability: 75% - 95% chance of the potential impact occurring
3 - Medium probability: 25% - 75% chance of the potential impact occurring
2 - Low probability: 5% - 25% chance of the potential impact occurring
1 - Improbable: <5% chance of the potential impact occurring

Table 7: Cumulative Impacts

Evaluation
component
CUMULATIVE
IMPACTS

Ranking scale and description (criteria)
High: The activity is one of several similar past, present or future activities in the same
geographical area, and might contribute to a very significant combined impact on the natural,
cultural, and/or socio-economic resources of local, regional or national concern
Medium: The activity is one of a few similar past, present or future activities in the same
geographical area, and might have a combined impact of moderate significance on the natural,
cultural, and/or socio-economic resources of local, regional or national concern
Low: The activity is localised and might have a negligible cumulative impact
None: No cumulative impact on the environment

Once the evaluation components have been ranked for each potential impact, the
significance of each potential impact will be assessed (or calculated) using the following
formula:
SP (significance points) = (magnitude + duration + extent + irreplaceable +
reversibility) x probability
The maximum value is 150 SP (significance points). The unmitigated and mitigated
scenarios for each potential environmental impact should be rated as per Table 8 below.
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Table 8: Definition of significance ratings (positive and negative)

Significance
Points
Environmental

Environmental
Significance

125 – 150

Very High (VH)

High (H)
100 – 124

8.2

75 – 99

Medium-High (MH)

40 – 74

Medium (M)

<40

Low (L)

+

Positive Impact (+)

Description

An impact of very high significance will mean that the project cannot
proceed, and that impacts are irreversible, regardless of available
mitigation options
An impact of high significance which could influence a decision about
whether or not to proceed with the proposed project, regardless of
available mitigation options
If left unmanaged, an impact of medium-high significance could influence
a decision about whether or not to proceed with a proposed project.
Mitigation options should be re-evaluated at
If left unmanaged, an impact of moderate significance could influence a
decision about whether or not to proceed with a proposed project
An impact of low is likely to contribute to positive decisions about
whether or not to proceed with the project. It will have little real effect and
is unlikely to have an influence on project design or alternative
motivation
A positive impact is likely to result in a positive consequence/effect, and
is likely to contribute to positive decisions about whether or not to
proceed with the project

Palaeontology

The two PIAs considered for this assessment indicate it is extremely unlikely that any fossils
will be found in the Quaternary sand and alluvium that occurs on the PV facility site.
This covering of recent sediments also suggests that there are unlikely to be impacts from
the PV facility on the underlying, buried Teekloof formation bedrock. However, because
there is there is a small chance of vertebrate fossils occurring in this formation a Fossil
Chance Find Protocol should be added to the project EMPr to deal with any impact in the
unlikely event that it should occur.
The construction, operation and decommissioning of the PV facility is unlikely to result in
direct impact to or the loss and destruction of fossil material and potential impacts on
palaeontological resources arising from the PV facility are assessed as follows:

Table 9: Impact Assessment: Loss or destruction of palaeontological resources during construction,
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operation and decomissioning

Evaluation
Component

Ranking
Scale

Significance
Points

Ranking
Scale after
Mitigation

Significance
Points after
Mitigation

MAGNITUDE of
NEGATIVE IMPACT

Low

4

Very low

2

MAGNITUDE of
POSITIVE IMPACT

Very low

2**

Very low
(positive)

2**

Permanent

5

Permanent

5

Site-specific

1

Site-specific

1

IRREPLACEABLE

Moderate

3

Very low

1

REVERSIBILITY

Cannot be
reversed

5

Cannot be
reversed

5

Low probability

2

Low probability

2

DURATION
EXTENT

PROBABILITY

Significance Points (Total)
Significance

36

28

Low

Low

** Magnitude of positive impact is not counted in the significance points equation

8.2.1

Cumulative Impact

As an activity which has current similar activities in the same geographical area, which
together might have an impact of moderate significance on palaeontological resources of
national and international interest, the cumulative impact of the proposed PV facility on
palaeontological resources is expected to be medium.

8.2.2

Mitigation Measures

The PIAs indicates that there is a chance that vertebrate fossils could occur in the bedrock
underlying the site, although none have been recorded here or in the vicinity to date, and
very little chance of fossils within the Quaternary coversands.
The following mitigation measures are recommended:
•

•

•

The implementation of a Fossil Chance Finds Protocol for all project activities that
disturb the ground to ensure the reporting, safeguarding and recovery of any finds
made. The requirement for a protocol must be included in the EMPr for the project;
The ECO responsible for the development should be aware of the possibility of
important fossils being present or unearthed on site and should monitor all
substantial excavations into fresh (i.e. unweathered) sedimentary bedrock for fossil
remains.
In the case of any significant fossil finds (e.g. vertebrate teeth, bones, burrows,
petrified wood) during construction, these should be safeguarded - preferably in situ and reported by the ECO as soon as possible to the relevant heritage management
authority (Heritage Western Cape) so that any appropriate mitigation by a
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palaeontological specialist can be considered and implemented, at the developer’s
expense.

8.3

Archaeology

Based on Nilssen’s survey of the development site, a number of archaeological occurrences,
some of which have been rated as significant are known to be present.
Changes to the design and layout of the proposed facility as part of the previous EIA
process aimed to ensure that known archaeological occurrences were avoided by the
project and that there would be the least possible negative impact on heritage resources.
Alternatives for the proposed sites for the placement of solar panels, associated services
and facilities allowed for a 25 m buffer area around the archaeological occurrences that were
considered to be of medium to high significance
Of the four categories of archaeological sites identified by Nilssen (2011) he indicated the
following with regard to impacts:
§

§

§

Isolated Stone Artefacts and Very Low Density, Mixed Artefact Scatters - a
representative sample of these occurrences was recorded during the field survey and
no further mitigation of these materials is necessary;
Low to Medium Density Stone Artefact Scatters of Mixed ESA, MSA and LSA Materials the extents of these scatters should be mapped and demarcated (fenced with
appropriate materials) prior to construction and they should be protected, conserved
and managed during the construction, operation and decommissioning on the OPV
facility. Plans for the latter should be laid out in an Archaeological Conservation
Management Plan;
Low to Medium Density Stone Artefact Scatters of Later Stone Age Origin - the extents
of these scatters should be mapped and demarcated (fenced with appropriate
materials) prior to construction and that they should be protected, conserved and
managed during the construction, operation and decommissioning on the PV facility.

The measures already put in place to exclude archaeological sites from project impacts
suggest that potential impacts on archaeological heritage resources arising from the PV
facility will be low and can be assessed as follows:
Table 10: Impact Assessment: Loss or destruction of archaeological sites and material during
construction, operation and decomissioning

Evaluation
Component

Ranking
Scale

Significance
Points

Ranking
Scale after
Mitigation

Significance
Points after
Mitigation

MAGNITUDE of
NEGATIVE IMPACT

Medium

6

Very low

2

MAGNITUDE of
POSITIVE IMPACT

Low (positive)

4

Low (positive)

4

Permanent

5

Permanent

5

Site-specific

1

Site-specific

1

DURATION
EXTENT
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IRREPLACEABLE

Low

2

Very low

1

Cannot be
reversed

5

Cannot be
reversed

5

High probability

4

Low probability

2

REVERSIBILITY

PROBABILITY

Significance Points (Total)
Significance

76

28

Medium-High

Low

** Magnitude of positive impact is not counted in the significance points equation

8.3.1

Cumulative Impact

As an activity which has current similar activities in the same geographical area, which
together might have an impact of moderate significance on a archaeological resources of
national and local interest, the cumulative impact of the proposed PV facility on
palaeontological resources is expected to be low.

8.3.2

Mitigation Measures

The following archaeological mitigation measures were proposed by Nilssen (2011) and
remain applicable. It is recommended that:
•
•

•

All 14 medium and high significance archaeological occurrences shown in Table 5
should be avoided in the final layout for the proposed PV facility.
The boundaries of these archaeological occurrences should be defined by an
archaeologist, the proposed buffer area of 25 m around each site implemented and
the sites then enclosed with suitable materials such as a wooden palisade fence
during construction, operation and decommissioning of the facility. This process
should form part of the “micro-siting” to be implemented after environmental
authorisation and must be included In the EMPr.
The conservation and management of these sites should be prescribed in an
Archaeological Conservation Management Plan to be drawn up for the proposed
project.

If deemed appropriate, it is suggested that some archaeological sites and a collection of
artefacts in secondary context could be incorporated into the project for education and
tourism purposes as this can add value to the proposed project. The specifics of this would
be developed in ACMP for the project.
In the event that vegetation clearing and earthmoving activities expose archaeological
materials, such activities must stop and Heritage Western Cape must be notified
immediately.
Although unlikely, should any human remains be encountered at any stage during the works
associated with the project, work must in the vicinity must cease immediately, the remains
must be left in situ but made secure and the project archaeologist and HWC must be notified
immediately.
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8.4

Built Environment

The construction, operation and decommissioning of the PV facility will not result in any
direct impacts on the historical buildings located on Lemoenfontein South.
A number of the packed stone flood barriers identified on the site fall within the development
footprint and may be impacted by the construction, operation and decommissioning of the
PV facility. These structures are of low heritage significance and have been graded as 3C.
Potential impacts on this heritage resource arising from the operation of the mine are
assessed thus as follows:
Table 11: Impact Assessment: Loss or destruction of flood barriers during construction, operation and
decomissioning

Evaluation
Component

Ranking
Scale

Significance
Points

Ranking
Scale after
Mitigation

Significance
Points after
Mitigation

MAGNITUDE of
NEGATIVE IMPACT

Very low

2

Negligible

2

MAGNITUDE of
POSITIVE IMPACT

Zero

0

Very low

2

Permanent

5

Permanent

5

Site-specific

1

Site-specific

1

Very low

1

Very low

1

Cannot be
reversed

5

Cannot be
reversed

5

High probability

5

Low probability

2

DURATION
EXTENT
IRREPLACEABLE
REVERSIBILITY

PROBABILITY

Significance Points (Total)
Significance

70

28

Medium

Low

** Magnitude of positive impact is not counted in the significance points equation

8.4.1

Cumulative Impact

As an activity which is localised and in an area where built environment resources are
limited and of relatively low significance, the cumulative impact of the PV facility on
archaeological resources is expected to be low.

8.4.2

Mitigation Measures

It is recommended that those stone flood barriers within the footprint of the PV facility that
can be preserve be retained. However, where this is not possible, these features need not
retained.
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8.5

The No-Go Alternative

As standard practice and to satisfy regulatory requirements, the option of not proceeding
with the project is included in the evaluation of the alternatives. The no-go alternative can be
regarded as the baseline scenario against which the impacts of the project are evaluated.
This implies that should the proposed project not go ahead, there will be no impacts to
heritage resources on the site and the status quo will be preserved.

9

EVALUATION OF IMPACTS RELATIVE TO SUSTAINABLE
SOCIAL AND ECONOMIC BENEFITS

Section 38 (3)(d) of the NHRA requires that a heritage impact assessment “evaluate the
impact of [a] development on heritage resources relative to the sustainable social and
economic benefits to be derived from the development”.
The Beaufort West region is economically constrained due to its arid climate, challenging
agricultural conditions, lack of water and limited natural resources. As a result, the
unemployment rate is among the highest in the country.
Power generation projects are one of the rare growth opportunities for Beaufort West since it
is strategically positioned relative to the National Transmission Network and also in light of
the recently declared REDZ in the area north of the town.
The proposed PV facility will be constructed on municipal land, under the terms of a 99-year
lease agreement with the IPP and this will make the municipality the main beneficiary of the
lease payments coming from the PV facility. As the revenue is guaranteed by the Power
Purchase Agreement, the municipality can rely on the PV facility earnings as a sustainable
source of income for the town. In addition to the lease payments, the IPP is contractually
committed to deliver various social and community projects once the solar facility is
operational.
Based on the above and the low assessed likelihood of impacts to heritage resources on the
site, it is likely that the sustainable social and economic benefits arising from the
construction and operation of a PV facility on this site will outweigh any potential impacts to
the heritage resources, particularly if the mitigation measures set out above in respect of the
various heritage resources are successfully and diligently implemented.
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RECOMMENDATIONS

The following heritage-related recommendation are made in respect of the Beaufort West
PV facility project:
•

Palaeontology:
• A Fossil Chance Finds Protocol is implemented for all project activities that
disturb the ground to ensure the reporting, safeguarding and recovery of any
palaeontological finds made. The requirement for a protocol must be included in
the EMPr for the project.
• The ECO responsible for the development is made aware of the possibility of
important fossils being present or unearthed on site and monitors all substantial
51

•

•

excavations, particularly into fresh (i.e. unweathered) sedimentary bedrock, for
fossil remains.
• In the case of any significant fossil finds (e.g. vertebrate teeth, bones, burrows,
petrified wood) during construction, these must be safeguarded - preferably in
situ - and reported by the ECO as soon as possible to Heritage Western Cape so
that any appropriate mitigation by a palaeontological specialist can be considered
and implemented, at the developer’s expense.
Archaeology:
• All 14 medium and high significance archaeological occurrences shown in Table
5 to be avoided in the final layout for the proposed PV facility.
• The boundaries of these archaeological occurrences to be defined by an
archaeologist, the proposed buffer area of 25 m around each site implemented
and the sites then enclosed with suitable materials such as a wooden palisade
fence during construction, operation and decommissioning of the facility. This
process should form part of the “micro-siting” to be implemented after
environmental authorisation and must be included In the EMPr.
• The conservation and management of these sites should be prescribed in an
Archaeological Conservation Management Plan to be drawn up for the
proposed project.
• If deemed appropriate, it is suggested that some archaeological sites and a
collection of artefacts in secondary context could be incorporated into the
project for education and tourism purposes as this can add value to the
proposed project. The specifics of this would be developed in ACMP for the
project.
• In the event that vegetation clearing and earthmoving activities expose
archaeological materials, such activities must stop and Heritage Western Cape
must be notified immediately.
• Although unlikely, should any human remains be encountered at any stage
during the works associated with the project, work must in the vicinity must
cease immediately, the remains must be left in situ but made secure and the
project archaeologist and HWC must be notified immediately.
Built Environment:
• Those stone flood barriers within the footprint of the PV facility that can be
preserve should be retained. However, where this is not possible, these features
need not retained.

Lastly, it is recommended that a walkdown survey of the grid connection route by a suitably
qualified and experienced archaeologist is undertaken prior to the commencement of
construction.
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CONCLUSIONS

This assessment has found that the area identified for proposed PV facility on Portion 9 of
the farm Kuilspoort 161 and the remainder of Lemoenfontein South 162 outside Beaufort
West is a moderately sensitive heritage environment and that impacts on heritage
resources, particularly archaeological, arising from the proposed PV facility can be expected.
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It is our considered opinion that provided the mitigation measures set out above are
implemented, the overall impact of the PV facility will be of low heritage significance and the
proposed activity is acceptable.
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APPENDIX 5: CURRICULUM VITAE: JOHN GRIBBLE
Name:

John Gribble

Profession:

Archaeologist (Maritime)

Date of Birth:

15 November 1965

Parent Firm:

ACO Associates cc

Position in Firm:

Senior Archaeologist

Years with Firm:

2.5

Years of experience:

29

Nationality:

South African

HDI Status:

n/a

Education:
1979-1983

Wynberg Boys’ High School

1986

BA (Archaeology), University of Cape Town

1987

BA (Hons) (Archaeology), University of Cape Town

1990

Master of Arts, (Archaeology) University of Cape Town

Employment:
•
•
•
•
•
•
•
•

September 2017 – present: ACO Associates, Senior Archaeologist and Consultant
2014-2017: South African Heritage Resources Agency, Manager: Maritime and
Underwater Cultural Heritage Unit
2012-2018: Sea Change Heritage Consultants Limited, Director
2011-2012: TUV SUD PMSS (Romsey, United Kingdom), Principal Consultant:
Maritime Archaeology
2009-2011: EMU Limited (Southampton, United Kingdom), Principal Consultant:
Maritime Archaeology
2005-2009: Wessex Archaeology (Salisbury, United Kingdom), Project Manager:
Coastal and Marine
1996-2005: National Monuments Council / South African Heritage Resources Agency,
Maritime Archaeologist
1994-1996: National Monuments Council, Professional Officer: Boland and West
Coast, Western Cape Office

Professional Qualifications and Accreditation:
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•
•
•
•

Member: Association of Southern African Professional Archaeologists (ASAPA) (No.
043)
Principal Investigator: Maritime and Colonial Archaeology, ASAPA CRM Section
Field Director: Stone Age Archaeology, ASAPA CRM Section
Class III Diver (Surface Supply), Department of Labour (South Africa) / UK (HSE III)

Experience:
I have more than 30 years of professional archaeological and heritage management
experience. After completing my postgraduate studies and a period of freelance
archaeological work in South Africa and aboard, I joined the National Monuments Council
(NMC) (now the South African Heritage Resources Agency (SAHRA)) in 1994. In 1996 I
become the NMC’s first full-time maritime archaeologist and in this regulatory role was
responsible for the management and protection of underwater cultural heritage in South
Africa under the National Monuments Act, and subsequently under the National Heritage
Resources Act.
In 2005 I moved to the UK to join Wessex Archaeology, one of the UK’s biggest
archaeological consultancies, as a project manager in its Coastal and Marine Section. In
2009 I joined Fugro EMU Limited, a marine geosurvey company to set up their maritime
archaeological section. I then spent a year at TUV SUD PMSS, an international renewable
energy consultancy, where I again provided maritime archaeological consultancy services to
principally the offshore renewable and marine aggregate industries.
In August 2012 I established Sea Change Heritage Consultants Limited, a maritime
archaeological consultancy. Sea Change traded until 2018, providing archaeological
services to a range of UK maritime sectors, including marine aggregates and offshore
renewable energy. Relevant experience includes specialist archaeological consultancy for
more than two dozen offshore renewable energy projects and aggregate extraction licence
areas in UK waters including:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Lynn and Inner Dowsing OWF;
Humber Gateway OWF;
Sheringham Shoal OWF;
Race Bank OWF;
Docking Shoal OWF;
Triton Knoll OWF;
Neart na Gaoithe OWF;
Dogger Bank OWF;
Hornsea OWF;
Navitus Bay OWF;
Aggregate Area 392/393, Hilbre Swash;
Area 478, East English Channel;
Area 372/1, North Nab;
Areas 401 & 2;
Area 466, North West Rough; and
Area 447, Cutline.
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In the UK I was also involved in strategic projects which developed guidance and best
practice for the UK offshore industry with respect to the marine historic environment. This
included the principal authorship of two historic environment guidance documents for
COWRIE and the UK renewable energy sector (Historical Environment Guidance for the
Offshore Renewable Energy Sector (2007) and Offshore Geotechnical Investigations and
Historic Environment Analysis: Guidance for the Renewable Energy Sector (2010)). I was
also manager and lead author in the development of the archaeological elements of the first
Regional Environmental Assessments for the UK marine aggregates industry, and in the
2009 UK Continental Shelf Offshore Oil and Gas and Wind Energy Strategic Environmental
Assessment for Department of Energy and Climate Change. More recently I undertook a
review of the potential impacts of marine mining on South Africa’s palaeontological and
archaeological heritage resources for the Council for Geoscience, on behalf of the
Department of Mineral Resources. In 2013-14 I was lead author and project co-ordinator on
The UNESCO Convention on the Protection of the Underwater Cultural Heritage 2001: An
Impact Review for the United Kingdom and in 2016 I was co-author of a Historic England /
Crown Estate / British Marine Aggregate Producers Association funded review of marine
historic environment best practice guidance for the UK offshore aggregate industry.
I returned to South African in mid-2014 where I was re-appointed to my earlier post at
SAHRA: Manager of the Maritime and Underwater Cultural Heritage Unit. In July 2016 I was
appointed as Acting Manager of SAHRA’s Archaeology, Palaeontology and Meteorites Unit.
I left SAHRA in September 2017 to join ACO Associates as Senior Archaeologist and
Consultant. Since being at ACO I have carried out a number of offshore impact assessments
(see list of recent projects below) and authored a review of the potential impacts of marine
mining on South Africa's palaeontological and archaeological heritage for the Council for
Geoscience, on behalf of the Department of Mineral Resources.
I have been a member of the Association of Southern African Professional Archaeologists
(No. 043) for more than twenty years and am accredited by ASAPA’s Cultural Resource
Management section.
I have been a member of the ICOMOS International Committee for Underwater Cultural
Heritage since 2000 and served as a member of its Bureau between 2009 and 2018.
Since 2010 I have been a member of the UK’s Joint Nautical Archaeology Policy Committee.
I am a member of the Advisory Board of the George Washington University / Iziko Museums
of South Africa / South African Heritage Resources Agency / Smithsonian Institution
‘Southern African Slave Wrecks Project’ and serve on the Heritage Western Cape
Archaeology, Palaeontology and Meteorites Committee.
Selected Project Reports:
Gribble, J. 2017. Archaeological Assessment of Farm No 8/851, Drakenstein. Unpublished
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1. Executive Summary
In 2011, a Scoping Archaeological Impact Assessment (SAIA) was conducted
for the Proposed Beaufort West Photovoltaic (Solar) Park which covered the
southern portions of the above-named properties (Nilssen 2011). Findings of the
scoping study identified archaeological occurrences that should be avoided when
formulating the development layout. Alternatives for the proposed sites for the
placement of solar panels, associated services and facilities allowed for a 25m buffer
area around archaeological occurrences that were considered to be of medium to
high significance (Nilssen 2011). Moreover, based on the findings of various
specialist scoping or baseline studies, the developer formulated alternative layout
plans that would have the least possible negative impact on natural and
anthropogenic resources. The assessment and recommendations made here are
applicable to all three alternatives that are being considered for the proposed
activities. As such, there is no preferred alternative regarding the archaeological
component of the EIA.
Based on the proposed layout plans for the Photovoltaic Park, fieldwork for the
AIA focused on areas in the southern portion of the larger study area where
proposed development activities lie outside areas surveyed during the SAIA.
Fieldwork for the SAIA and AIA was conducted in May 2010 and October 2011
respectively. Findings of the SAIA and AIA are combined in this report to avoid
frequent cross referencing and so that the archaeological component of the Heritage
Impact Assessment (HIA) is available in one document.
The study area is a relatively flat part of a large drainage basin and includes
several small tributaries of the Kuilspoortspruit drainage system that run to the SW.
Apart from Acacia thickets and dense grasses in and immediately adjacent to the
watercourses, the landscape is open with typically sparse, low Karoo vegetation
providing excellent archaeological visibility across most of the study area. Evidence
for modern human activities in the form of structures, vehicle tracks and minor earth
moving activities were noted. Considerable evidence for burrowing by large and
smaller mammals was also seen.
There were no restrictions to the archaeological investigation and the entire
study area was accessible on foot and open to inspection and assessment. No
material culture or structural remains of historical significance were observed.
Numerous isolated and very low density scatters of Stone Age implements were
identified and mapped. Fourteen occurrences of Stone Age origin were identified
and are considered to be of medium to high significance. The proposed positions of
the sites for the Photovoltaic (solar) panels lie directly or partially over 5 significant
archaeological occurrences. Four of these are avoided by the proposed alternatives
and 2 additional sites were identified that lie within the areas proposed for the
development. In his Palaeontological Impact Assessment Dr. Almond noted that
subsurface archaeological materials occur in the study area.
Based on results of the current study it is recommended that;
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•

•
•

•

•

•

Two additional, significant archaeological occurrences lie within the boundary
of the proposed sites for the solar panels. All significant archaeological
occurrences, as indicated in Figure 5, should be avoided in the final layout for
the proposed activity.
Surveyed areas (walk tracks) – with the exception of the 14 significant Stone
Age occurrences – are suitable for the proposed activities provided that
archaeological monitoring is implemented.
The boundaries of 14 archaeological occurrences should be mapped and
these sites should be protected, conserved and managed in perpetuity as
prescribed in an Archaeological Conservation Management Plan (ACMP) to
be drawn up for the proposed project.
The proposed buffer area of 25 meters from archaeological sites must be
determined after the boundaries of the 14 sites have been mapped and
demarcated. In order to protect these sites, they should be enclosed with
suitable materials such as a wooden palisade fence. This should form part of
the “micro-siting” to be implemented after environmental authorisation and
should be included In the Environmental Management Plan.
Some archaeological sites and a collection of artefacts in secondary context
could be incorporated into the project for education and tourism purposes
since this will add value and provide further attraction to the proposed activity.
The specifics of this should be developed in an ACMP for the affected
properties.
Archaeological monitoring should be conducted by a professional
archaeologist during earthmoving activities so as to avoid or minimize negative
impact on potential subsurface archaeological resources.

Note that;
• In the event that vegetation clearing and earthmoving activities expose
archaeological materials, such activities must stop and Heritage Western
Cape must be notified immediately.
• If archaeological materials are exposed during vegetation clearing and/or
earth moving activities, then they must be dealt with in accordance with the
National Heritage Resources Act (No. 25 of 1999) and at the expense of the
developer.
• In the event of exposing human remains during construction, the matter will
fall into the domain of Heritage Western Cape (Ms. Jenna Lavin) or the South
African Heritage Resources Agency (Mrs Collette Scheermeyer) and will
require a professional archaeologist to undertake mitigation if needed.

2. Name, Expertise and Declaration
I, Peter Nilssen (PhD), herewith confirm that I am a Professional member - in good
standing - of the Association of South African Professional Archaeologists (ASAPA),
including the Cultural Resource Management section of the same association.
As the appointed independent specialist (archaeologist) for this project hereby declare that I:
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•

act as an independent specialist in this application;

•

regard the information contained in this report as it relates to my specialist input/study to
be true and correct;

•

do not have and will not have any financial interest in the undertaking of the activity, other
than remuneration for work performed in terms of the NEMA, the Environmental Impact
Assessment Regulations, 2010 and any specific environmental management Act;

•

have and will not have no vested interest in the proposed activity proceeding;

•

have disclosed, to the applicant, EAP and competent authority, any material information
that have or may have the potential to influence the decision of the competent authority
or the objectivity of any report, plan or document required in terms of the NEMA, the
Environmental Impact Assessment Regulations, 2010 and any specific environmental
management Act;

•

am fully aware of and meet the responsibilities in terms of NEMA, the Environmental
Impact Assessment Regulations, 2010 (specifically in terms of regulation 17 of GN No. R.
543) and any specific environmental management Act, and that failure to comply with
these requirements may constitute and result in disqualification;

•

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

Signature of the specialist:
Name of company: CHARM cc (Centre for Heritage and Archaeological Resource
Management)

Date: 14 October 2011
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3. Introduction
3.1 Background
Because the proposed activity triggers the National Heritage Resources Act (No. 25
of 1999), archaeological assessment is a required component of the broader Heritage Impact
Assessment (HIA).
In 2011, a Scoping Archaeological Impact Assessment (SAIA) was conducted for the
Proposed Beaufort West Photovoltaic (Solar) Park which covered the southern portions of
the above-named properties (Nilssen 2011). Findings of the scoping study identified
archaeological occurrences that should be avoided when formulating the development
layout. Alternatives for the proposed sites for the placement of solar panels, associated
services and facilities allowed for a 25m buffer area around archaeological occurrences that
were considered to be of medium to high significance (Nilssen 2011). Moreover, based on
the findings of various specialist scoping or baseline studies, the developer formulated
alternative layout plans that would have the least possible negative impact on natural and
anthropogenic resources. EAB Astrum Energy (Pty) Ltd appointed CHARM to conduct an
AIA of the southern portion of the affected properties near Beaufort West in the central
Karoo, Western Cape Province (Figures 1 through 4).
Based on the proposed layout plans for the Photovoltaic Park, fieldwork for the AIA
focused on areas in the southern portion of the larger study area where proposed
development activities lie outside areas surveyed during the SAIA. Fieldwork for the SAIA
and AIA was conducted in May 2010 and October 2011 respectively. Findings of the SAIA
and AIA are combined in this report to avoid frequent cross referencing and so that the
archaeological component of the Heritage Impact Assessment (HIA) is available in one
document.
The infrastructure required for the proposed facility will include:
- An array of PV panels
- Support structures of PV panels
- DC to AC Inverters
- Transformer
- Overhead power line (132kV) of approx. 6km feeding into Beaufort West Substation
- Underground cabling between PV panels
- Internal access roads
- Workshop area for maintenance and storage.
Detailed specifications and scope of the activity is available from Cape Environmental
Assessment Practitioners (Cape EAPrac) or EAB Astrum Energy (Pty) Ltd (see contact
details on title page). Layout plans of the project are shown in Figures 2, 3 and 4.
Development activities will include earthmoving operations that could have a permanent
negative impact on archaeological resources.

3.2. Purpose and Scope of the Study
Objectives of the Archaeological Impact Assessment are:
• To assess the study area for traces of archaeological and tangible heritage related
resources to determine its archaeological sensitivity;
• To identify options for archaeological mitigation in order to minimize potential negative
impacts;
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•
•

To make recommendations for archaeological mitigation where necessary; and
To identify heritage resources and issues that may require further attention.

Terms of Reference (ToR):
a) Locate boundaries and extent of the study area.
b) Conduct a survey of the study area to identify and record archaeological resources.
c) Assess the impact of the proposed development on above-named resources.
d) Recommend mitigation measures where necessary.
e) Prepare and submit a report to the client that meets standards required by Heritage
Western Cape in terms of the National Heritage Resources Act, No. 25 of 1999
3.3 Study Area
The study area is comprised of the southern portion of the following properties:
Portion 9 of the Farm 161, Kuilspoort, Remainder of Farm 162 Suid-Lemoensfontein,
Remainder Portion 2 of the Farm 158 Lemoenkloof and a portion of Portion 1 of the Farm
163 Bulskop, owned by the Beaufort West Municipality. Some 550ha in extent, the site is
situated immediately north of the N1 and from between 5 and 9km NE of Beaufort West,
Western Province (Figures 1, 4 & 5). The study area was accessed by vehicle from the N1.
The proposed development site is a relatively flat part of a large drainage basin and
includes several small tributaries of the Kuilspoortspruit drainage system that run to the SW.
Dr. Almond describes the geological sequence of the area (Almond 2010). Except for Acacia
thickets and dense grasses in and immediately adjacent to the watercourses, the landscape
is open with typically sparse, low and open Karoo vegetation. Examples of the affected
environment – vegetation, topography, exposed surfaces and so on - are shown in Plates 1
& 2.
Existing developments on the property include a farm house, outbuildings, informal
roads, small scale earthmoving activities, overhead power lines and two wind masts.
Considerable evidence for burrowing by large and smaller mammals was also seen.
Table 1. Coordinate data for the main boundary points of the larger study area (see
Figure 4)
Name
A
B
C
D

Description
boundary point
boundary point
boundary point
boundary point

Datum: WGS 84 Lat/Lon Datum: WGS 84
Grid:
dec.degrees
SA National
S32.32387 E22.60628
23 Y0037072 X3577834
S32.31718 E22.60222
23 Y0037458 X3577094
S32.26562 E22.65005
23 Y0032972 X3571360
S32.29098 E22.67663
23 Y0030459 X3574165

3.4 Approach to the Study
This assessment was conducted in accordance with guidelines and minimum
standards as set out by the Department of Environmental Affairs and Development Planning,
Heritage Western Cape, and the South African Heritage Resources Agency (DEA&DP 2005,
HWC 2007, SAHRA 2007).
See references below for examples of earlier archaeological work conducted in the
area. The Karoo houses a long and rich archaeological record dating from the earliest
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stages of Stone Age technology to the historic period. Archaeological sites include caves
and rock shelters, open air artefact scatters, rock engravings and historic structures with their
associated cultural materials.
On behalf of EAB Astrum Energy (Pty) Ltd, Mrs Siân Holder of Cape EAPrac
provided a locality map and alternative development layouts for the proposed activity. Mr
Roelof van Staden of the Beaufort West Municipality arranged for access to the study area,
after which the survey was conducted independently. The bulk of the study was done on foot
with an insignificant portion covered by vehicle (less than 1km of a total of 76km). Due to the
open nature of vegetation cover, most of the study area is accessible on foot and
archaeological visibility is excellent (see Plates 1 & 2). The aim of the study was to
determine the archaeological sensitivity of the affected properties and to record all identified
archaeological occurrences.
For the AIA, the survey was restricted to the affected areas as presented in the
proposed layout plans and walk tracks were between 50 and 80 meters apart (Figures 2
through 5).
While identified archaeological occurrences were mapped, only those
considered to be significant were also described and photographed. Due to their large
numbers, the former are not depicted in Figure 5, but significant occurrences are shown. A
comprehensive list of finds is presented in Appendix A.
Survey tracks were fixed with a hand held Garmin Camo GPS to record the search
area (Figure 5, gpx tracking file submitted to HWC and is available from author). The
position of identified archaeological occurrences and photo localities were fixed by GPS
(Figure 5, Plates 1 through 13, Table 2 and Appendix A). Digital audio notes and a
comprehensive, high quality digital photographic record were also made (full data set
available from author). In this report, localities of archaeological occurrences and
photographs are established by matching the numbers on photographs with those of
waypoints in Figure 5. Appendix A contains all coordinate data associated with the study.
Directions of views are indicated with compass bearing names like E is east; WSW is west
south west, and so on. Bearing names on panoramic views indicate the bearing at the
position of the label on the photograph.
3.5 Assumptions, Limitations and Gaps in Knowledge
Regarding the assessment presented here, there were no assumptions, limitations or
gaps in knowledge since the areas covering the three alternative layouts for the activity were
included in the study. There is no preferred alternative and recommendations were made
that account for all significant archaeological resources identified during the SAIA and AIA.

4. Results
A distance of 75km was walked and about 1km traversed by vehicle, covering an
area of about 65ha of which an average of some 80% provided excellent archaeological
visibility (Figure 5 and Plates 1 through 13). Various obstacles including vegetation, dry
watercourses and animal burrows restricted vehicle coverage to a small portion of the study
area. Additionally, areas commonly containing archaeological materials are strewn with
naturally occurring gravels and therefore, close scrutiny was required to identify
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anthropogenic material among naturally occurring stone. Overall, investigation was best
accomplished on foot.
Apart from erosion gullies and stream beds of currently dry watercourses, water
erosion in the form of sheet wash occurs in large areas of the site and for the most part,
stone artefacts of Early, Middle and Later Stone Age origin are mixed as they became
“eroded” onto the same surface. In very few cases were archaeological materials identified
in areas capped by soft geological sediments. The latter areas appear to be dry pans.
The vast majority of stone artefacts are in hornfels with considerably fewer
implements made of sandstone, quartzite and mud rock. Hornfels and quartzite are
metamorphosed mud rock and sandstone respectively, and these raw materials for stone
tool manufacture are locally available. Some artefacts in what appear to be sandstone or
mud rock may actually represent severely weathered or poorly metamorphosed quartzite or
hornfels.
More than 400 archaeological occurrences were identified and are grouped in four
types:
1. isolated stone artefacts of either Early, Middle or Later Stone Age origin,
2. very low density stone artefact scatters of Early, Middle and Later Stone Age
materials,
3. low to medium density stone artefact scatters of Early, Middle and Later Stone
Age materials, and
4. low to medium density stone artefact scatters of Later Stone Age origin.
4.1. Isolated Stone Artefacts and Very Low Density, Mixed Artefact Scatters
Very low density means that artefacts are scattered at least 5m apart whereas
isolated artefacts are separated by about 15m or more. Occurrence types 1 and 2 were
recorded in the same manner since their significance and requirements for mitigation were
considered to be the same. These occurrences were mapped and sometimes recorded via
digital audio notes, though only a few representative specimens were photographed (Plates
9 through 13 and Appendix A). The bulk of anthropogenic finds are associated with alluvial
gravels.
Early Stone Age (ESA) specimens include cores, flakes, bifacial hand axes and
cleavers. On several occasions it was noted that ESA pieces were modified more recently
during either the Middle or Later Stone Age periods. Because most specimens are heavily
weathered, patinated and varnished, raw materials are not readily identifiable, but are
dominated by hornfels with quartzite, sandstone, and mud rock present in notably lower
numbers. No ESA pieces retain sharp edges and in many cases flake scars are barely
recognizable and therefore, the identification of artefacts required careful inspection. ESA
materials are less common than those of Middle Stone Age (MSA) age, but occur more
frequently and widespread than Later Stone Age (LSA) specimens.
The MSA is represented by blade, irregular and multi-platform cores, flakes, chunks,
convergent flakes, bifacial points, blades, retouched pieces, hammer stones as well as
modified and re-utilized ESA pieces. Most artefacts are in hornfels with very few pieces in
quartzite. MSA artefacts are variably weathered, which indicates length of exposure in
addition to antiquity of flaking activities. Some specimens are rounded and smooth while
others retain relatively crisp and sharp edges.
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Overall, LSA materials are notably fewer than those of ESA and MSA origin. The
exception to this is their appearance in type 4 occurrences that are described in more detail
below. Isolated LSA specimens include flakes, blades, bladelets, chunks and cores
(including bladelet cores), and no retouched pieces or formal tools were identified in this type
of occurrence.
Significance and Recommendation:
Due to the lack of context and the mixed nature of these occurrences, they are
considered to be of low significance and retain little scientific value. Nevertheless, their
presence in and on the landscape is indicative of human and proto-human occupation of the
site for about the last 2 million years or more. The artefacts are also a record of the type and
variety of stone tool technologies used in this area and during the different Stone Age
periods. It is considered that a representative sample of these occurrences was recorded
during the study reported here, and that no further mitigation of these materials is necessary.
4.2. Low to Medium Density Stone Artefact Scatters of Mixed ESA, MSA and
LSA Materials
These are type 3 occurrences as listed above and are characterized by frequencies
of one or more stone artefacts per square meter. Seven such scatters containing a mixed
assemblage of artefacts representing the entire Stone Age spectrum were identified and
recorded including waypoints 2, 3, 9, 74, 109, 110a and 132a to 158a (large red dots in
Figure 4, Plates 2, 3 and 6 and Table 2). The largest of these scatters is at least 2000m2 in
extent while smaller ones have a radius of no less than 20m. Waypoints are roughly at the
centre of these occurrences, but waypoints 132a to 158a represent the extents of a very
large, longitudinal scatter of mixed artefacts where densities rise and fall from one end of the
scatter to the other (Figure 5, Plate 6 and Table 2.
MSA implements are most common and include cores, hammer stones, flakes,
chunks, blades, convergent flakes, unifacial and bifacial points (on convergent flakes), adzes
and several retouched pieces were seen; ESA pieces are notably fewer and cores, flakes
and bifacial hand axes were recorded; and LSA specimens occur in relatively low numbers
and are represented by various core types including bladelet cores, hammer stones, flakes,
chips, chunks, blades, bladelets, adzes and retouched pieces. Stone artefacts are
overwhelmingly in hornfels though specimens in quartzite, sandstone and mud rock were
seen.
The following occurrences vary from the above-described pattern;
Waypoint 74 consists of mostly ESA implements that are well weathered and
varnished.
Waypoint 109 is dominated by LSA pieces with the MSA represented by notably
fewer stone tools.
Significance and Recommendation:
Even though these occurrences lack context and are chronologically mixed, the
frequencies and varieties of stone artefacts are considered to be a representative record of
Stone Age technology in the local area and in an open context. As such, the sites are of
some scientific value and are considered to be of medium significance. It is recommended
that the extents of these scatters should be mapped and demarcated (fenced with
appropriate materials), and that they should be protected, conserved and managed in
perpetuity. Plans for the latter should be laid out in an Archaeological Conservation
Management Plan (ACMP). It is also suggested that one or both of these occurrences –
preferably waypoint 74 - should be used for education and tourism purposes so as to add

00552

10

Beaufort West Photovoltaic
Beaufort West Photovoltaic (Pty) Ltd
RE_PV_0034_003
75 MW AC
Expedited Bid Submission Phase: 01 October 2015

value and provide further attraction to the proposed activity.
endeavour should also be included in an ACMP.

The specifics of such an

4.3. Low to Medium Density Stone Artefact Scatters of Later Stone Age Origin
The fourth occurrence type is markedly different from those described above. The
majority of these lie atop - and are potentially bedded in - fine alluvial sediments. This
context contrasts sharply with the alluvial gravels associated with most other archaeological
occurrences identified in the study. In places the sites are clustered and were only observed
in the eastern portion of the study area - with the exception of waypoint 110a - and include
waypoints 110a, 243, 249, 250, 251, 313 and 215b (see large red dots in Figure 5, Plates 4,
5, 7 & 8 and Table 2).
With few exceptions, these artefact scatters consist exclusively of LSA implements
and flaking debris that - on average - cover areas of some 100m2 in extent. Some scatters
are more dispersed while others are tight clusters with artefact densities of up to 20 or more
pieces per square meter. Except for one milky quartz core, all identified artefacts are in grey
to black hornfels, and on cursory inspection it appears that the entire core reduction
sequence is represented. If artefacts – formal tools – were finished here, then they were
carried from these sites as none were identified in any of the scatters. Closer search for
formal tools and inspection of ground surfaces for micro debitage is needed to test this idea.
Identified pieces include hammer stones, at least two anvils, various core types (including
bladelet cores), flakes, blades, bladelets, chips and chunks (Plates 7 & 8[243]). Based on
raw material, cortex, dimensions of cores, flakes and blades as well as the close proximity of
cores and flaking debris, it is likely that some pieces will refit.
Significance and Recommendation:
Of all identified archaeological materials, these sites appear to have the best
contextual integrity and represent only the LSA stage of the Stone Age period. Furthermore,
the sites seem to represent relatively brief events suggestive of the core reduction phase of
stone tool manufacture. Some scatters are dispersed and include the rare MSA specimen,
suggesting that they have been affected by sheet wash and/or other erosion events. Other
scatters, however, appear in tact and have not undergone much disturbance and do not
include any ESA or MSA implements. As such, a few of these sites are considered to be of
high significance and are of scientific value.
As recommended in 2.2 above, it is recommended that the extents of these scatters
should be mapped and demarcated (fenced with appropriate materials), and that they should
be protected, conserved and managed in perpetuity. To contribute to the value and
attraction of the proposed development, one or two of these occurrences can be used for
education and tourism purposes. Plans for this and conservation should be developed in an
ACMP for the affected properties.
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Table 2. Coordinate and descriptive data for archaeological occurrences considered
to be of medium to high significance (see Figure 3 and Plates 3 through 7).
Description
Datum: WGS 84 Lat/Lon Datum: WGS 84
Grid:
Name img = image snd=sound
dec.degrees
SA National
2
ESA-MSA-ESA img7297-300 snd7300
S32.30492 E22.63969
23 Y0033934 X3575722
3
ESA-MSA-LSA
S32.30552 E22.63997
23 Y0033907 X3575788
9
ESA-MSA img7310-4 snd7314
S32.30894 E22.63409
23 Y0034460 X3576170
74
ESA ?MSA img7369-73 snd7373
S32.30047 E22.64524
23 Y0033413 X3575226
img3871-83 snd3883 MSA&ESA low-med
095b density stone artefact scatter
S32.29728 E22.64747
23 Y0033204 X3574872
109
LSA one MSA img7387-96 snd7396
S32.29356 E22.64487
23 Y0033450 X3574460
img2731-53 snd2753 low - med stone scatter
110a of MSA & LSA material
S32.29101 E22.64780
23 Y0033175 X3574176
132a large stone scatter of MSA & LSA materials
S32.28440 E22.66209
23 Y0031831 X3573439
133a large stone scatter of MSA & LSA materials
S32.28438 E22.66215
23 Y0031826 X3573438
134a large stone scatter of MSA & LSA materials
S32.28437 E22.66222
23 Y0031819 X3573436
135a large stone scatter of MSA & LSA materials
S32.28429 E22.66240
23 Y0031802 X3573427
136a large stone scatter of MSA & LSA materials
S32.28424 E22.66249
23 Y0031794 X3573422
137a large stone scatter of MSA & LSA materials
S32.28425 E22.66254
23 Y0031789 X3573423
138a large stone scatter of MSA & LSA materials
S32.28412 E22.66283
23 Y0031761 X3573408
139a large stone scatter of MSA & LSA materials
S32.28409 E22.66301
23 Y0031745 X3573405
140a large stone scatter of MSA & LSA materials
S32.28385 E22.66329
23 Y0031718 X3573378
141a large stone scatter of MSA & LSA materials
S32.28373 E22.66335
23 Y0031713 X3573365
img2764-74 snd2773-2774 large stone scatter
142a of MSA & LSA materials
S32.28372 E22.66340
23 Y0031708 X3573364
143a large stone scatter of MSA & LSA materials
S32.28363 E22.66355
23 Y0031694 X3573354
144a large stone scatter of MSA & LSA materials
S32.28363 E22.66361
23 Y0031689 X3573354
145a large stone scatter of MSA & LSA materials
S32.28360 E22.66369
23 Y0031681 X3573350
154a large stone scatter of MSA & LSA materials
S32.28388 E22.66353
23 Y0031696 X3573381
155a large stone scatter of MSA & LSA materials
S32.28394 E22.66344
23 Y0031704 X3573388
156a large stone scatter of MSA & LSA materials
S32.28421 E22.66286
23 Y0031759 X3573418
157a large stone scatter of MSA & LSA materials
S32.28436 E22.66263
23 Y0031780 X3573435
158a large stone scatter of MSA & LSA materials
S32.28454 E22.66235
23 Y0031807 X3573455
215b LSA img3944-55 snd3955
S32.28357 E22.65960
23 Y0032066 X3573348
243
LSA img7444-54 snd7454
S32.28988 E22.67518
23 Y0030596 X3574043
249
LSA - like 243&250-1
S32.28991 E22.66876
23 Y0031201 X3574048
250
LSA img7458-9 snd7459
S32.29014 E22.66833
23 Y0031241 X3574074
251
LSA img7458-9 snd7459
S32.28995 E22.66822
23 Y0031252 X3574053
313
LSA - like 243 etc
S32.29037 E22.66198
23 Y0031840 X3574102

elevation
above sea
level
884 m
887 m
884 m
891 m
895 m
893 m
900 m
907 m
908 m
908 m
908 m
908 m
908 m
909 m
907 m
908 m
909 m
909 m
906 m
906 m
906 m
907 m
907 m
908 m
908 m
908 m
905 m
909 m
905 m
906 m
906 m
901 m

5. Sources of Risk, Impact Identification and Assessment
The assessment and recommendations made here are applicable to all three
alternatives that are being considered for the proposed activity. As such, there is no
preferred alternative regarding the archaeological component of the EIA.
The proposed positions of the sites for the Photovoltaic Park lie directly or partially
over some significant archaeological occurrences (Figure 5). However, the developers have
modified the sites to avoid archaeological occurrences and for some, they have allowed for a
25m buffer zone around archaeological sites, but these are determined from the centre
points of archaeological sites. As mentioned earlier, the buffer zones should be determined
after the extents of affected archaeological sites have been mapped and demarcated.
Further recommendations in this regard are given below.
A positive impact of the development concerns the potential for education and
tourism. Archaeological resources can be incorporated into the project for education and
tourism purposes since this will add value and provide further attraction to the proposed
activity.
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The proposed development will involve earthmoving activities and alteration of the
landscape. Construction and installation activities will have a permanent negative impact on
archaeological resources in the study area. To minimize and/or avoid negative impacts,
recommendations for mitigation are given below. Table 3 summarizes the potential impact of
the proposed development on archaeological resources with and without mitigation.
Table 3. Potential impact on and loss of archaeological resources.
With Mitigation
Without Mitigation
Extent
Duration
Intensity
Probability
Significance
Status
Confidence

Local
Permanent
Unknown
Medium
Medium to High
Unknown
Medium

Local
Permanent
High
High
Medium to High
Medium to High
High

6. Recommended and Required Mitigation Measures
•
•
•

•

•

•

Recommended mitigation measures:
Two additional, significant archaeological occurrences lie within the boundary of the
proposed sites for the solar panels. All significant archaeological occurrences, as
indicated in Figure 5, should be avoided in the final layout for the proposed activity.
Surveyed areas (walk tracks) – with the exception of the 14 significant Stone Age
occurrences – are suitable for the proposed activities provided that archaeological
monitoring is implemented.
The boundaries of 14 archaeological occurrences should be mapped and these sites
should be protected, conserved and managed in perpetuity as prescribed in an
Archaeological Conservation Management Plan (ACMP) to be drawn up for the
proposed project.
The proposed buffer area of 25 meters from archaeological sites must be determined
after the boundaries of the 14 sites have been mapped and demarcated. In order to
protect these sites, they should be enclosed with suitable materials such as a wooden
palisade fence. This should form part of the “micro-siting” to be implemented after
environmental authorisation and should be included In the Environmental
Management Plan.
Some archaeological sites and a collection of artefacts in secondary context could be
incorporated into the project for education and tourism purposes since this will add
value and provide further attraction to the proposed activity. The specifics of this
should be developed in an ACMP for the affected properties.
Archaeological monitoring should be conducted by a professional archaeologist
during earthmoving activities so as to avoid or minimize negative impact on potential
subsurface archaeological resources.

Required Mitigation Measures:
• In the event that vegetation clearing and earthmoving activities expose archaeological
materials, such activities must stop and Heritage Western Cape must be notified
immediately.
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•
•

If archaeological materials are exposed during vegetation clearing and/or earth
moving activities, then they must be dealt with in accordance with the National
Heritage Resources Act (No. 25 of 1999) and at the expense of the developer.
In the event of exposing human remains during construction, the matter will fall into
the domain of Heritage Western Cape (Ms. Jenna Lavin) or the South African
Heritage Resources Agency (Mrs Collette Scheermeyer) and will require a
professional archaeologist to undertake mitigation if needed.
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Figure 1. Location of larger study area relative to Beaufort West, Western Cape. (Map - The Chief Directorate, Surveys & Mapping, Mowbray).
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Figure 2. Layout plan for Photovoltaic Park, Beaufort West. (Figure provided by Cape Environmental Assessment Practitioners (Pty) Ltd).
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Figure 3. Alternative layout plan for Photovoltaic Park, Beaufort West. (Figure provided by Cape Environmental Assessment Practitioners (Pty) Ltd).
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Figure 4. Location and layout plan for Photovoltaic Park, Beaufort West. (Figure provided by Cape Environmental Assessment Practitioners (Pty) Ltd).
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Figure 5. Enlarged area with walk tracks (white), photo localities (camera icons) and significant archaeological occurrences (large red dots).
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Plate 1. Examples of the surrounding environment, exposures, topography and vegetation cover (see Figure 5 and Appendix A).
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Plate 2. Examples of exposed surfaces and significant archaeological occurrences (see Figure 5 and Table 2).
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Plate 3. Examples of exposed surfaces and significant archaeological occurrences (see Figure 5 and Table 2).
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Plate 4 Examples of exposed surface and significant archaeological occurrence (see Figure 5 and Table 2).
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Plate 5 Examples of exposed surface and significant archaeological occurrence (see Figure 5 and Table 2).
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Plate 6 Examples of exposed surface and significant archaeological occurrence (see Figure 5 and Table 2).

00568

26

Beaufort West Photovoltaic
Beaufort West Photovoltaic (Pty) Ltd
RE_PV_0034_003
75 MW AC
Expedited Bid Submission Phase: 01 October 2015

Plate 7 Example of exposed surface and significant archaeological occurrence (see Figure 5 and Table 2).
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Plate 8 Example of exposed surface and significant archaeological occurrence (see Figure 5 and Table 2).
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Plate 9 Examples of isolated and very low density stone artefact scatters with blades, cores, convergent flakes and flakes.
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Plate 10 Examples of isolated and very low density stone artefact scatters with blades, cores, convergent flakes and flakes and “hand axe”.
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Plate 11 Examples of isolated and very low density stone artefact scatters with flakes, flaked stone, notched piece (adze) and bifacial hand axes.
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Plate 12 Examples of isolated stone artefacts including hand axe, cores, broken blade scatters and large flake.
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Plate 13 Examples of isolated stone artefacts including end-side scraper, retouched piece, large flake and delicately retouched trapezoid with one
adze-like edge.
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Appendix A

Coordinate and descriptive data for boundary points, photo localities and archaeological
occurrences
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Description
Name
1
2
3
4
5
6
7
9
10
11
12
43
46
47
48
49
50
54
67
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
085a
86
086a
87
087a
88
088a
89
089a
90
090a
91
091a
92
092a
93
093a
94
094a
95
095a
96
096a
97
097a
98
098a
99
099a
100
100a
101
101a
102
102a

img=image

snd=sound
img7291-6 snd7296
ESA-MSA-ESA img7297-300 snd7300
ESA-MSA-LSA
stone artefact
stone artefact
stone artefact
img7301-5 snd7305
ESA-MSA img7310-4 snd7314
stone artefact
LSA img7315-8 snd7318
stone artefact
img7335-8 snd7338
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
img7349-52 snd7352
img7362-4 snd7634
stone artefact
MSA blade img7365-8 snd7368
stone artefact
stone artefact
ESA ?MSA img7369-73 snd7373
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
img7374 snd7374
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
img2713-2717 snd2717 panorama
stone artefact
img2718-23 snd2723 panorama
stone artefact
stone artefact
stone artefact
stone artefact
MSA img7375-80 snd7380
img2724-6 snd2726 isolated ESA or MSA flake
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
MSA img7381-6 snd7386
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact

00577

Datum: WGS 84 Lat/Lon Datum: WGS 84
Grid:
dec.degrees
SA National
S32.30395 E22.63933
23 Y0033968 X3575614
S32.30492 E22.63969
23 Y0033934 X3575722
S32.30552 E22.63997
23 Y0033907 X3575788
S32.30613 E22.64029
23 Y0033877 X3575856
S32.30868 E22.63838
23 Y0034056 X3576140
S32.30752 E22.63777
23 Y0034113 X3576010
S32.30343 E22.63536
23 Y0034342 X3575558
S32.30894 E22.63409
23 Y0034460 X3576170
S32.30996 E22.63552
23 Y0034325 X3576282
S32.31043 E22.63613
23 Y0034267 X3576334
S32.31266 E22.63180
23 Y0034674 X3576582
S32.30901 E22.62967
23 Y0034876 X3576178
S32.30616 E22.63398
23 Y0034471 X3575862
S32.30460 E22.63686
23 Y0034200 X3575687
S32.30390 E22.63884
23 Y0034014 X3575609
S32.30407 E22.63932
23 Y0033969 X3575627
S32.30294 E22.63808
23 Y0034087 X3575503
S32.28985 E22.62599
23 Y0035230 X3574056
S32.28823 E22.63070
23 Y0034786 X3573873
S32.29901 E22.64342
23 Y0033585 X3575065
S32.29947 E22.64394
23 Y0033536 X3575116
S32.29988 E22.64457
23 Y0033476 X3575162
S32.29999 E22.64472
23 Y0033462 X3575174
S32.30047 E22.64524
23 Y0033413 X3575226
S32.30082 E22.64569
23 Y0033370 X3575265
S32.30097 E22.64590
23 Y0033350 X3575282
S32.30110 E22.64606
23 Y0033335 X3575296
S32.30267 E22.64778
23 Y0033173 X3575470
S32.30309 E22.64824
23 Y0033129 X3575517
S32.30311 E22.64828
23 Y0033126 X3575519
S32.30338 E22.64863
23 Y0033093 X3575548
S32.30344 E22.64871
23 Y0033085 X3575554
S32.30370 E22.64894
23 Y0033063 X3575584
S32.30389 E22.64912
23 Y0033046 X3575604
S32.30372 E22.64992
23 Y0032971 X3575586
S32.29920 E22.63894
23 Y0034006 X3575088
S32.30353 E22.65023
23 Y0032942 X3575565
S32.29943 E22.63902
23 Y0033999 X3575113
S32.30314 E22.65083
23 Y0032885 X3575521
S32.30218 E22.64057
23 Y0033852 X3575418
S32.30252 E22.65105
23 Y0032865 X3575452
S32.30243 E22.64076
23 Y0033834 X3575445
S32.30235 E22.65262
23 Y0032717 X3575433
S32.30398 E22.64166
23 Y0033749 X3575617
S32.30155 E22.65416
23 Y0032573 X3575344
S32.30563 E22.64266
23 Y0033654 X3575800
S32.30083 E22.65323
23 Y0032660 X3575264
S32.30651 E22.64320
23 Y0033603 X3575897
S32.29982 E22.65204
23 Y0032773 X3575153
S32.30373 E22.64473
23 Y0033460 X3575588
S32.29936 E22.65163
23 Y0032812 X3575101
S32.30276 E22.64404
23 Y0033525 X3575481
S32.29896 E22.65098
23 Y0032872 X3575058
S32.30237 E22.64367
23 Y0033560 X3575438
S32.29808 E22.65000
23 Y0032965 X3574961
S32.30150 E22.64289
23 Y0033633 X3575342
S32.29769 E22.64958
23 Y0033005 X3574917
S32.30131 E22.64270
23 Y0033652 X3575321
S32.29736 E22.64925
23 Y0033036 X3574880
S32.30124 E22.64268
23 Y0033653 X3575313
S32.29726 E22.64917
23 Y0033044 X3574870
S32.30192 E22.65044
23 Y0032923 X3575386
S32.29707 E22.64890
23 Y0033069 X3574849
S32.30252 E22.65124
23 Y0032847 X3575452
S32.29660 E22.64831
23 Y0033125 X3574797
S32.30176 E22.65383
23 Y0032603 X3575368
S32.29596 E22.64758
23 Y0033194 X3574726
S32.29968 E22.65538
23 Y0032458 X3575135
S32.29584 E22.64748
23 Y0033203 X3574713
S32.29916 E22.65485
23 Y0032508 X3575078

elevation
above sea
level
883 m
884 m
887 m
887 m
886 m
887 m
885 m
884 m
879 m
879 m
882 m
880 m
882 m
885 m
883 m
889 m
880 m
892 m
898 m
890 m
891 m
894 m
893 m
891 m
890 m
891 m
891 m
891 m
890 m
890 m
891 m
892 m
891 m
890 m
888 m
888 m
889 m
886 m
890 m
886 m
890 m
887 m
892 m
885 m
892 m
883 m
894 m
884 m
894 m
885 m
893 m
885 m
895 m
887 m
894 m
889 m
895 m
885 m
894 m
883 m
895 m
889 m
895 m
892 m
894 m
893 m
894 m
898 m
896 m
898 m

35

103
103a
104
104a
105
105a
106
106a
107
107a
108
108a
109
109a
110

142a
143
143a
144
144a
145

stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
LSA one MSA img7387-96 snd7396
stone artefact
stone artefact
img2731-53 snd2753 low - med stone scatter of
MSA & LSA material
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
img2754-8 snd2758 isolated blade
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
img2759-62 snd2762 stone - shale - pile
stone artefact
img2763 snd2763 stone - shale - pile
stone artefact
stone artefact
stone artefact
stone artefact
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
stone artefact
large stone scatter of MSA & LSA materials
stone artefact
img2764-74 snd2773-2774 large stone scatter of
MSA & LSA materials
stone artefact
large stone scatter of MSA & LSA materials
stone artefact
large stone scatter of MSA & LSA materials
stone artefact

145a
146
146a
147
147a
148
148a
149
149a
150
150a
151
151a
152
152a

large stone scatter of MSA & LSA materials
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
ESA-MSA-LSA img7401-5 snd7405
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact

110a
111
111a
112a
113a
114a
115a
116a
117a
118a
119a
120a
121a
122a
123a
124a
125a
126a
127a
128a
129a
130a
131a
132a
133a
134a
135a
136a
137a
138a
139a
140a
141
141a
142
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S32.29576
E22.64743Bid 23
Y0033209 X3574704
m
S32.29614 E22.65148
S32.29560 E22.64725
S32.29614 E22.65133
S32.29535 E22.64697
S32.29475 E22.65013
S32.29422 E22.64554
S32.29456 E22.64983
S32.29364 E22.64498
S32.29224 E22.64717
S32.29354 E22.64489
S32.29126 E22.64721
S32.29356 E22.64487
S32.29356 E22.64487
S32.29272 E22.64398

23 Y0032826 X3574745
23 Y0033225 X3574686
23 Y0032840 X3574744
23 Y0033251 X3574658
23 Y0032954 X3574591
23 Y0033387 X3574533
23 Y0032982 X3574570
23 Y0033439 X3574470
23 Y0033233 X3574314
23 Y0033448 X3574458
23 Y0033230 X3574205
23 Y0033450 X3574460
23 Y0033450 X3574460
23 Y0033534 X3574368

898 m
895 m
898 m
895 m
897 m
894 m
897 m
893 m
899 m
894 m
899 m
893 m
893 m
896 m

S32.29101 E22.64780
S32.29248 E22.64377
S32.29072 E22.64851
S32.29070 E22.64861
S32.29015 E22.65198
S32.29228 E22.65429
S32.29234 E22.65422
S32.29340 E22.65571
S32.29458 E22.65683
S32.29510 E22.65758
S32.29511 E22.65770
S32.29510 E22.65771
S32.29682 E22.65994
S32.29726 E22.66045
S32.29717 E22.66152
S32.29694 E22.66145
S32.29600 E22.66131
S32.29532 E22.66108
S32.29513 E22.66093
S32.28794 E22.66034
S32.28766 E22.66027
S32.28757 E22.66026
S32.28445 E22.66205
S32.28440 E22.66209
S32.28438 E22.66215
S32.28437 E22.66222
S32.28429 E22.66240
S32.28424 E22.66249
S32.28425 E22.66254
S32.28412 E22.66283
S32.28409 E22.66301
S32.28385 E22.66329
S32.29019 E22.64791
S32.28373 E22.66335
S32.29354 E22.65191

23 Y0033175 X3574176
23 Y0033554 X3574341
23 Y0033108 X3574144
23 Y0033099 X3574142
23 Y0032782 X3574080
23 Y0032563 X3574316
23 Y0032570 X3574322
23 Y0032429 X3574440
23 Y0032323 X3574570
23 Y0032252 X3574628
23 Y0032241 X3574628
23 Y0032240 X3574627
23 Y0032030 X3574817
23 Y0031981 X3574866
23 Y0031881 X3574856
23 Y0031888 X3574830
23 Y0031900 X3574727
23 Y0031923 X3574650
23 Y0031936 X3574630
23 Y0031995 X3573832
23 Y0032002 X3573801
23 Y0032003 X3573792
23 Y0031835 X3573445
23 Y0031831 X3573439
23 Y0031826 X3573438
23 Y0031819 X3573436
23 Y0031802 X3573427
23 Y0031794 X3573422
23 Y0031789 X3573423
23 Y0031761 X3573408
23 Y0031745 X3573405
23 Y0031718 X3573378
23 Y0033165 X3574086
23 Y0031713 X3573365
23 Y0032787 X3574456

900 m
897 m
896 m
899 m
900 m
900 m
895 m
897 m
896 m
897 m
896 m
898 m
897 m
895 m
896 m
895 m
898 m
899 m
899 m
901 m
902 m
901 m
907 m
907 m
908 m
908 m
908 m
908 m
908 m
909 m
907 m
908 m
897 m
909 m
896 m

S32.28372 E22.66340
S32.29370 E22.65211
S32.28363 E22.66355
S32.29411 E22.65277
S32.28363 E22.66361
S32.29640 E22.65524

23 Y0031708 X3573364
23 Y0032769 X3574474
23 Y0031694 X3573354
23 Y0032706 X3574519
23 Y0031689 X3573354
23 Y0032472 X3574773

909 m
895 m
906 m
893 m
906 m
895 m

S32.28360 E22.66369
S32.29714 E22.65600
S32.28343 E22.66412
S32.29720 E22.66295
S32.28335 E22.66432
S32.29679 E22.66319
S32.28330 E22.66440
S32.29651 E22.66295
S32.28324 E22.66452
S32.29190 E22.65733
S32.28306 E22.66484
S32.29135 E22.65676
S32.28293 E22.66498
S32.29102 E22.65634
S32.28292 E22.66503

23 Y0031681 X3573350
23 Y0032401 X3574854
23 Y0031640 X3573331
23 Y0031745 X3574859
23 Y0031622 X3573323
23 Y0031724 X3574813
23 Y0031614 X3573317
23 Y0031746 X3574782
23 Y0031603 X3573310
23 Y0032277 X3574272
23 Y0031573 X3573290
23 Y0032331 X3574211
23 Y0031560 X3573275
23 Y0032370 X3574175
23 Y0031555 X3573274

906 m
894 m
910 m
899 m
909 m
899 m
909 m
900 m
909 m
899 m
910 m
899 m
910 m
899 m
908 m

36

153
153a
154
154a
155a
156a
157a
158a
159a
160a
161a
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
001b
002b
003b

stone artefact
stone artefact
stone artefact
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
large stone scatter of MSA & LSA materials
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
img7439-43 snd7443
stone artefact
stone artefact
LSA img7444-54 snd7454
stone artefact
stone artefact
img7455-7 snd7457
stone artefact
stone artefact
LSA - like 243&250-1
LSA img7458-9 snd7459
LSA img7458-9 snd7459
stone artefact
LSA like but less dense - 243,249,250,251
LSA like but less dense - 243,249,250,251
LSA like but less dense - 243,249,250,251
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
LSA - like 243 etc
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
stone artefact
ESA handaxe img7460-4 snd7464
stone artefact
img7465-8 snd7468
stone artefact
stone artefact
stone artefact
stone artefact(s)
stone artefact(s)
stone artefact(s)
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S32.29063
E22.65590Bid 23
Y0032412 X3574132
m
S32.28338 E22.66422
S32.29018 E22.65530
S32.28388 E22.66353
S32.28394 E22.66344
S32.28421 E22.66286
S32.28436 E22.66263
S32.28454 E22.66235
S32.28480 E22.66178
S32.29391 E22.64751
S32.29465 E22.64516
S32.28128 E22.66634
S32.28318 E22.66863
S32.28554 E22.67086
S32.28560 E22.67090
S32.28799 E22.67336
S32.28966 E22.67507
S32.28980 E22.67519
S32.28988 E22.67518
S32.29004 E22.67535
S32.29017 E22.67562
S32.29243 E22.67296
S32.29220 E22.67135
S32.29161 E22.67079
S32.28991 E22.66876
S32.29014 E22.66833
S32.28995 E22.66822
S32.28912 E22.66751
S32.28902 E22.66737
S32.28893 E22.66739
S32.28886 E22.66725
S32.28875 E22.66694
S32.28859 E22.66680
S32.28836 E22.66651
S32.28447 E22.66251
S32.28437 E22.66235
S32.28413 E22.66200
S32.28408 E22.66193
S32.28403 E22.66184
S32.28382 E22.66151
S32.28761 E22.65957
S32.28767 E22.65965
S32.28794 E22.65991
S32.29037 E22.66198
S32.29027 E22.66220
S32.29043 E22.66267
S32.29060 E22.66292
S32.29078 E22.66307
S32.29152 E22.66365
S32.29165 E22.66384
S32.29174 E22.66398
S32.29382 E22.66672
S32.29398 E22.66689
S32.29415 E22.66703
S32.29465 E22.66557
S32.29363 E22.66405
S32.29344 E22.66379
S32.29330 E22.66363
S32.29243 E22.66200
S32.29234 E22.66192
S32.29061 E22.65971
S32.29049 E22.65958
S32.29038 E22.65949
S32.29025 E22.65938
S32.28934 E22.65836
S32.28920 E22.65812
S32.28867 E22.65735
S32.28709 E22.65554
S32.28692 E22.65532
S32.28677 E22.65507
S32.30261 E22.64012
S32.29980 E22.64129
S32.29955 E22.64222

23 Y0031631 X3573326
23 Y0032468 X3574082
23 Y0031696 X3573381
23 Y0031704 X3573388
23 Y0031759 X3573418
23 Y0031780 X3573435
23 Y0031807 X3573455
23 Y0031860 X3573484
23 Y0033201 X3574499
23 Y0033422 X3574581
23 Y0031432 X3573093
23 Y0031215 X3573302
23 Y0031004 X3573563
23 Y0031001 X3573569
23 Y0030769 X3573834
23 Y0030607 X3574019
23 Y0030596 X3574035
23 Y0030596 X3574043
23 Y0030580 X3574061
23 Y0030555 X3574076
23 Y0030804 X3574326
23 Y0030956 X3574301
23 Y0031009 X3574236
23 Y0031201 X3574048
23 Y0031241 X3574074
23 Y0031252 X3574053
23 Y0031319 X3573962
23 Y0031332 X3573951
23 Y0031331 X3573940
23 Y0031344 X3573933
23 Y0031373 X3573920
23 Y0031386 X3573902
23 Y0031414 X3573878
23 Y0031791 X3573447
23 Y0031806 X3573436
23 Y0031840 X3573410
23 Y0031847 X3573404
23 Y0031855 X3573398
23 Y0031886 X3573375
23 Y0032068 X3573796
23 Y0032060 X3573803
23 Y0032036 X3573832
23 Y0031840 X3574102
23 Y0031819 X3574091
23 Y0031775 X3574108
23 Y0031751 X3574127
23 Y0031737 X3574147
23 Y0031682 X3574228
23 Y0031664 X3574243
23 Y0031651 X3574253
23 Y0031392 X3574483
23 Y0031376 X3574500
23 Y0031362 X3574519
23 Y0031500 X3574575
23 Y0031644 X3574463
23 Y0031668 X3574442
23 Y0031683 X3574426
23 Y0031837 X3574330
23 Y0031844 X3574320
23 Y0032053 X3574129
23 Y0032066 X3574116
23 Y0032074 X3574103
23 Y0032085 X3574089
23 Y0032181 X3573988
23 Y0032203 X3573973
23 Y0032276 X3573915
23 Y0032448 X3573740
23 Y0032468 X3573722
23 Y0032492 X3573705
23 Y0033894 X3575466
23 Y0033785 X3575153
23 Y0033698 X3575125

909 m
900 m
907 m
907 m
908 m
908 m
908 m
907 m
895 m
897 m
911 m
910 m
911 m
911 m
908 m
909 m
909 m
909 m
910 m
909 m
904 m
901 m
902 m
905 m
906 m
906 m
905 m
904 m
905 m
905 m
904 m
904 m
904 m
905 m
905 m
904 m
904 m
905 m
905 m
900 m
900 m
901 m
901 m
901 m
901 m
901 m
901 m
902 m
901 m
901 m
898 m
898 m
897 m
899 m
900 m
899 m
899 m
899 m
899 m
900 m
901 m
900 m
901 m
901 m
901 m
902 m
901 m
902 m
902 m
887 m
892 m
892 m

37

004b
005b
006b
007b
008b
009b
010b
011b
012b
013b
014b
015b
016b
017b
018b
019b
020b
021b
022b
023b
024b
025b
026b
027b
028b
029b
030b
031b
032b
033b
034b
035b
036b
037b
038b
039b
040b
041b
042b
043b
044b
045b
046b
047b
048b
049b
050b
051b
052b
053b
054b

stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3828-32 snd3832 panorama S-N
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3833-7 snd3837 LSA core
stone artefact(s)
stone artefact(s)
img3838-46 snd3846 ESA hand axe
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3847-52 snd3852 panorama S-N
stone artefact(s)

055b
056b
057b
058b
059b
060b
061b
062b
063b
064b
065b
066b
067b
068b
069b
070b
071b
072b
073b
074b
075b

img3853-8 snd3858 LSA-MSA retouched prob adze
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3859-65 snd3865 MSA blade
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)

00580

Beaufort West Photovoltaic
Beaufort West Photovoltaic (Pty) Ltd
RE_PV_0034_003
75 MW AC
Expedited
Submission
Phase: 01895
October
2015
S32.29757
E22.64548Bid 23
Y0033391 X3574905
m
S32.29713 E22.64600
S32.29692 E22.64622
S32.29677 E22.64639
S32.29128 E22.65302
S32.29094 E22.65370
S32.29090 E22.65381
S32.29043 E22.65468
S32.28991 E22.65580
S32.28943 E22.66050
S32.29060 E22.65953
S32.29098 E22.65926
S32.29101 E22.65922
S32.29237 E22.66044
S32.29224 E22.66171
S32.29211 E22.66219
S32.29141 E22.66392
S32.29144 E22.66436
S32.29267 E22.66445
S32.29340 E22.66304
S32.29369 E22.66240
S32.29597 E22.65744
S32.29942 E22.64971
S32.30081 E22.64856
S32.30223 E22.64578
S32.30233 E22.64552
S32.30263 E22.64498
S32.30311 E22.64396
S32.30315 E22.64388
S32.30321 E22.64377
S32.30388 E22.64241
S32.30475 E22.64072
S32.30478 E22.64064
S32.30521 E22.63977
S32.30545 E22.63931
S32.30441 E22.63904
S32.30267 E22.64072
S32.30142 E22.64127
S32.30092 E22.64157
S32.30009 E22.64178
S32.29994 E22.64308
S32.30028 E22.64417
S32.29289 E22.65142
S32.29234 E22.65213
S32.29067 E22.65540
S32.29038 E22.65591
S32.29010 E22.65662
S32.29089 E22.65864
S32.29101 E22.65860
S32.29183 E22.65883
S32.29294 E22.66156

23 Y0033342 X3574856
23 Y0033322 X3574833
23 Y0033306 X3574816
23 Y0032684 X3574205
23 Y0032619 X3574167
23 Y0032609 X3574162
23 Y0032528 X3574110
23 Y0032422 X3574053
23 Y0031979 X3573998
23 Y0032070 X3574128
23 Y0032095 X3574170
23 Y0032099 X3574173
23 Y0031984 X3574324
23 Y0031864 X3574309
23 Y0031819 X3574294
23 Y0031656 X3574216
23 Y0031615 X3574220
23 Y0031606 X3574356
23 Y0031739 X3574437
23 Y0031798 X3574469
23 Y0032265 X3574723
23 Y0032992 X3575108
23 Y0033100 X3575263
23 Y0033362 X3575421
23 Y0033385 X3575433
23 Y0033436 X3575466
23 Y0033532 X3575520
23 Y0033540 X3575525
23 Y0033550 X3575531
23 Y0033678 X3575605
23 Y0033837 X3575703
23 Y0033844 X3575706
23 Y0033926 X3575754
23 Y0033970 X3575781
23 Y0033995 X3575666
23 Y0033838 X3575472
23 Y0033786 X3575333
23 Y0033759 X3575277
23 Y0033739 X3575186
23 Y0033616 X3575169
23 Y0033513 X3575206
23 Y0032833 X3574384
23 Y0032767 X3574323
23 Y0032459 X3574137
23 Y0032411 X3574105
23 Y0032345 X3574074
23 Y0032154 X3574161
23 Y0032157 X3574173
23 Y0032136 X3574264
23 Y0031879 X3574387

895 m
896 m
897 m
898 m
898 m
899 m
897 m
897 m
904 m
903 m
903 m
903 m
901 m
902 m
902 m
905 m
905 m
901 m
899 m
900 m
896 m
894 m
892 m
888 m
888 m
892 m
891 m
891 m
890 m
890 m
887 m
886 m
886 m
887 m
886 m
887 m
887 m
887 m
888 m
890 m
891 m
894 m
895 m
896 m
897 m
896 m
896 m
896 m
895 m
893 m

S32.29226 E22.66304
S32.29224 E22.66310
S32.29214 E22.66327
S32.29196 E22.66364
S32.29267 E22.66324
S32.29648 E22.65529
S32.29657 E22.65511
S32.29646 E22.65273
S32.29649 E22.65245
S32.29807 E22.64988
S32.29961 E22.64899
S32.30071 E22.64775
S32.30091 E22.64730
S32.30110 E22.64682
S32.30116 E22.64671
S32.30150 E22.64595
S32.30170 E22.64552
S32.30227 E22.64459
S32.30234 E22.64439
S32.30242 E22.64420
S32.30246 E22.64405

23 Y0031739 X3574311
23 Y0031733 X3574309
23 Y0031717 X3574297
23 Y0031683 X3574277
23 Y0031720 X3574356
23 Y0032467 X3574781
23 Y0032484 X3574791
23 Y0032709 X3574780
23 Y0032735 X3574783
23 Y0032977 X3574960
23 Y0033060 X3575130
23 Y0033176 X3575252
23 Y0033219 X3575275
23 Y0033264 X3575296
23 Y0033274 X3575302
23 Y0033345 X3575341
23 Y0033386 X3575362
23 Y0033474 X3575426
23 Y0033492 X3575434
23 Y0033510 X3575443
23 Y0033524 X3575448

896 m
895 m
896 m
897 m
898 m
889 m
889 m
888 m
888 m
889 m
886 m
884 m
884 m
883 m
884 m
884 m
883 m
881 m
879 m
880 m
882 m

38

076b
077b
078b
079b
080b
081b
082b
083b
084b
085b
086b
087b
088b
089b
090b
091b
092b
093b
094b
095b
096b
097b
098b
099b
100b
101b
102b
103b
104b
105b
106b
107b
108b
109b
110b
111b
112b
113b
114b
115b
116b
117b
118b
119b
120b
121b
122b
123b
124b
125b
126b
127b
128b
129b
130b
131b
132b
133b
134b
135b
136b
137b
138b
139b
140b
141b
142b
143b
144b
145b
146b

stone artefact(s)
stone artefact(s)
img3866-70 snd3870 ESA large flake
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3871-83 snd3883 MSA&ESA low-med density
stone artefact scatter
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3884-5 snd3885 one of many low shale "wall" in
crescent shape
stone artefact(s)
img3886-93 snd3893 MSA or LSA core
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3894-9 snd3899 MSA disc core
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3900-5 snd3905 ESA large flake
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)

00581

Beaufort West Photovoltaic
Beaufort West Photovoltaic (Pty) Ltd
RE_PV_0034_003
75 MW AC
Expedited
Submission
Phase: 01884
October
2015
S32.30253
E22.64396Bid 23
Y0033533 X3575456
m
S32.30320 E22.64274
S32.30368 E22.64178
S32.30381 E22.64155
S32.30408 E22.64101
S32.30437 E22.64047
S32.30446 E22.64032
S32.30455 E22.64016
S32.30462 E22.64008
S32.30504 E22.63939
S32.30512 E22.63924
S32.30511 E22.63911
S32.30416 E22.64003
S32.30515 E22.64136
S32.30472 E22.64092
S32.30246 E22.64133
S32.30140 E22.64178
S32.30072 E22.64415
S32.30063 E22.64506

23 Y0033647 X3575530
23 Y0033738 X3575584
23 Y0033759 X3575598
23 Y0033810 X3575628
23 Y0033860 X3575660
23 Y0033875 X3575671
23 Y0033890 X3575681
23 Y0033898 X3575688
23 Y0033962 X3575736
23 Y0033976 X3575744
23 Y0033989 X3575743
23 Y0033902 X3575638
23 Y0033776 X3575747
23 Y0033818 X3575700
23 Y0033780 X3575449
23 Y0033738 X3575331
23 Y0033515 X3575255
23 Y0033430 X3575244

880 m
881 m
881 m
879 m
879 m
879 m
880 m
881 m
879 m
879 m
878 m
882 m
890 m
891 m
891 m
890 m
893 m
893 m

S32.29728 E22.64747
S32.29716 E22.64770
S32.29556 E22.65030
S32.29510 E22.65084
S32.29314 E22.65198
S32.29251 E22.65279
S32.29043 E22.65680
S32.29008 E22.65771
S32.29058 E22.65831
S32.29073 E22.65821
S32.29075 E22.65820
S32.29087 E22.65812
S32.29475 E22.65678
S32.29609 E22.65310
S32.29668 E22.65089
S32.29918 E22.64857
S32.29923 E22.64854
S32.30102 E22.64596
S32.30110 E22.64581
S32.30141 E22.64517

23 Y0033204 X3574872
23 Y0033182 X3574859
23 Y0032938 X3574681
23 Y0032887 X3574630
23 Y0032780 X3574412
23 Y0032704 X3574342
23 Y0032327 X3574110
23 Y0032242 X3574071
23 Y0032185 X3574126
23 Y0032194 X3574143
23 Y0032195 X3574144
23 Y0032203 X3574158
23 Y0032328 X3574588
23 Y0032674 X3574739
23 Y0032882 X3574804
23 Y0033099 X3575083
23 Y0033102 X3575088
23 Y0033345 X3575287
23 Y0033359 X3575296
23 Y0033419 X3575331

895 m
895 m
895 m
896 m
899 m
900 m
903 m
904 m
903 m
902 m
902 m
902 m
899 m
898 m
898 m
897 m
895 m
894 m
894 m
895 m

S32.30180 E22.64449
S32.30227 E22.64350
S32.30271 E22.64273
S32.30295 E22.64225
S32.30380 E22.64104
S32.30195 E22.64206
S32.30170 E22.64216
S32.30146 E22.64228
S32.30104 E22.64248
S32.30097 E22.64251
S32.30136 E22.64285
S32.30137 E22.64284
S32.30176 E22.64259
S32.30196 E22.64248
S32.30232 E22.64228
S32.30257 E22.64206
S32.30274 E22.64199
S32.30215 E22.64288
S32.30176 E22.64312
S32.30169 E22.64315
S32.30154 E22.64323
S32.29875 E22.64670
S32.29848 E22.64695
S32.29788 E22.64746
S32.29647 E22.64926
S32.29637 E22.64940
S32.29589 E22.65065
S32.29581 E22.65073
S32.29414 E22.65206
S32.29403 E22.65210
S32.29338 E22.65246
S32.29280 E22.65326

23 Y0033483 X3575374
23 Y0033576 X3575427
23 Y0033649 X3575475
23 Y0033693 X3575502
23 Y0033807 X3575597
23 Y0033712 X3575392
23 Y0033702 X3575364
23 Y0033691 X3575337
23 Y0033673 X3575291
23 Y0033670 X3575284
23 Y0033637 X3575326
23 Y0033639 X3575327
23 Y0033662 X3575371
23 Y0033672 X3575393
23 Y0033690 X3575433
23 Y0033711 X3575461
23 Y0033718 X3575480
23 Y0033634 X3575414
23 Y0033612 X3575371
23 Y0033609 X3575363
23 Y0033601 X3575346
23 Y0033276 X3575035
23 Y0033252 X3575005
23 Y0033205 X3574939
23 Y0033035 X3574781
23 Y0033022 X3574771
23 Y0032905 X3574718
23 Y0032897 X3574708
23 Y0032773 X3574523
23 Y0032769 X3574511
23 Y0032735 X3574438
23 Y0032661 X3574373

894 m
893 m
892 m
893 m
891 m
890 m
889 m
889 m
891 m
891 m
891 m
891 m
891 m
891 m
891 m
890 m
890 m
890 m
888 m
888 m
888 m
891 m
890 m
891 m
895 m
894 m
895 m
896 m
897 m
898 m
898 m
898 m

39

147b
148b
149b
150b
151b
152b
153b
154b
155b
156b
157b
158b
159b
160b
161b
162b
163b
164b
165b
166b
167b
168b
169b
170b
171b
172b
173b
174b
175b
176b
177b
178b
179b
180b
181b
182b
183b
184b
185b
186b
187b
188b
189b
190b
191b
192b
193b
194b
195b
196b
197b
198b
199b
200b
201b
202b
203b
204b
205b
206b
207b
208b
209b
210b
211b
212b
213b
214b
215b

stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3906-16 snd3916 MSA-LSA retouched prob
large coarse scraper
stone artefact(s)
stone artefact(s)
img3917-8 snd3918 low shale wall crescent shaped
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3919-20 snd3920 exposed shale deposit
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3921-3 snd3923 exposed gravel deposit
img3924-9 snd3929 MSA blade core
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3930-1 snd3931 exposed silt-sand-clay deposit
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3932-43 snd3943 prob LSA trapezoid fine
retouch one side poss adze
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
stone artefact(s)
img3944-55 snd3953&3955 LSA quarry site some
40square meters

00582

Beaufort West Photovoltaic
Beaufort West Photovoltaic (Pty) Ltd
RE_PV_0034_003
75 MW AC
Expedited
Submission
Phase: 01898
October
2015
S32.29268
E22.65344Bid 23
Y0032643 X3574360
m
S32.29174 E22.65537
S32.29104 E22.65663
S32.29097 E22.65672
S32.29059 E22.65753
S32.29037 E22.65790
S32.29566 E22.65359
S32.29408 E22.65598
S32.29182 E22.65725
S32.29352 E22.65363
S32.29384 E22.65298
S32.29608 E22.65112
S32.29769 E22.64859
S32.29816 E22.64828
S32.29829 E22.64814
S32.29842 E22.64798
S32.29869 E22.64777
S32.29923 E22.64745
S32.30049 E22.64678

23 Y0032462 X3574255
23 Y0032344 X3574177
23 Y0032335 X3574170
23 Y0032259 X3574127
23 Y0032224 X3574102
23 Y0032628 X3574690
23 Y0032404 X3574515
23 Y0032285 X3574264
23 Y0032625 X3574454
23 Y0032686 X3574489
23 Y0032861 X3574738
23 Y0033098 X3574918
23 Y0033127 X3574970
23 Y0033141 X3574984
23 Y0033155 X3574999
23 Y0033175 X3575028
23 Y0033205 X3575089
23 Y0033267 X3575228

899 m
902 m
902 m
902 m
903 m
894 m
897 m
899 m
898 m
897 m
895 m
894 m
893 m
893 m
892 m
892 m
891 m
890 m

S32.30186 E22.64600
S32.30332 E22.64520
S32.28929 E22.65095

23 Y0033340 X3575381
23 Y0033415 X3575542
23 Y0032879 X3573985

887 m
887 m
901 m

S32.28572 E22.65433
S32.28221 E22.66096
S32.28220 E22.66111
S32.28196 E22.66299
S32.28194 E22.66317
S32.28196 E22.66513
S32.28234 E22.66487
S32.28235 E22.66487
S32.28262 E22.66449
S32.28302 E22.66396
S32.28312 E22.66379
S32.28315 E22.66377
S32.28341 E22.66310
S32.28349 E22.66271
S32.28383 E22.66194
S32.28416 E22.66150
S32.28421 E22.66139
S32.28431 E22.66123
S32.28465 E22.66071
S32.28500 E22.66015
S32.28824 E22.65474
S32.28835 E22.65464
S32.28882 E22.65386
S32.29036 E22.65140
S32.28500 E22.65584
S32.28430 E22.65668
S32.28241 E22.66185
S32.28237 E22.66421
S32.28244 E22.66410
S32.28252 E22.66395
S32.28281 E22.66347
S32.28309 E22.66287
S32.28334 E22.66202
S32.28336 E22.66194
S32.28342 E22.66176
S32.28364 E22.66141
S32.28388 E22.66112
S32.28433 E22.66046
S32.28445 E22.66027
S32.28457 E22.66010

23 Y0032561 X3573588
23 Y0031938 X3573197
23 Y0031925 X3573196
23 Y0031748 X3573169
23 Y0031731 X3573166
23 Y0031545 X3573168
23 Y0031570 X3573210
23 Y0031571 X3573211
23 Y0031606 X3573242
23 Y0031656 X3573286
23 Y0031672 X3573297
23 Y0031674 X3573300
23 Y0031737 X3573329
23 Y0031774 X3573338
23 Y0031845 X3573376
23 Y0031887 X3573413
23 Y0031897 X3573419
23 Y0031912 X3573429
23 Y0031961 X3573468
23 Y0032014 X3573506
23 Y0032523 X3573867
23 Y0032532 X3573880
23 Y0032605 X3573932
23 Y0032836 X3574104
23 Y0032420 X3573508
23 Y0032341 X3573430
23 Y0031855 X3573219
23 Y0031632 X3573214
23 Y0031642 X3573222
23 Y0031657 X3573230
23 Y0031702 X3573263
23 Y0031758 X3573294
23 Y0031838 X3573322
23 Y0031846 X3573325
23 Y0031863 X3573331
23 Y0031896 X3573356
23 Y0031923 X3573382
23 Y0031985 X3573432
23 Y0032003 X3573446
23 Y0032019 X3573459

902 m
909 m
909 m
911 m
911 m
913 m
912 m
912 m
912 m
910 m
909 m
909 m
907 m
908 m
909 m
908 m
908 m
909 m
909 m
907 m
903 m
904 m
904 m
903 m
904 m
904 m
907 m
910 m
909 m
910 m
907 m
908 m
907 m
907 m
907 m
906 m
905 m
904 m
904 m
906 m

S32.28483 E22.65974
S32.28548 E22.65884
S32.28580 E22.65822
S32.28734 E22.65396
S32.28708 E22.65421
S32.28503 E22.65668

23 Y0032053 X3573488
23 Y0032138 X3573560
23 Y0032195 X3573596
23 Y0032596 X3573768
23 Y0032573 X3573739
23 Y0032341 X3573510

905 m
904 m
902 m
901 m
901 m
902 m

S32.28357 E22.65960

23 Y0032066 X3573348
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1.

SUMMARY

EAB-Astrum Energy (Pty) Ltd is proposing to develop a 60 MW photovoltaic (PV) power
station some 3 km northeast of the town of Beaufort West in the Great Karoo, Western
Cape Province. The study area comprises flat-lying terrain at the foot of the Great
Escarpment. The bedrock here is formed by Late Permian fluvial and lacustrine sediments
of the Hoedemaker Member (Teekloof Formation, Lower Beaufort Group). This rock unit
is known for its rich fossil biota of the Tropidostoma Assemblage Zone, including a range
of therapsids (“mammal-like reptiles”), pareiasaur reptiles, large amphibians, bony fish as
well as plant remains of the Gondwanan Glossopteris Flora (e.g. fossil wood) and trace
fossils such as therapsid and invertebrate burrows. The palaeontological sensitivity of the
Beaufort Group sediments is therefore generally high. However, in the study area the
potentially fossiliferous Beaufort Group bedrocks are rarely exposed due to the thick cover
of superficial deposits - mainly residual (down-wasted) gravels and gravelly to silty
alluvium of Pleistocene to Recent age. These superficial deposits are not markedly
fossiliferous, although they may contain fossil bones and teeth of mammals and reptiles,
ostrich eggshells, and calcretized traces such as rhizoliths (root casts) and termitaria.
Since deep bedrock excavations are unlikely to be required for the proposed development
while the superficial sediments here are of low palaeontological sensitivity, it is very
unlikely that the proposed PV power station development will pose a serious risk to local
fossil heritage. Specialist palaeontological mitigation for this project is therefore not
considered necessary.
It is recommended that:






The ECO responsible for the development should be aware of the possibility of
important fossils being present or unearthed on site and should monitor all
substantial excavations into fresh (i.e. unweathered) sedimentary bedrock for fossil
remains.
In the case of any significant fossil finds (e.g. vertebrate teeth, bones, burrows,
petrified wood) during construction, these should be safeguarded - preferably in situ
- and reported by the ECO as soon as possible to the relevant heritage
management authority (Heritage Western Cape) so that any appropriate mitigation
by a palaeontological specialist can be considered and implemented, at the
developer’s expense;
These recommendations should be incorporated into the EMP for the Beaufort
West Photovoltaic Power Station project.
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2.

INTRODUCTION & BRIEF

2.1.

Project outline
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The company EAB-Astrum Energy (Pty) Ltd is proposing to develop a photovoltaic (PV)
power station some 3 km northeast of the town of Beaufort West in the Great Karoo,
Western Cape Province. The project is being developed in conjunction with Wind Farm
Beaufort West, both of which are situated adjacent to and north of the N1 trunk road on a
portion of Portion 1 of the Farm Bulskop No. 163, camp 3, the Farm Lemoenfontein South
and Portion 9 of the Farm Kuilspoort (Figs. 1 & 2).
The proposed PV power station will have a peak capacity of 60MW and will occupy a
footprint of approximately 150 ha.
The main infrastructural components of the
development are:









An array of c. 260 000 photovoltaic panels, each with a surface area of 1.68m 2;
Support structures of PV the panels;
DC to AC Inverters;
A transformer;
An overhead power line (132kV) of approximately 6km length feeding into the
Beaufort West Substation (the power line will be shared with the associated wind
farm development);
Underground cabling between the PV panels;
Internal access roads;
A workshop area for maintenance and storage.

At the end of its expected 20 year lifespan, the system will be decommissioned and its
components, where possible, will be recycled.

2.2.

Project implications for palaeontological heritage & relevant legislation

The proposed Beaufort West PV Power Station is located in an area of the western Karoo
that is underlain by potentially fossil-rich sedimentary rocks of the Karoo Supergroup that
are of Permian age and are internationally famous for their rich fossil record. The
construction phase of the development will entail excavations into the superficial sediment
cover (soils, alluvial gravels etc) and perhaps also into the underlying fossiliferous
bedrock. These notably include excavations for the PV panel support structures, buried
cables, new internal access roads, power line pylons and associated infrastructure. All
these developments may adversely affect potential fossil heritage within the study area by
destroying, disturbing or permanently sealing-in fossils that are then no longer available for
scientific research or other public good.
Once constructed, the operational and
decommissioning phases of the PV power station will not involve further adverse impacts
on palaeontological heritage, however.
The extent of the proposed development (over 5000 m 2) falls within the requirements for a
Heritage Impact Assessment (HIA) as required by Section 38 (Heritage Resources
Management) of the South African Heritage Resources Act (Act No. 25 of 1999). The
various categories of heritage resources recognised as part of the National Estate in
Section 3 of the Heritage Resources Act include, among others:
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geological sites of scientific or cultural
palaeontological sites
palaeontological objects and material, meteorites and rare geological specimens

Minimum standards for the palaeontological component of heritage impact assessment
reports are currently being developed by SAHRA. The latest version of the SAHRA
guidelines is dated May 2007.

2.3.

Approach to this palaeontological study

This report provides an assessment of the observed or inferred palaeontological heritage
within the Beaufort West study area, with recommendations for any specialist
palaeontological mitigation where this is considered necessary. The report is based on (1)
a review of the relevant scientific literature, (2) geological maps and (3) several previous
palaeontological heritage assessments in the Beaufort West study region (Almond 2006,
2010a, 2010b). These last include a combined desktop and field assessment study of the
wind farm development associated with this project (Almond 2010b) during which the
proposed PV power station development area was also assessed (See Fig. 2). Additional
field assessment of the PV power station footprint was therefore not considered to be
necessary. Please note that no assessment of the proposed off-site electrical substation at
Beaufort West was undertaken. Should the development go ahead, the substation should
be covered by a separate fossil heritage study.
In preparing a palaeontological desktop study the potentially fossiliferous rock units
(groups, formations etc) represented within the study area are determined from geological
maps. The known fossil heritage within each rock unit is inventoried from the published
scientific literature, previous palaeontological impact studies in the same region, and the
author’s field experience (Consultation with professional colleagues as well as examination
of institutional fossil collections may play a role here, or later following scoping during the
compilation of the final report). This data is then used to assess the palaeontological
sensitivity of each rock unit to development (Provisional tabulations of palaeontological
sensitivity of all formations in the Western, Eastern and Northern Cape have already been
compiled by J. Almond and colleagues; e.g. Almond & Pether 2008). The likely impact of
the proposed development on local fossil heritage is then determined on the basis of (1)
the palaeontological sensitivity of the rock units concerned and (2) the nature and scale of
the development itself, most notably the extent of fresh bedrock excavation envisaged.
When rock units of moderate to high palaeontological sensitivity are present within the
development footprint, a field scoping study by a professional palaeontologist is usually
warranted.
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Fig. 1. Extract from 1: 250 000 topographical sheet 3222 Beaufort West showing
approximate position (blue oval) of the proposed Beaufort West Photovoltaic Power
Station c. 3 km northeast of Beaufort West, between the N1 freeway and the
Kuilspoortspruit drainage system (Map courtesy of The Chief Directorate, Surveys &
Mapping, Mowbray).
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Beaufort West PV
Power Station

Fig. 2. Satellite image of study area to the north east of Beaufort West and on the north side of the N1 showing its situation on
the gently sloping vlaktes at the base of the Great Escarpment. The approximate location of the proposed Beaufort West
Photovoltaic Power Station development is shown by the blue oval. Land parcels involved with this and the associated Wind
Farm Beaufort West development are outlined in red. The network of shallow, vegetated channels (dark) and alluvial sediments
(pale grey) associated with the Kuilspoortspruit drainage system are clearly seen here (Modified from a figure kindly provided
by Cape Environmental Assessment Practitioners (Pty) Ltd).
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GEOLOGICAL BACKGROUND

The PV power station study area lies on the north-eastern outskirts of the town of Beaufort
West, between the N1 tar road and the main channels of the Kuilspoortspruit drainage
system (Figs. 1, 2; 1: 50 000 topographical sheet 3222 BC Beaufort West). As clearly
seen on satellite images (Fig. 2), it comprises gently-sloping to flat terrain (c. 860-910 m
amsl) along the foothills of the Great Escarpment (Fig. 5). This impressive mountainous
escarpment, referred to in this area as the Nuweveld Mountains defines the northern edge
of the Great Karoo proper. It is built of a thick stack of continental sediments assigned to
the Lower Beaufort Group (Karoo Supergroup, Adelaide Subgroup, Late Permian Period)
that are extensively intruded by thick dolerite sills of the Early Jurassic Karoo Dolerite
Suite (Jd) (Johnson & Keyser 1979). The relatively flat, low-lying vlaktes in the study area
are traversed by several, shallow, intermittently-flowing watercourses of the
Kuilspoortspruit braided drainage system that have their origins in the Great Escarpment
and drain southwestwards towards the Springfontein Dam and Gamka River in the
neighbourhood of Beaufort West.

3.1.

Lower Beaufort Group

Geological and palaeoenvironmental analyses of the Lower Beaufort Group sediments in
the Beaufort West area have been conducted by a number of workers. Key references
within an extensive scientific literature include various papers by Roger Smith (e.g. Smith
1979, 1980, 1986, 1987a, b, 1989, 1990, 1993a, 1993b) and Stear (1978, 1980). In brief,
these thick successions of clastic sediments were laid down by a series of large,
meandering rivers within a subsiding basin over a period of some ten or more million years
within the Late Permian Period (c. 265-251 Ma). Sinuous sandstone bodies of lenticular
cross-section represent ancient channel infills, while thin (<1.5m), laterally-extensive
sandstone beds are crevasse splays deposited during occasional overbank floods. The
bulk of the Beaufort sediments are greyish-green to reddish-brown or purplish mudrocks
(“mudstones” = fine-grained claystones and slightly coarser siltstones) that were deposited
over the floodplains during major floods. Thin-bedded, fine-grained playa lake deposits
also accumulated locally where water ponded-up in floodplain depressions and are
associated with distinctive fossil assemblages (e.g. fish, amphibians, coprolites or fossil
droppings, arthropod, vertebrate and other trace fossils).
Frequent development of fine-grained pedogenic (soil) limestone or calcrete as nodules
and more continuous banks indicates that semi-arid, highly seasonal climates prevailed in
the Late Permian Karoo. This is also indicated by the frequent occurrence of sand-infilled
mudcracks and silicified gypsum “desert roses” (Smith 1980, 1990, 1993a, 1993b). Highly
continental climates can be expected from the palaeogeographic setting of the Karoo
Basin at the time – embedded deep within the interior of the Supercontinent Pangaea and
in the rainshadow of the developing Gondwanide Mountain Belt. Fluctuating water tables
and redox processes in the alluvial plain soil and subsoil are indicated by interbedded
mudrock horizons of contrasting colours. Reddish-brown to purplish mudrocks probably
developed during drier, more oxidising conditions associated with lowered water tables,
while greenish-grey mudrocks reflect reducing conditions in waterlogged soils during
periods of raised water tables. However, diagenetic (post-burial) processes also greatly
influence predominant mudrock colour (Smith 1990).
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Fig. 3. Biostratigraphical map of the Beaufort Group in the Great Karoo around
Beaufort West showing the distribution of the various palaeontological Assemblage
Zones, mainly based on tetrapod fossils. The study area northeast of Beaufort West
(red ellipse) lies within the Late Permian Tropidostoma Assemblage Zone (Map from
Keyser & Smith 1977-78).
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According to
Geoscience,
Almond 2010b) the study area is almost entirely blanketed in Quaternary to Recent
alluvium that overlies Late Permian sediments of the Teekloof Formation (Pt) (Adelaide
Subgroup, Beaufort Group, Karoo Supergroup; Johnson et al., 2006). The Beaufort Group
succession exposed along the Escarpment is approximately one kilometre thick and is
more-or-less flat-lying. Low levels of burial metamorphosis and tectonic deformation
facilitate sedimentological and palaeontological analysis of key sections. Numerous
potentially fossiliferous exposures of Beaufort Group sediments are present in the steep
Great Escarpment region itself due to deep dissection by many small, episodic
watercourses combined with a semi-arid climate supporting a sparse karroid vegetation.
However, in the vlaktes at the foot of the Escarpment the Beaufort Group bedrock is
largely obscured by a thick blanket of colluvium (gravity slope deposits such as scree),
alluvium (river or stream sediments) as well as soil and, to a lesser extent, karroid grasses,
shrubs and riverine trees and shrubs (Almond 2010b).
Several subdivisions (known as members) of the Teekloof Formation crop out along the
Great Escarpment in the Beaufort West area (Fig. 4). In order of decreasing age,
corresponding to increasing elevation, these include the Poortjie, Hoedemaker, Oukloof
and Steenkampsvlakte Members. These lithostratigraphic units or sedimentary packages
differ in the relative proportion and geometry (shape) of sandstone bodies compared to the
intervening mudrocks. The Poortjie and Oukloof Members contain a high concentration of
relatively resistant sandstone bodies that weather out more prominently as ridges and cliffs
on slopes and hilltops. In contrast, the Hoedemaker and Steenkampsvlakte Members
consist mainly of more readily-weathered and easily-eroded mudrocks. They therefore
form gentler slopes and are largely obscured by colluvium (slope deposits), alluvium and
vegetation except on steep slopes and in stream valleys.
In the study region near Beaufort West the sandstone-dominated Poortjie Member forms a
prominent east-west ridge running south of the Beaufort West Dam, south of the N1
(Clearly seen on satellite image, Fig. 2). The study area itself lies within the relatively
smoothly sloping zone between this Damkop-Katjieskop ridge in the south and the thin,
closely-spaced, prominent-weathering sandstones of the Oukloof Member towards the
base of the escarpment to the north. It is inferred that the study area is underlain by the
mudrock-dominated Hoedemaker Member. The geology of the Hoedemaker Member,
which is up to 240m thick, is outlined by Smith (1980, 1993a, b) and later by Smith and
Keyser (1995) as well as Cole and Smith (2008). The Hoedemaker succession is
dominated by greenish-grey to purple-brown overbank mudrocks, with occasional singlestorey sheet sandstones. Palaeosol (ancient soil) horizons characterized by calcrete
nodules and rhizocretions (root casts) are common, as are also lacustrine (transient to
long-lived playa lake) sediments deposited in depressions on the Late Permian floodplain.
These last are associated with limestone crusts, gypsum crystals (“desert roses”) as well
as a range of fine-scale sedimentary features such as wave rippled sandstones, falling
water marks, mudcracks, and trace fossils (Stear 1978, Smith 1980, 1986, 1993a).
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Fig. 4. Chart showing the lithostratigraphic and biostratigraphic subdivisions of
the Beaufort Group with units relevant to the present study outlined in red (From
Rubidge 1995).

3.2.

Superficial sediments

A range of, mainly unconsolidated, Quaternary to Recent superficial deposits (or “drift”)
mantle the Beaufort Group outcrop along the gently sloping foothills (pediplain) of the
Great Escarpment, including the PV power station study area (Johnson & Keyser 1979,
Cole et al., 2004) (Figs. 5 & 6). Colluvial (scree) and sheet-wash deposits are found on
the steeper slopes while channel-related alluvium predominates in flatter areas away from
the Escarpment. Massive to well-bedded, silty to gravely alluvium attaining thicknesses of
several meters is seen in the banks of recently incised streams and rivers (Fig. 6). Coarser
alluvial gravels capping older pediment surfaces (some of which may even be Neogene or
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Late Tertiary in
pedocretes such
available from weathering of local dolerite intrusions. The Quaternary or younger age of
many of the alluvial deposits is confirmed by the presence within them of reworked stone
artefacts no more than 2.5 Ma (Earlier Stone Age) or 250-300 000 years old (Middle Stone
Age) (Almond 2010b). Extensive, thin (one to two clasts-thick) mantles of residual surface
gravels mainly comprise tougher-weathering lithologies such as quartzite, hornfels and
dolerite. Locally they include abundant stone artefacts of the Early to Late Stone Age.
Many of the older artefacts show extensive rounding due to transport and also to
weathering. Cole et al. (2004) argue that local slopes are too low to ascribe emplacement
of these coarser gravels to sheet wash, so an origin by down-wasting of bedrock (and of
older gravels) is preferred. A further category of Karoo drift sediments are spring and pan
deposits (cf Partridge et al., 2006).

4.

PALAEONTOLOGICAL HERITAGE

4.1.

Fossil heritage within the Lower Beaufort Group

Fossilised bones and teeth were first recorded from the Beaufort Group in the Beaufort
West area in the 1820s. These were the earliest scientific records of such ancient
vertebrate fossils from the Great Karoo (MacRae 1999). They represent the start of a
strong scientific tradition in vertebrate palaeontology in South Africa that has now persisted
for nearly two centuries and has established the Great Karoo as an area of unrivalled
importance for understanding the evolution of the oldest known complex ecosystems on
land (cf. Cluver 1978, MacRae 1999, McCarthy & Rubidge 2005).
The various formations and members of the Beaufort Group are distinguished on the basis
of both lithological features (i.e. rock type and sedimentation patterns) as well as on
palaeontological grounds (i.e. fossil content). A succession of fossil assemblage zones,
also termed biozones, has been established by palaeontologists for the Beaufort Group
succession and mapped out throughout the main Karoo Basin (Keyser & Smith 1977-78,
Rubidge, 1995, MacRae 1999, Rubidge 2005 and numerous refs. therein; Fig.5 herein).
Each assemblage zone is characterised by a number of key fossil vertebrate taxa (zone
fossils), some of which are restricted to that assemblage zone and are of special
biostratigraphic significance – i.e. they can be used to identify sedimentary successions of
closely comparable age both within and between sedimentary basins.
The relationship between the various lithostratigraphic formations and members of the
Beaufort Group within the study area on the one hand and the biostratigraphic assemblage
zones on the other is outlined in Figure 5. Four successive fossil assemblage zones of
Late Permian age are represented in the Beaufort West area: the Pristerognathus,
Tropidostoma, Cistecephalus and Dicynodon Assemblage Zones (AZ).
Comprehensive lists and illustrations of the fossil taxa within each assemblage zone are
given in the references cited above (See especially MacRae 1999 for a readable, popular
and well-illustrated account, and Rubidge 1995 for a recent authoritative but more
technical review). Accessible, more “popular” reviews of Karoo fossils directly relevant to
the Beaufort West area are given by Smith (1988, 1989) as well as in the recently
upgraded Fossil Trail and the new Interpretive Centre within the Karoo National Park
(Natura Viva cc, 2005).
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On the basis of international faunal
Cistecephalus Assemblage Zones /
assigned to the Wuchiapingian Stage of the Late Permian Period, with an approximate age
range of 260-254 Ma (Rubidge 2005 and refs. therein). Terrestrial tetrapod faunas of
comparable age are known from Russia and China in the northern, Laurasian portion of
Pangaea as well as Karoo-type basins to the north of South Africa (Zimbabwe, Zambia,
Malawi, Tanzania) and in India within the Gondwanan sector of Pangaea.

Late Permian age vertebrate fossil assemblages of the lower Beaufort Group are
dominated by a variety of small to large true reptiles and – more especially – by a wide
range of therapsids. The latter are also commonly, but misleadingly, known as “mammallike reptiles” or protomammals (e.g. Cluver 1978, MacRae 1999, Rubidge 1995). By far
the most abundant group among the Late Permian therapsids are the dicynodonts, an
extinct group of two-tusked herbivorous therapsids. Aquatic animals include large,
crocodile-like temnospondyl amphibians and various primitive bony fish
(palaeoniscoids). Note that fossil dinosaurs are not found within the Beaufort West area;
this group only evolved some thirty million years after the lower Beaufort Group sediments
were deposited.
A high proportion of the tetrapod (i.e. four-limbed, terrestrial vertebrate) fossils from the
Teekloof Formation are found within the overbank mudrocks. They are very commonly
encased within calcrete or pedogenic limestone that often obscures their anatomy and
makes such fossils difficult to recognise in the field, even for experienced palaeontologists
(Smith 1993a,b). Rarer fossil specimens preserved within the Beaufort Group sandstones
are usually disarticulated and fragmentary due to extensive, pre-burial transport.
Occasionally vertebrate fossils are found embedded within baked (thermally
metamorphosed) mudrocks or hornfels in the vicinity of dolerite intrusions. However, such
fossils are extremely difficult to prepare out in the laboratory and so are generally of limited
scientific value.
Key studies on the taphonomy (pre-burial history) of Late Permian vertebrate remains in
the Great Karoo have been carried out in the Beaufort West area and have yielded a
wealth of fascinating data on Late Permian terrestrial wildlife and palaeoenvironments (e.g.
Smith 1980, 1993a). Therapsid fossils are most abundant and best preserved (wellarticulated) within muddy and silty overbank sediments deposited on the proximal
floodplain (i.e. close to the river channel). Here they are often associated with scoured
surfaces and mature palaeosols (ancient soils), these last indicated by abundant calcrete
nodules. In the distal floodplain sediments (far from water courses), fossils are rarer and
mostly disarticulated. Channel bank sediments usually contain few fossils, mostly
disarticulated, but occasionally rich concentrations of calcrete-encrusted remains, some
well-articulated, are found. These dense bone assemblages may have accumulated in
swale fills or chute channels which served as persistent water holes after floods (Smith
1993a). Such detailed interdisciplinary field studies re-emphasise how essential it is that
fossil collecting be undertaken by experienced professionals with a good grasp of relevant
sedimentology as well as palaeontology, lest invaluable scientific data be lost in the
process.
Plant fossils in the lower Beaufort Group are poorly represented and often very
fragmentary (cf. Anderson & Anderson 1985, dealing primarily with material from the
eastern Karoo Basin, Gastaldo et al. 2005, dealing with Permo-Triassic boundary floras in
the Main Karoo Basin). They belong to the Glossopteris Flora typical of Permian
Gondwana and include reedy sphenophytes or “horsetails” (Arthrophyta, now recognised
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and may prove of biostratigraphic and palaeoecological value in future (e.g. Bamford 1999,
who records only the genus Australoxylon from Lower Beaufort beds stratigraphically
equivalent to those examined here). Elongate plant root casts or rhizoliths are frequently
found associated with calcrete nodule horizons. Transported plant debris preserved within
channel sandstones is often associated with secondary iron (“kofffieklip”) and uranium
mineralization, as seen for example within the Hoedemaker Member in the Karoo National
Park (Cole & Smith 2008 and refs. therein).
Late Permian invertebrate fossils from the western Karoo Basin comprise almost
exclusively inadequately studied, relatively featureless, thin-shelled freshwater bivalves,
while fairly low diversity insect faunas are recorded from plant-rich horizons further east.
The most prominent vertebrate trace fossils in the Lower Beaufort Group are wellpreserved tetrapod trackways attributed to various groups of reptiles and therapsids (Smith
1993b), as well as substantial, inclined to helical scratch burrows that were probably
constructed by smaller therapsids as an adaptation to the highly seasonal, and
occasionally extreme, continental climates at high palaeolatitudes of 60-70º S. (Smith
1987b). Invertebrate trace fossils from the Karoo National Park at Beaufort West include
the locally abundant scratch burrows of the ichnogenus Scoyenia that are generally
attributed to infaunal arthropods such as insects. A diverse freshwater ichnofauna (trace
fossil assemblage) from the Beaufort West townlands with trails, burrows and trackways
generated by fish, snails, arthropods, worms and other animals has been recorded by
Smith (1993b).

4.1.1. Fossil biotas of the Tropidostoma Assemblage Zone
A chronological series of mappable fossil biozones or assemblage zones (AZ), defined
mainly on their characteristic tetrapod faunas, has been established for the Main Karoo
Basin of South Africa (Rubidge 1995). Maps showing the distribution of the Beaufort
assemblage zones within the Main Karoo Basin have been provided by Kitching (1977),
Keyser and Smith (1979) and Rubidge (1995) (Fig. 3). Selected fossil tetrapod localities
from these and other sources are marked on the 1: 250 000 Beaufort West geology sheet
(e.g. fossil sites located along the base of the Great Escarpment a few kilometres north
and northwest of the PV solar power study area). These sources establish that the study
area lies within the Tropidostoma Assemblage Zone (AZ) that characterizes the
Hoedemaker Member of the Teekloof Formation (Smith & Keyser, 1995). Fossils from this
assemblage zone collected in the Karoo National Park at Beaufort West are illustrated by
Almond (2006) and displayed at the park itself (Fossil Trail and Interpretive Centre).
The following major categories of fossils might be expected within Tropidostoma AZ
sediments in the study area (Kitching 1977, Keyser & Smith 1977-78, Anderson &
Anderson 1985, Smith & Keyser 1995, MacRae 1999, Cole et al., 2004, Almond et al.
2008):


isolated petrified bones as well as rare articulated skeletons of terrestrial
vertebrates (tetrapods) such as true reptiles (notably large herbivorous
pareiasaurs) and therapsids or “mammal-like reptiles” (e.g. diverse herbivorous
dicynodonts, flesh-eating gorgonopsians, and insectivorous therocephalians)

00595
John E. Almond (2011)

12

Natura Viva cc






Beaufort West Photovoltaic
Beaufort West Photovoltaic (Pty) Ltd
RE_PV_0034_003
75 MW AC amphibians (Rhinesuchus spp.,
large temnospondyl
Expedited
Bid Submission
Phase:
01 October 2015
palaeoniscoid
bony fish
(Atherstonia,
Namaichthys,

aquatic vertebrates such as
usually disarticulated), and
often represented by scattered scales rather than intact fish)
freshwater bivalves (e.g. Palaeomutela)
trace fossils such as worm, arthropod and tetrapod burrows and trackways,
coprolites (fossil droppings), fish swimming trails
vascular plant remains including leaves, twigs, roots and petrified woods
(“Dadoxylon”) of the Glossopteris Flora (usually sparse, fragmentary), especially
glossopterid trees and arthrophytes (horsetails).

According to Smith and Keyser (1995) the tetrapod fauna of the Tropidostoma
Assemblage Zone is dominated by the small burrowing dicynodont Diictodon that
constitutes some 40% of the fossil remains recorded here. There are several genera of
toothed dicynodonts (e.g. Emydops, Pristerodon) as well as medium-sized forms like
Rachiocephalus and Endothiodon (cf Cluver & King 1983, Botha & Angielczyk 2007 for
more details about these genera). Carnivores are represented by medium-sized
gorgonopsians (e.g. Lycaenops, Gorgonops) as well as smaller, insectivorous
therocephalians such as Ictidosuchoides. Among the large (2.3-3m long), lumbering
pareiasaur reptiles the genus Pareiasaurus replaces the more primitive Bradysaurus seen
in older Beaufort Group assemblages.
As far as the biostratigraphically important tetrapod remains are concerned, the best fossil
material within the Hoedemaker Member succession is generally found within overbank
mudrocks, whereas fossils preserved within channel sandstones tend to be fragmentary
and water-worn (Rubidge 1995, Smith 1993b). Many vertebrate fossils are found in
association with ancient soils (palaeosol horizons) that can usually be recognised by
bedding-parallel concentrations of calcrete nodules. Smith and Keyser (1995) report that
in the Tropidostoma Assemblage Zone / Hoedemaker Member most tetrapod fossils
comprise isolated disarticulated skulls and post-cranial bones, although well-articulated
skeletons of the small dicynodont Diictodon are locally common, associated with burrows
(See also Smith 1993b for a benchmark study of the taphonomy of vertebrate remains in
the Hoedemaker Member).
As a consequence of their proximity to large dolerite intrusions in the Great Escarpment
zone, the Beaufort Group sediments in the study area might have been thermally
metamorphosed or “baked” (i.e. recrystallised, impregnated with secondary minerals).
Embedded fossil material of phosphatic composition, such as bones and teeth, is
frequently altered by baking – bones may become blackened, for example - and can be
very difficult to extract from the hard matrix by mechanical preparation (Smith & Keyser, p.
23 in Rubidge 1995). Thermal metamorphism by dolerite intrusions therefore tends to
reduce the palaeontological heritage potential of Beaufort Group sediments.
According to the recent palaeontological field assessment of the broader study area by
Almond (2010b) the potentially fossiliferous Beaufort Group bedrocks here are rarely
exposed due to the thick cover of superficial deposits. During the palaeontological field
survey no fossil vertebrate remains were recorded from the Beaufort Group. Low diversity
trace fossil assemblages were observed in association with rippled sandstone
palaeosurfaces (i.e. preserved ancient land surfaces or lake beds on the Permian
floodplain) to the north of the PV power station development area.
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The Quaternary to Recent superficial or “drift” deposits have been comparatively neglected
in palaeontological terms for the most part. However, they may occasionally contain
important fossil biotas, notably the bones, teeth and horn cores of mammals (e.g. Skead
1980, Klein 1984, MacRae 1999, Partridge & Scott 2000). These may include ancient
human remains of considerable palaeoanthropological significance (e.g. Grine et al.,
2007). Other late Caenozoic fossil biotas from these superficial deposits include nonmarine molluscs (bivalves, gastropods), ostrich egg shells, trace fossils (e.g. calcretised
termitaria, coprolites, rhizoliths), and plant remains such as peats or palynomorphs
(pollens) in fine-grained, organic-rich alluvial horizons. Quaternary alluvial sediments may
contain reworked Stone Age artifacts that are useful for constraining their maximum age.
Superficial sediments within the PV power station development area comprise silty, sandy
and gravelly alluvium related to the Kuilspoortspruit drainage system as well as a thin,
impersistent mantle of down-wasted surface gravels (Almond 2010b; Figs. 5 & 6). Apart
from embedded stone artifacts, no fossils were recorded within these Pleistocene to
Recent deposits. However, they might contain fossil bones and teeth of mammals and
reptiles, ostrich eggshells, and calcretized traces such as rhizoliths (root casts) and
termitaria.

Fig. 5. General view of the study region north east of Beaufort West showing the
flat, low-lying vlaktes mantled by fine alluvium and a thin veneer of residual surface
gravels. The Nuweveld Mountains in the background are built of subhorizontal
bedded sediments of the Lower Beaufort Group intruded by dolerite sills (prominent
cliffs on skyline) (Image from Almond 2010b).
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Fig. 6. Vertical profile (c. 1.5m) through crudely-bedded alluvial gravels, finergrained alluvium and soils in the banks of a tributary of the Kuilspoortspruit
drainage system. Note larger, poorly-rounded gravel clasts that have been eroded
out of the older alluvial gravels as well as fine-grained nature of the most recent
alluvium (bottom right) (Image from Almond 2010b).

6.

CONCLUSIONS & RECOMMENDATIONS

The overall palaeontological sensitivity of the Beaufort Group sedimentary bedrocks in the
Beaufort West area is high (Almond et al. 2008). These continental sediments have
yielded one of the richest fossil records of land-dwelling plants and animals of PermoTriassic age anywhere in the world. However, due to the extensive drift cover, potentially
fossiliferous Beaufort Group bedrocks are at present hardly exposed at all within the
broader study region to the north east of Beaufort West (Almond 2010b). Rare exceptions
are occasional shallow dams and borrow pits outside and to the north of the PV power
station study area where low diversity trace fossil assemblages are recorded in association
with sandstone palaeosurfaces and overbank mudrocks.
Deep bedrock excavations are unlikely to be required for wind PV panel support
structures, electricity power lines, underground cables and ancillary developments such as
access roads. Given the extensive and moderately thick cover of superficial sediments
(alluvium, surface gravels) of low palaeontological sensitivity within the study area, the
proposed alternative energy development does not pose a serious risk to local fossil
heritage. Specialist palaeontological mitigation for this project is therefore not considered
necessary.
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It is recommended that:


The ECO responsible for the development should be aware of the possibility of
important fossils being present or unearthed on site and should monitor all
substantial excavations into fresh (i.e. unweathered) sedimentary bedrock for fossil
remains.



In the case of any significant fossil finds (e.g. vertebrate teeth, bones, burrows,
petrified wood) during construction, these should be safeguarded - preferably in situ
- and reported by the ECO as soon as possible to the relevant heritage
management authority (Heritage Western Cape) so that any appropriate mitigation
by a palaeontological specialist can be considered and implemented, at the
developer’s expense;



These recommendations should be incorporated into the EMP for the Beaufort
West Photovoltaic Power Station project.

The palaeontologist concerned with mitigation work will need a valid collection permit from
Heritage Western Cape. All work would have to conform to international best practice for
palaeontological fieldwork and the study (e.g. data recording fossil collection and curation,
final report) should adhere to the minimum standards for Phase 2 palaeontological studies
currently being developed by SAHRA.
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in Palaeontology from the University of Cambridge, UK. He has been awarded postdoctoral research fellowships at Cambridge University and in Germany, and has carried
out palaeontological research in Europe, North America, the Middle East as well as North
and South Africa. For eight years he was a scientific officer (palaeontologist) for the
Geological Survey / Council for Geoscience in the RSA. His current palaeontological
research focuses on fossil record of the Precambrian - Cambrian boundary and the Cape
Supergroup of South Africa. He has recently written palaeontological reviews for several
1: 250 000 geological maps published by the Council for Geoscience and has contributed
educational material on fossils and evolution for new school textbooks in the RSA.
Since 2002 Dr Almond has also carried out palaeontological impact assessments for
developments and conservation areas in the Western, Eastern and Northern Cape under
the aegis of his Cape Town-based company Natura Viva cc. He is a long-standing
member of the Archaeology, Palaeontology and Meteorites Committee for Heritage
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issues for the Palaeontological Society of South Africa (PSSA), HWC and SAHRA. He is
currently compiling technical reports on the provincial palaeontological heritage of
Western, Northern and Eastern Cape for SAHRA and HWC. Dr Almond is an accredited
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Declaration of Independence
I, John E. Almond, declare that I am an independent consultant and have no business,
financial, personal or other interest in the proposed Beaufort West Photovoltaic Power
Station Project, application or appeal in respect of which I was appointed other than fair
remuneration for work performed in connection with the activity, application or appeal.
There are no circumstances that compromise the objectivity of my performing such work.
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Palaeontologist
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Executive Summary
An updated Palaeontological Impact Assessment was requested for the proposed Photo
Voltaic Facility just northeast of Beaufort West, adjacent to the N1 highway to Three Sisters.
The previous HIA has elapsed so the earlier PIA report by Dr John Almond (2011) is updated
herein.
To comply with regulations of the South African Heritage Resources Agency (SAHRA) in
terms of Section 38(8) of the National Heritage Resources Act, 1999 (Act No. 25 of 1999)
(NHRA), a desktop Palaeontological Impact Assessment (PIA) was completed for the
proposed development.
The proposed site lies on the Quaternary calcretes that are non-fossilferous unless there are
traps for fossils such as paleo-pans or palaeo-springs. No such feature is visible on the satellite
imagery. This conclusion contrasts with that of Almond (2011) who claimed that the site lies
on the Hoedemaker Member of the Teekloof Formation (Adelaide Subgroup, Beaufort Group,
Karoo Supergroup) that is highly fossiliferous. It is likely that the Teekloof formation underlies
the Quaternary calcretes but at an unknown depth. Nonetheless, a Fossil Chance Find
Protocol should be added to the EMPr. Based on this information it is recommended that no
palaeontological site visit is required unless fossils are found when excavations for
foundations commence.
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1. Background
The company EAB-Astrum Energy (Pty) Ltd is proposing to develop a photovoltaic (PV)
power station some 3 km northeast of the town of Beaufort West in the Great Karoo,
Western Cape Province. The project is being developed in conjunction with Wind Farm
Beaufort West, both of which are situated adjacent to and north of the N1 trunk road on a
portion of Portion 1 of the Farm Bulskop No. 163, camp 3, the Farm Lemoenfontein South
and Portion 9 of the Farm Kuilspoort (Figure 1). The proposed PV power station will have a
peak capacity of 60MW and will occupy a footprint of approximately 150 ha. The main
infrastructural components of the development are:
•
•
•
•
•
•
•
•

An array of c. 260 000 photovoltaic panels, each with a surface area of 1.68m2;
Support structures of PV the panels;
DC to AC Inverters;
A transformer;
An overhead power line (132kV) of approximately 6km length feeding into the
Beaufort West Substation (the power line will be shared with the associated wind
farm development);
Underground cabling between the PV panels;
Internal access roads;
A workshop area for maintenance and storage.

At the end of its expected 20 year lifespan, the system will be decommissioned and its
components, where possible, will be recycled.
A Palaeontological Impact Assessment was requested for the project. To comply with the
South African Heritage Resources Agency (SAHRA) in terms of Section 38(8) of the National
Heritage Resources Act, 1999 (Act No. 25 of 1999) (NHRA), a desktop Palaeontological Impact
Assessment (PIA) was completed for the proposed development and is presented herein.

Table 1: Specialist report requirements in terms of Appendix 6 of the EIA Regulations
(amended 2017)
A specialist report prepared in terms of the Environmental Impact Regulations
of 2017 must contain:

Relevant
section
in
report

ai

Details of the specialist who prepared the report

Appendix B

aii

The expertise of that person to compile a specialist report including a curriculum vitae

Appendix B

b

A declaration that the person is independent in a form as may be specified by the
competent authority

Page 1

c

An indication of the scope of, and the purpose for which, the report was prepared

Section 1

ci

An indication of the quality and age of the base data used for the specialist report:
SAHRIS palaeosensitivity map accessed – date of this report

Yes
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cii

A description of existing impacts on the site, cumulative impacts of the proposed
development and levels of acceptable change

Section 5

d

The date and season of the site investigation and the relevance of the season to the
outcome of the assessment

N/A

e

A description of the methodology adopted in preparing the report or carrying out the
specialised process

Section 2

f

The specific identified sensitivity of the site related to the activity and its associated
structures and infrastructure

Section 4

g

An identification of any areas to be avoided, including buffers

N/A

h

A map superimposing the activity including the associated structures and infrastructure
on the environmental sensitivities of the site including areas to be avoided, including
buffers;

N/A

i

A description of any assumptions made and any uncertainties or gaps in knowledge;

Section 5

j

A description of the findings and potential implications of such findings on the impact
of the proposed activity, including identified alternatives, on the environment

Section 4

Any mitigation measures for inclusion in the EMPr

Section
7,
Appendix A

Any conditions for inclusion in the environmental authorisation

N/A

Any monitoring requirements for inclusion in the EMPr or environmental authorisation

Section
7,
Appendix A

ni

A reasoned opinion as to whether the proposed activity or portions thereof should be
authorised

N/A

nii

If the opinion is that the proposed activity or portions thereof should be authorised, any
avoidance, management and mitigation measures that should be included in the EMPr,
and where applicable, the closure plan

N/A

o

A description of any consultation process that was undertaken during the course of
carrying out the study

N/A

p

A summary and copies if any comments that were received during any consultation
process

N/A

q

Any other information requested by the competent authority.

N/A

k

l
m
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Figure 1: Google Earth map of the boundary of the proposed Beaufort West Photo Voltaic
Facility, shown by the purple outline. Map supplied by ACO Associates.

Figure 2: Google Earth map showing the details of the PV facility northeast of Beaufort
West. Map supplied by ACO Associates.
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2. Methods and Terms of Reference
The Terms of Reference (ToR) for this study were to undertake a PIA and provide feasible
management measures to comply with the requirements of SAHRA.
The methods employed to address the ToR included:
1. Consultation of geological maps, literature, palaeontological databases, published and
unpublished records to determine the likelihood of fossils occurring in the affected
areas. Sources included records housed at the Evolutionary Studies Institute at the
University of the Witwatersrand and SAHRA databases;
2. Where necessary, site visits by a qualified palaeontologist to locate any fossils and
assess their importance (not applicable to this assessment);
3. Where appropriate, collection of unique or rare fossils with the necessary permits for
storage and curation at an appropriate facility (not applicable to this assessment); and
4. Determination of fossils’ representivity or scientific importance to decide if the fossils
can be destroyed or a representative sample collected (not applicable to this
assessment).

3. Geology and Palaeontology
i.

Project location and geological context

Figure 2: Geological map of the area around Beaufort West with the PV facility indicated within the
blue rectangle. Abbreviations of the rock types are explained in Table 2. Map enlarged from the
Geological Survey 1: 250 000 map 3222 Beaufort West.
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Table 2: Explanation of symbols for the geological map and approximate ages (Johnson et al., 2006;
Partridge et al., 2006; Smith et al., 2020). SG = Supergroup; Fm = Formation; Ma = million years; AZ =
vertebrate Assemblage Zone; grey shading = formations impacted by the project.
Symbol

Group/Formation

Lithology

Qc

Quaternary

Alluvium, sand, calcrete

Jd

Jurassic dykes
Teekloof Fm, Adelaide
Subgroup, Beaufort
Group, Karoo SG

Dolerite dykes, intrusive

Pt

Tropidostoma AZ

Pristerognathus AZ

Mudstones, sandstone,
thin cherty beds
2020: Endothiodon AZ,
tropidostoma-Gorganops
SZ
2020: within the
Tapinocephalus and
Endothiodon AZs

Approximate Age
Neogene, ca 2.5 Ma to
present
Jurassic, approx. 180 Ma
Late Permian, Early Beaufort

2020: ca 259-256 Ma

2020: ca 260–259 Ma

The site is in the southwestern part of the Main Karoo Basin, west of the line of latitude
24°E that is important for the stratigraphy of the Karoo Basin (Rubidge (Ed)., 1995). These
old rocks are unconformably overlain by Quaternary sands and alluvium (Figure 3).
The Main Karoo Basin covers a large proportion of South Africa and represents some 120
million years of deposition. At the base is the Carboniferous-Permian Dwyka Group, then
the Permian aged Ecca Group, Permian-Triassic Beaufort Group, the Triassic-Jurassic
Stormberg Group, all capped by the Drakensberg basalts.
There are six formations in the Beaufort Group but their distribution is not the same
throughout the basin. West of the 24°E line of latitude the rocks have been divided in the
basal Abrahamskraal Formation, the upper Teekloof Formation and no younger rocks. Four
members are noted in the Teekloof Formation, namely the Poortjie Member, Hoedemaker
Member, Oukloof Member and the upper Steenkampsvlakte Member. East of the 24°E line
of latitude there are three formations: the basal Koonap Formation, Middleton Formation
and the Balfour Formation. Five members are noted in the Balfour Formation, from the base
upwards: Oudeberg Member, Daggaboersnek Member, Barberskrans Member, Elandsberg
Member and Palingkloof Member. In the Free State and KwaZulu Natal upper Beaufort only
one formation is usually recognised, the Normandien Formation (previously known as the
Estcourt Formation; Anderson and Anderson, 1985). Four members are recognised in the
Normandien Formation: the Frankfort Member, Rooinekke Member, Schoondraai Member
and Harrismith Member.
The site is on the Quaternary sands, alluvium and calcrete, and most likely is underlain by
the Teekloof Formation mudstones and sandstones. The depth of the overlying sands,
however, is unknown.
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ii.

Palaeontological context

The palaeontological sensitivity of the area under consideration is presented in Figure 4. The
site for development is in the Quaternary sands, alluvium and calcrete (blue on the SAHRIS
map). The Teekloof Formation is indicated as red (very highly sensitive). It is not known where
the Members of this formation are located as the boundaries on the geological map are
incomplete. The vertebrate biozones or Assemblage Zones (AZ) include the Endothiodon,
Cistecephalus and lower Daptocephalus AZs (Table 3). Fossil vertebrates occurring in these
zones are listed in Appendix A. Trace fossils of footprints, invertebrate trackways or burrows,
vertebrate burrows or root traces (rhizoliths) occur on flat exposures of the Teekloof
Formation (Smith, 1993b and illustrations therein).
Other potential fossils are trace fossils in the underlying Teekloof Formation. Records of fossil
plants have not been published but Almond (2011) mentions plants of the Glossopteris flora
from nearby strata.

Figure 4: SAHRIS palaeosensitivity map for the site for the proposed Beaufort West PV
Facility shown within the yellow rectangle. Background colours indicate the following
degrees of sensitivity: red = very highly sensitive; orange/yellow = high; green = moderate;
blue = low; grey = insignificant/zero.
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Table 3: Updated Karoo Vertebrate Biozonation (Smith et al., 2020; Tab. 1). The Teekloof
Formation is highlighted in the red rectangle.

Quaternary calcretes and sands may preserve fragments of transported bone, wood,
rhizoliths and invertebrate shells but these would be out of context and very small. Only under
special conditions such as palaeo-pans and palaeo-springs would younger and more complete
fossils be likely to form. These would include Quaternary aged plants, wood, mammals,
rodents and invertebrates (Partridge et al., 2006; Goudie and Wells, 1995).

4. Impact assessment
An assessment of the potential impacts to possible palaeontological resources considers the
criteria encapsulated in Table 4:
TABLE 4A: CRITERIA FOR ASSESSING IMPACTS
PART A: DEFINITION AND CRITERIA

Criteria for ranking of
the SEVERITY/NATURE
of environmental
impacts

H

Substantial deterioration (death, illness or injury). Recommended level will
often be violated. Vigorous community action.

M

Moderate/ measurable deterioration (discomfort). Recommended level will
occasionally be violated. Widespread complaints.

L

Minor deterioration (nuisance or minor deterioration). Change not
measurable/ will remain in the current range. Recommended level will never
be violated. Sporadic complaints.
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L+

Minor improvement. Change not measurable/ will remain in the current
range. Recommended level will never be violated. Sporadic complaints.

M+

Moderate improvement. Will be within or better than the recommended
level. No observed reaction.

H+

Substantial improvement. Will be within or better than the recommended
level. Favourable publicity.

L

Quickly reversible. Less than the project life. Short term

M

Reversible over time. Life of the project. Medium term

H

Permanent. Beyond closure. Long term.

Criteria for ranking the
SPATIAL SCALE of
impacts

L

Localised - Within the site boundary.

M

Fairly widespread – Beyond the site boundary. Local

H

Widespread – Far beyond site boundary. Regional/ national

PROBABILITY
(of exposure to
impacts)

H

Definite/ Continuous

M

Possible/ frequent

L

Unlikely/ seldom

Criteria for ranking the
DURATION of impacts

TABLE 4B: IMPACT ASSESSMENT
PART B: ASSESSMENT
H

-

M

-

L

Quaternary calcretes only preserve fossils in palaeo-pans or palaeo-springs;
so far there are no records from the site. It is very unlikely that fossils occur
on the site. The impact would be very unlikely.

SEVERITY/NATURE

DURATION

L+

-

M+

-

H+

-

L

-

M

-

H

Where manifest, the impact will be permanent.

L

Since only the possible fossils within the area would be fossil wood or bones
from the Quaternary in palaeo-pans or palaeo-springs, the spatial scale will
be localised within the site boundary.

M

-

H

-

SPATIAL SCALE

PROBABILITY

H

-

M

-

L

It is extremely unlikely that any fossils would be found in the loose sand that
occurs along the river or in the calcretes (no pans or springs are visible).
There is a very small chance that fossil vertebrates would occur below the
surface in the Teekloof Fm. Therefore, a Fossil Chance Find Protocol should
be added to the eventual EMPr.

Based on the nature of the project, surface activities may impact upon the fossil heritage if
preserved in the development footprint. The geological structures suggest that the rocks are
either much too young and are transported so unlikey to contain fossils. Furthermore, the
excavations for foundations are not expected to be very deep. Since there is an extremely
small chance that fossils from the below ground Teekloof Formation may be disturbed a Fossil
Chance Find Protocol has been added to this report. Taking account of the defined criteria,
the potential impact to fossil heritage resources is extremely low.
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5. Assumptions and uncertainties
Based on the geology of the area and the palaeontological record as we know it, it can be
assumed that the formation and layout of the mudstones, sandstones, shales, calcretes and
sands are typical for the country and might contain fossil plant, insect, invertebrate and
vertebrate material. The sands of the Quaternary period would not preserve fossils. It is not
known how thick the sands are or if fossils are present in the underlying Teekloof Formation.
Almond (2011) indicated that the Hoedemaker Member is present here, but Day and Rubidge
(2014) show that the Poortje Member is present.

6. Recommendation
Based on experience and the lack of any previously recorded fossils from the area, it is
extremely unlikely that any fossils would be preserved in the sands, alluvium and calcretes of
the Quaternary. There is a very small chance that fossils may occur in the below ground
mudstones and sandstones of the late Permian Teekloof Formation. Therefore, a Fossil
Chance Find Protocol should be added to the EMPr: if fossils are found once excavations for
the foundations for the PV facility and amenities have commenced then they should be
rescued and a palaeontologist called to assess and collect a representative sample.
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8. Chance Find Protocol
Monitoring Programme for Palaeontology – to commence once the excavations /
drilling activities begin.
1.
2.

The following procedure is only required if fossils are seen on the surface and
when drilling/excavations commence.
When excavations begin the rocks and must be given a cursory inspection by the
environmental officer or designated person. Any fossiliferous material (plants,
insects, bone, coal) should be put aside in a suitably protected place. This way
the project activities will not be interrupted.
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3.

4.
5.

6.

7.

8.

Photographs of similar fossils must be provided to the developer to assist in
recognizing the fossil plants, vertebrates, invertebrates or trace fossils in the
shales and mudstones (for example see Figure 5-7). This information will be built
into the EMP’s training and awareness plan and procedures.
Photographs of the putative fossils can be sent to the palaeontologist for a
preliminary assessment.
If there is any possible fossil material found by the developer/environmental
officer/miners then the qualified palaeontologist sub-contracted for this project,
should visit the site to inspect the selected material and check the dumps where
feasible.
Fossil plants or vertebrates that are considered to be of good quality or scientific
interest by the palaeontologist must be removed, catalogued and housed in a
suitable institution where they can be made available for further study. Before
the fossils are removed from the site a SAHRA permit must be obtained. Annual
reports must be submitted to SAHRA as required by the relevant permits.
If no good fossil material is recovered then no site inspections by the
palaeontologist will be necessary. A final report by the palaeontologist must be
sent to SAHRA once the project has been completed and only if there are fossils.
If no fossils are found and the excavations have finished then no further
monitoring is required.

Appendix A – Examples of fossils from the Teekloof Formation.

Figure 5: Appearance of fossil bone embedded in rock.
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A

B

Figure 6: Sketches of vertebrate skulls from the A - Endothiodon and B - Cistecephalus
Assemblage Zones from Day and Smith, 2020, and Smith 2020, respectively.
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Figure 7: Examples of bone fragments from a palaeo-pan in the Quaternary sands and
calcrete.
Table 5: List of fauna from the Teekloof Formation Vertebrate Assemblage Zones from Smith
et al., 2020 (updated from Rubidge 1995).
Member
Steenkampsvlakte

Assemblage Zone
Daptocephalus
(lower)

Oukloof

Cistecephalus

Subzone
DicynodonTheriognathus
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Faunal groups and plants
Fish
Amphibians
Eureptilia
Biarmosuchia
Anomodontia
Gorgonopsia
Therocephalia
Trace fossils
Glossopteris
Schizoneura
Fish
Amphibians
Parareptilia
Eureptilia
Biarmosuchia
Anomodontia
Gorgonopsia
Therocephalia
Cynodontia
Trace fossils

Hoedemaker

Endothiodon

Poortje

TropidostomaGorgonops
LycosuchusEunotosaurus

Glossopteris
Schizoneura
As above
As above
Mosses, horsetails, ferns,
Cordaitales, wood

Appendix B – Details of specialist

Curriculum vitae (short) - Marion Bamford PhD
January 2021
I)

Personal details

Surname
:
First names
:
Present employment :

Telephone
Fax
Cell
E-mail

:
:
:
:

Bamford
Marion Kathleen
Professor; Director of the Evolutionary Studies Institute.
Member Management Committee of the NRF/DST Centre of
Excellence Palaeosciences, University of the Witwatersrand,
Johannesburg, South Africa+27 11 717 6690
+27 11 717 6694
082 555 6937
marion.bamford@wits.ac.za ; marionbamford12@gmail.com

ii) Academic qualifications
Tertiary Education: All at the University of the Witwatersrand:
1980-1982: BSc, majors in Botany and Microbiology. Graduated April 1983.
1983: BSc Honours, Botany and Palaeobotany. Graduated April 1984.
1984-1986: MSc in Palaeobotany. Graduated with Distinction, November 1986.
1986-1989: PhD in Palaeobotany. Graduated in June 1990.

iii) Professional qualifications
Wood Anatomy Training (overseas as nothing was available in South Africa):
1994 - Service d’Anatomie des Bois, Musée Royal de l’Afrique Centrale, Tervuren, Belgium, by
Roger Dechamps
1997 - Université Pierre et Marie Curie, Paris, France, by Dr Jean-Claude Koeniguer
1997 - Université Claude Bernard, Lyon, France by Prof Georges Barale, Dr Jean-Pierre Gros,
and Dr Marc Philippe
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iv) Membership of professional bodies/associations
Palaeontological Society of Southern Africa
Royal Society of Southern Africa - Fellow: 2006 onwards
Academy of Sciences of South Africa - Member: Oct 2014 onwards
International Association of Wood Anatomists - First enrolled: January 1991
International Organization of Palaeobotany – 1993+
Botanical Society of South Africa
South African Committee on Stratigraphy – Biostratigraphy - 1997 - 2016
SASQUA (South African Society for Quaternary Research) – 1997+
PAGES - 2008 –onwards: South African representative
ROCEEH / WAVE – 2008+
INQUA – PALCOMM – 2011+onwards
vii) Supervision of Higher Degrees
All at Wits University
Degree
Honours
Masters
PhD
Postdoctoral fellows

Graduated/completed
11
10
11
10

Current
0
4
4
5

viii) Undergraduate teaching
Geology II – Palaeobotany GEOL2008 – average 65 students per year
Biology III – Palaeobotany APES3029 – average 25 students per year
Honours – Evolution of Terrestrial Ecosystems; African Plio-Pleistocene Palaeoecology;

Micropalaeontology – average 2-8 students per year.
ix) Editing and reviewing
Editor: Palaeontologia africana: 2003 to 2013; 2014 – Assistant editor
Guest Editor: Quaternary International: 2005 volume
Member of Board of Review: Review of Palaeobotany and Palynology: 2010 –
Review of manuscripts for ISI-listed journals: 25 local and international journals

x) Palaeontological Impact Assessments
Selected – list not complete:
•
•
•
•
•
•
•

Thukela Biosphere Conservancy 1996; 2002 for DWAF
Vioolsdrift 2007 for Xibula Exploration
Rietfontein 2009 for Zitholele Consulting
Bloeddrift-Baken 2010 for TransHex
New Kleinfontein Gold Mine 2012 for Prime Resources (Pty) Ltd.
Thabazimbi Iron Cave 2012 for Professional Grave Solutions (Pty) Ltd
Delmas 2013 for Jones and Wagener
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Klipfontein 2013 for Jones and Wagener
Platinum mine 2013 for Lonmin
Syferfontein 2014 for Digby Wells
Canyon Springs 2014 for Prime Resources
Kimberley Eskom 2014 for Landscape Dynamics
Yzermyne 2014 for Digby Wells
Matimba 2015 for Royal HaskoningDV
Commissiekraal 2015 for SLR
Harmony PV 2015 for Savannah Environmental
Glencore-Tweefontein 2015 for Digby Wells
Umkomazi 2015 for JLB Consulting
Ixia coal 2016 for Digby Wells
Lambda Eskom for Digby Wells
Alexander Scoping for SLR
Perseus-Kronos-Aries Eskom 2016 for NGT
Mala Mala 2017 for Henwood
Modimolle 2017 for Green Vision
Klipoortjie and Finaalspan 2017 for Delta BEC
Ledjadja borrow pits 2018 for Digby Wells
Lungile poultry farm 2018 for CTS
Olienhout Dam 2018 for JP Celliers
Isondlo and Kwasobabili 2018 for GCS
Kanakies Gypsum 2018 for Cabanga
Nababeep Copper mine 2018
Glencore-Mbali pipeline 2018 for Digby Wells
Remhoogte PR 2019 for A&HAS
Bospoort Agriculture 2019 for Kudzala
Overlooked Quarry 2019 for Cabanga
Richards Bay Powerline 2019 for NGT
Eilandia dam 2019 for ACO
Eastlands Residential 2019 for HCAC
Fairview MR 2019 for Cabanga
Graspan project 2019 for HCAC
Lieliefontein N&D 2019 for EnviroPro
Skeerpoort Farm Mast 2020 for HCAC
Vulindlela Eco village 2020 for 1World
KwaZamakhule Township 2020 for Kudzala
Sunset Copper 2020 for Digby Wells
McCarthy-Salene 2020 for Prescali
VLNR Lodge 2020 for HCAC
Madadeni mixed use 2020 for EnviroPro

xi) Research Output
Publications by M K Bamford up to December 2019 peer-reviewed journals or scholarly
books: over 150 articles published; 5 submitted/in press; 10 book chapters.
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Scopus h-index = 29; Google scholar h-index = 35; -i10-index = 92
Conferences: numerous presentations at local and international conferences.
xii) NRF Rating
NRF Rating: B-2 (2016-2020)
NRF Rating: B-3 (2010-2015)
NRF Rating: B-3 (2005-2009)
NRF Rating: C-2 (1999-2004)
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Proposed Beaufort West 75MW Solar PV Project

Executive Summary
The Beaufort West Photovoltaic (PTY) Ltd has proposed the construction of the Beaufort West 75MW
Solar PV Project in the Western Cape Province. The purpose of the project is to generate electricity to
supplement the national electricity supply.

Project Alternatives
Various technical alternatives were provided by the developer, the choice between these alternatives
do not impact upon the conclusions drawn in this study.

Methodology
The following activities were conducted as part of the SEIA: defining the study area; detailing the
project scope; a situation analysis describing the socio-economic status of the study area, engagement
with stakeholders through the EIA public participation process; and an impact assessment and
recommended mitigation measures to reduce the identified impacts.
The study area for the project has been defined for the purposes of analysing the project and its socioeconomic impacts as the Beaufort West Local Municipality.
Situation Analysis
The land use of the project is predominantly agricultural, with grazing lands forming the bulk of the
land use.
The regional study area has a population of 51 080, living within 14 955 households, the population
growth rate is 0.6% per annum. The official unemployment rate in the regional study area was 25.2%
in 2011, and an estimate of the 2020 rate was made and found to be in the same range as that in 2011.
Education levels in the regional study area show that 32.5% of the population have a primary school
education, while 23.7% completed high school. A small percentage of the population, at 6.5% have
attained a post high school qualification.
The regional economy generates R2.1 billion in Gross Value Added per annum, with a per capita GVA
of R42 586. This can be compared to a per capita Gross Value Added of R92 957 for the City of Cape
Town. General government is the largest economic sector and contributes 21% of the overall
economy. This is followed by Transport and Storage, at 17% of the Gross Value Added. These two
figures mesh with the position of Beauford West as the seat of both the local municipality as well as
the district municipality. It also accords with the location of the Beaufort West, situated as it is on the
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N1 highway which connects Cape Town to the interior of the country, including Bloemfontein and
eventually to the country’s economic heartland of Gauteng.
The prevalence of households in the regional study area to have run out of money to buy food in the
past twelve months is the same as that in the Western Cape province. The overwhelming majority of
households have safe drinking water, have a flush toilet in their dwelling that is connected to a waste
water treatment works and enjoy weekly refuse removal.
There were zero households in the Central Karoo District that reported the age of household head
being under 14 years old. There were however 203 households in the district with heads between 15
and 19 years old. Given the population distribution in the district, it is likely that the majority of these
households are located in the regional study area
Stakeholder Engagement
Stakeholder engagement was carried out using the public participation process during the EIA.
Stakeholders involved in the engagement were landowners, community groups and other interested
groups. During this engagement very few social or economic concerns were raised by members of the
community. A variety of concerns were raised by an aerodrome adjacent to the proposed site.
Identification of Activities, Aspect and Impacts
The socio-economic impacts of the proposed development were generated both by engagement with
stakeholders, as well as by using the specialist’s teams experience of projects of this nature. The
impacts were divided into categories and were identified as follows:
•

Risks to flight safety – these cover the glint and glare impact, the erection of obstacles and
communications interference;

•

Family and Community impacts – related to an influx of workers to the area;

•

Institutional, legal, political and equity impacts - attitude formation towards the project,
decreased level of community participation in decision making, loss of empowerment and
compliance with municipal by-laws;

•

Gender relations - Cultural resistance towards women; and Division of labour

•

Economic opportunity (positive) – the economic stimulus created by the project, increase in
employment opportunities, increased electricity supply to the national grid, increased
opportunities for SMMEs and indirect employment impacts;

•

Economic opportunity (negative) – these pertain to the potential negative impact on the
aerodrome should the proposed project affect their ability to fly. This technical determination
was the subject of aviation specialists to assess in a separate study to the EIA;

•

Construction Phase Impacts – noise and dust, workers health and safety and security.
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Mitigation Measures
Relevant and appropriate mitigation measures are proposed in the report and the implementation of
these mitigation measures is expected to reduce the social impacts of the project to lower levels.
Local labour and business stand to benefit from the economic stimulus of construction of the proposed
project. As a result, mitigation measures encourage active participation of the local community.
Disturbances that may occur during the construction phase can be successfully mitigated through
contractor management.
Absent a technical reason why the aerodrome would not be able to conduct flights operations
adjacent to the proposed project, it is probable that the economic impact of the project will be positive
for the regional economy.
Impact Statement
The regional study area is a rural economy with a narrow base, population growth is lower than in
surrounding areas and the per capita economic performance is lower than in surrounding local
jurisdictions. The proposed project is adjacent to an aerodrome, which contributes to the local
economy and should not be disturbed. Otherwise, the project site has very few social receptors
surrounding the site, and the project has a low operational footprint on the social environment. The
social and economic impacts of the project are expected to be mainly positive in the sense that the
local economy will be stimulated and broadened. The negative impacts are limited in nature and scope
and can be successfully mitigated by management rules and practises. It is therefore found that the
project, once the recommended mitigation measures have been implemented, has a nett positive
impact on the socio-economic environment of the regional study area.
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1 INTRODUCTION
Olebogeng Modibane and Ciaran Chidley of Nemai Consulting have been appointed to undertake the
Socio-Economic Impact Assessment (SEIA) as part of the environmental authorisation process for the
proposed Beaufort West 75 MW Solar Photovoltaic (PV) Project.
This solar PV generator aims to provide 75MW of electricity to the electrical grid. The project is being
prepared for submission in the Bid Window 5 of the Renewable Energy Independent Power Producers
Procurement Programme.
The proposed project is located to the north east of the town of Beaufort West in the Western Cape
Province.
One of the specialist studies required by the Environmental Impact Assessment (EIA) is a SocioEconomic Impact Assessment. This report fulfils the requirements of the Socio-economic Impact
Assessment and its recommendations will be included into the EIA.

1.1

Terms of Reference

The terms of reference for the study are as follows:
•

Describe the socio-economic baseline conditions that may be affected by the project;

•

Describe the approach proposed for assessing the potentially significant issues that should be
addressed by the SEIA during the EIA phase;

1.2

•

Determine the specific local socio-economic impacts of the project;

•

Identify the potential socio-economic issues associated with the project;

•

Suggest suitable mitigation measures to address the identified impacts; and

•

Make recommendations on preferred options from a socio-economic perspective.

Structure of the report

The remainder of the report is structured as follows:
Section 2: Legislation – A description of the statutory and regulatory requirements that informed this
report.
Section 3: Project Description – This section provides an introduction and motivation to the project.
It includes a description of the study area.
Section 4: Methodology – Outline the methodology used to determine the socio-economic impacts of
the proposed project.
Section 5: Situational Analysis – A desktop analysis of the baseline situation in the study area. The
section includes a discussion on the findings that resulted from community engagement, site visits
and stakeholder participation.
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Section 6: Identification of Impacts - Aspects and Impacts – The identification of the project activities
and an investigation into what aspects of these activities will result in socio-economic impacts.
Section 7: Analysis of Alternatives – Decision making with regards the preferred project alternatives
from a socio-economic perspective.

1.2

Specialist Details

This report is written by Olebogeng Modibane and Ciaran Chidley. Ciaran Chidley obtained bachelor
degrees in civil engineering, economics and philosophy, and holds a Master of Business
Administration. His experience over the past 26 years includes economic and social assessments for a
wide variety of linear and site-based infrastructure and industrial projects. Olebogeng Modibane holds
B.A Humanities (Geography & Anthropology) from the University of Johannesburg and has four years
of experience. His experience in assessing social impacts of infrastructure projects include powerlines
and pipelines. He has conducted social facilitation projects throughout South Africa.

1.3

Specialist Declaration

Nemai Consulting operates as an independent consultant conducting environmental impact
assessments and associated specialists’ studies. We declare that we have no affiliation with or vested
financial interests in the proponent, other than for work performed under the Environmental Impact
Assessment Regulations, 2017. We have no conflicting interests in the undertaking of this activity and
have no interests in secondary developments resulting from the authorisation of this project. We have
no vested interest in the project, other than to provide a professional service within the constraints
of the project (timing, time and budget).
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2 LEGISLATION
Legislation, policy, plans and strategy provide an important framework and governance of the SEIA.
This section provides a summary of the prevailing acts, policies, plans and strategy which were
considered by this study.

2.1

Constitution of the Republic of South Africa (Act 108 of 1996)

As contained in the Constitution the rights of all South Africans are protected as outlined in Chapter 2:
The Bill of Rights. These rights form the basis of democracy in South Africa. The Constitution (including
the Bill of Rights) binds the Legislature, the Executive, the Judiciary and all organs of state and is the
overriding legislation of South Africa.
While all items in the Bill of Rights are considered to be of equal importance, key items in the Bill of
Rights that have a bearing on socio-economic rights and issues in this project include (but are not
necessarily limited to):
•

Life: Everyone has the right to life;

•

Human Dignity: Everyone has inherent dignity and the right to have their dignity respected
and protected;

•

Equality: Everyone is equal before the law and has the right to equal protection and benefit
from the law;

•

Freedom of religion, belief and opinion: Everyone has the right of freedom of conscience,
religion, thought, belief and opinion;

•

Environment: Everyone has the right to an environment that is not harmful to their health or
well-being, and to have the environment protected for the benefit of present and future
generations, through reasonable legislative and other measures that prevent pollution and
ecological degradation, promote conservation and secure ecologically sustainable
development and the use of natural resources while promoting justifiable economic and social
development;

•

Property: No person may be deprived of property except in terms of the law of general
application, and no law may permit arbitrary deprivation of property. Property may be
expropriated only in terms of the law of general application for a public purpose (e.g. National
Water Act, Act No. 36 of 1998 and Expropriation Act, Act No. 63 of 1975) or in the public
interest. The public interest includes South Africa’s commitment to land reform and to
reforms to bring about equitable access to all South Africa’s natural resources. Property is not
limited to land;

•

Health care, food, water and social security: Everyone has the right to have access to health
care services, including reproductive health care, sufficient food and water and social security,
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including, if they are unable to support themselves and their dependents, appropriate socioeconomic assistance;
•

Language and culture: Everyone has the right to use the language and participate in the
cultural life of their choice, but no one exercising these rights may do so in a manner
inconsistent with any provision of the Bill of Rights;

•

Cultural, religious and linguistic communities: Persons belonging to cultural, religious or
linguistic communities may not be denied the right, with other members of the that
community to enjoy their culture, practice their religion and use their language, and to form,
join and maintain cultural, religious and linguistic associations and other organs of civil society.
These rights must be exercised in a manner that is consistent with any provision in the Bill of
Rights;

•

Access to information: Everyone has the right of access to any information held by the state
and any information that is held by another person and that is required for the exercise or
protection of any rights; and

•

Just administrative action: Everyone has the right to administrative action that is lawful,
reasonable and procedurally fair. Everyone whose rights have been adversely affected by
administrative action has the right to be given written reasons. This right has been given effect
via the Promotion of Administrative Justice Act ((PAJA) Act 3 of 2000).

2.2

National Environmental Management (Act 107 of 1998)

The National Environmental Management Act (NEMA) and the principles contained therein have a
significant influence on the need to identify and assess socio-economic impacts. The NEMA principles
are based on the basic rights as set out in Chapter 2 (Bill of Rights) of the Constitution as referred to
above.
According to Barber (2007:16) the following NEMA principles have an important impact on socioeconomic issues:
•

Environmental management must place people and their needs at the forefront of its concern,
and serve their physical, psychological, developmental, cultural and socio-economic interests
equitably;

•

Development must be socially, environmentally and economically sustainable;

•

Environmental management must be integrated, acknowledging that all elements of the
environment are linked and interrelated, and it must consider the effects of decisions on all
aspects of the environment and all people in the environment by pursuing the selection of the
best practicable environmental option;

•

Environmental justice must be pursued so that adverse environmental impacts shall not be
distributed in such a manner as to unfairly discriminate against any person, particularly
vulnerable and disadvantaged persons;
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•

Equitable access to environmental resources, benefits and services to meet basic human
needs and ensure human well-being must be pursued and special measures may be taken to
ensure access thereto by categories of persons disadvantaged by unfair discrimination;

•

The participation of all interested and affected parties in environmental governance must be
promoted, and all people must have the opportunity to develop the understanding, skills and
capacity necessary for achieving equitable and effective participation, and participation by
vulnerable and disadvantaged persons must be ensured;

•

Decisions must consider the interests, needs and values of all interested and affected parties,
and this includes recognising all forms of knowledge, including traditional and ordinary
knowledge;

•

Community well-being and empowerment must be promoted through environmental
education, the raising of environmental awareness, the sharing of knowledge and experience
and other appropriate means;

•

The social, economic and environmental impacts of activities, including disadvantages and
benefits, must be considered, assessed and evaluated, and decisions must be appropriate in
light of such consideration and assessment;

•

The right of workers to refuse work that is harmful to human health or the environment and
to be informed of dangers must be respected and protected;

•

Decisions must be taken in an open and transparent manner, and access to information must
be provided in accordance with the law;

•

The environment is held in public trust for the people. The beneficial use of environmental
resources must serve the public interest and the environment must be protected as the
peoples’ common heritage; and

•

The vital role of women and youth in environmental management and development must be
recognised and their full participation therein must be promoted.

2.3

Development Facilitation Act (Act 67 of 1995)

The Development Facilitation Act (DFA) outlines various principles concerning land development in
Section 3 of the Act. Some of the relevant principles are briefly highlighted below (Babour, 2007).
These principles include (but are not limited to):
•

Promoting the integration of the social, economic, institutional and physical aspects of land
development;

•

Promoting integrated land development in rural and urban areas in support of each other;

•

Promoting the availability of residential and employment opportunities in close proximity to
or integrated with each other;

•

Optimising the use of existing resources including such resources relating to agriculture, land,
minerals, bulk infrastructure, roads, transportation and social facilities;
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•

Promoting a diverse combination of land uses, also at the level of individual erven or
subdivisions of land;

•

Discouraging the phenomenon of "urban sprawl" in urban areas and contributing to the
development of more compact towns and cities;

•

Contributing to the correction of the historically distorted spatial patterns of settlement in the
Republic and to the optimum use of existing infrastructure in excess of current needs;

•

Encouraging environmentally sustainable land development practices and processes;

•

Promoting land development which is within the fiscal, institutional and administrative means
of the Republic;

•

Promoting the establishment of viable communities; and

•

Promoting sustained protection of the environment.

2.4

Restitution of Land Rights Act 22 of 1994

The aim of the Restitution of Land Rights Act 22 of 1994 is as follows:
•

To provide for the restitution of rights in land in respect of which persons or communities
were dispossessed under or for the purpose of furthering the objects of any racially based
discriminatory law;

•

To establish a Commission on Restitution of Land Rights and a Land Claims Court; and

•

To provide for matters connected therewith.

2.5

National Development Plan (2011)

The National Development Plan (NDP) of 2010 proposes to “invigorate and expand economic
opportunity through infrastructure, more innovation, private investment and entrepreneurialism.
The Plan aims to ensure that all South Africans attain a decent standard of living through the
elimination of poverty and reduction of inequality. The core elements of a decent standard of living
identified in the Plan are:
•

Housing, water, electricity and sanitation;

•

Safe and reliable public transport;

•

Quality education and skills development;

•

Safety and security;

•

Quality health care;

•

Social protection;

•

Employment;

•

Recreation and leisure;

•

Clean environment; and

•

Adequate nutrition.
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2.6

Guideline for Involving Social Assessment Specialists in EIA Processes (Barbour, 2007)

These guidelines direct the role of social assessment specialists in the Environmental Impact
Assessment (EIA) process within the South African context.

2.7

Socio-Economic Impact Assessment: Guidance document (2015) (Vanclay, Esteves,
Aucamp, & Franks, 2015)

This document encapsulates the core values of the international SEIA community providing a set of
principles to guide SEIA practitioners in incorporating the socio-economic element into environmental
impact assessments.

2.8

International Labour Organisation

A guide on gender issues in employment and labour market policies: working towards women’s
economic empowerment and gender equality
“The objective of this resource guide is to strengthen the capacities of International Labour
Organisation (ILO) constituents and development policy makers in the formulation of employment
policies. There is a well-known proclivity among many policy-makers and practitioners to treat
employment as a “residual” of economic growth” (Otobe, 2014).

2.9

International Organisation for Standardization, ISO 14001:2004

The International Organisation for Standardization (ISO) is used for identifying impacts. The ISO 14001:
2004 – Environmental Management Systems definitions for aspect, activity and impact are used in
keeping with best practice.
ISO 14001:2004 specifies requirements for an environmental management system to enable an
organization to develop and implement a policy and objectives and information about significant
environmental aspects. It applies to those environmental aspects that the organization identifies as
those which it can control and those which it can influence.

3 PROJECT DESCRIPTION
The project has been conceived to generate electrical power for the national grid. This power will be
used nationally to increase grid stability in South Africa.
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3.1

Location

The project is located on 150 hectares of unused land out on the north eastern outskirts of the town
of Beaufort West in the Western Cape Province.
The project is located within the Beaufort West Local Municipality, with the municipal code of WC053.

Western Cape
Central Karoo District
Municipality
Beaufort West Local Municipality

Figure 1: Project Locality

The directly affected local municipalities for the proposed project are listed in Table 1 below.
Table 1: Affected Local Municipalities

Local Municipality

Affected Wards

Beaufort West Local Municipality

Ward 2

3.2

Project Description

The project comprises two segments: the solar PV park, which is 150 hectares in extent; and the power
transmission line which evacuates power from the project onto the grid.
The location of the solar PV park, as well as the route of the power line is shown in the figure below.
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Figure 2: Project Components and Locality

The overall project components consist of the following segments:
•

Solar PV Park
o
o
o
o
o
o

•

150 hectares of un-used land;
Photovoltaic Panels and Support Structures – the panels will be fixed in their
orientation and will face north, with their axis being east-west;
Control Building / Warehouse Building and the internal road network;
Access road onto the N1;
30 Transformer / Inverter stands throughout the park; and
A new sub-station adjacent to the existing Noordeinde Substation.

Transmission Line
o
o
o

132kV powerline from the existing Noordeinde Substation to the Droërivier
Substation;
Servitude width of 30m, 15m on either side of the transmission line; and
Servitude located alongside existing transmission lines.
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3.3

Socio-Economic Stimulus

It is estimated that the peak number of workers during the construction phase would be 700 for a
period of about 6 months. The construction duration is likely to be 18 months. The total value of the
project is estimated at R1 100 million.
Solar PV creates a number of socio-economic impacts which are created at different stage of the value
chain. The value chain can be conceptualised as being during the following events (IRENA and CEM,
2014):
•

Project planning – consulting work conducted by specialists;

•

Manufacturing – raw material sourcing and component manufacture and assembly.
Component manufacturing covers the solar modules, transformers, inverters, electrical
cabling, combiner boxes and module support structures;

•

Installation – a labour intensive process involving civil engineering contractors, module
installation and electrical engineering contractors;

•

Grid Connection – carried out by specialised electrical engineering contractors. This work
allows the solar park to contribute to the national grid, thereby contributing to stabilising
supply of electricity;

•

Operations and Maintenance – a long-term activity requiring regular plant monitoring,
equipment inspections and repair services; and

•

De-commissioning – plant at the ned of their lifespan require activities such as recycling the
modules and disposal or reselling of components.

The potential for creating value within the regional study area and into the broader Western Cape
economy is depends on the level of development of the renewable energy sector. The major cost
items for a solar park are the modules, the transformers and the inverters – these will be imported
items. The cabling and electrical systems can be manufactured in South Africa. The economic value
created through installation and grid connection can be created within South Africa, with much of the
labour and semi-skilled workers being available within the regional study area.
As South Africa’s level of development in the renewable energy field increases, so the value captured
within the country will increase all along the value chain.
3.3.1

Job Creation

The number of jobs created for the construction phase was estimated in 2007 as being 69.1 per MW
installed, and 0.73 / MW installed during the operations and maintenance phase (IRENA and CEM,
2014). For the proposed project, this yields total values of 5 182 during construction, and 55 during
operations and maintenance. These jobs are not all created on the construction site, they are
distributed throughout the value chains of these two phases, at different parts of the country where
the value is being created.
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The Independent Power Producers programme, managed by the Department: Energy has local
content requirements and targets for the bid window five, which this project is participating in. Some
of these targets are:
•

Job creation for SA citizens – a minimum of 50% and a target of 80%; and

•

Local content for SA manufactures – a minimum of 45% and a target of 65%, the minimum
has been increased by 10% from bid window 2.

The proportion of employment from local communities for all renewable energy projects have been
reported (Department of Energy, 2019). The Department of Energy reports that of the 33 019 job years
created for the entire renewable energy procurement programme, 18 253 job years were attributable
to people from the local community – this is a proportion of 55%. This proportion can be attributed to
the proposed project. The Department of Energy also cites figures that 8% of employment was female
and 41% was from the youth category (Department of Energy, 2019). These proportions can also be
attributable to the project.
An estimate of the number of jobs to be created by the proposed project can be derived from the
Department of Energy Report using the figures to date for the Limpopo Province. A provincial
breakdown is provided for 3 projects (all completed) which all use Solar PV technology. It was reported
that 118MW of energy was generated, creating 1 240 job years to date (which have included all of the
construction jobs) and estimated at 2 917 job years over the 20-year life of the projects (Department
of Energy, 2019). Appling these proportions to the proposed project yields the total job years of 1 854
job years and a construction job phase year estimate of 788. These figures are accurate to within 20%.
The table below summarises the job creation estimates for the proposed project. Readers should bear
in mind the various sources for this information, the assumptions made and the dates of the data –
together these factors combine to set the degree of accuracy for these estimates at 20%.
Table 2: Job Creation Estimate Summary

Description
Total Job Years Created (Direct)

1 854

Planning and Construction Phase

788

Operation and Maintenance Phase

Total Value Chain Jobs Created (Direct and
Indirect)

3.3.2

No. Off

1 066

5 182

Economic Value Creation

The contribution of the project to South Africa’s Gross Domestic Product (GDP) can be estimated from
published literature. A Department of Energy report using the figures for renewable project delivery
to date for the Limpopo Province provides an indication. A provincial breakdown is provided for 3
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projects (all completed) which all use Solar PV technology. It was reported that 118MW of energy was
generated, creating R3.6 billion in GDP contribution (Department of Energy, 2019). Applying this
proportion to the proposed project yields a total GDP contribution of R2.3 billion. This captured the
total impact of the project on the nation’s economy, both through direct and indirect spending.
The local content for Solar PV projects has varied over the four bid windows. Bid window 1 achieved
50% local content, bid window 2 achieved 52%, bid window 3 achieved 55% and bid window 4
achieved 75% (Department of Energy, 2019). This increasing trend demonstrates the possible impact
that the proposed project could have on the South African value chain. To date, the average local
content spend for PV projects in South Africa has been R46.5 billion versus a comparable total project
value of R90.3 billion – a percentage of 51%.
If this value is applied to the proposed project value of R1.1 billion, a local value chain addition of R561
million can be estimated. The proportion of value attributable to the regional study is unknown at this
stage and figures from the literature are not available.

3.4

Description of Project Alternatives

The project has been located on land identified by the Beaufort West Local Municipality as being a
tract of unused and fallow agricultural land within its boundaries suitable for renewable energy
projects. The project proponent signed a lease agreement in 2009 with the Beaufort West Local
Municipality, who is the landowner, to develop a renewable energy project on the land.
Hence there are no alternatives considered for the location of the project.
There are three technical alternatives for the project relating to the selection of the type of solar PV
modules to be used on the project.
The first two are of the same technology i.e., p-type and n-type silicon semi-conductors forming a p-n
junction. While the third, and preferred alternative, is of a more advanced technology i.e., CIS thinfilm. The three panel array layout alternatives have different heights and spacing intervals, however
the total development footprint of all three remains 150ha. Approximate height differences between
the alternatives are as follows:

3.5

•

Alternative 1 - Panel arrays of 4.36m high (4 rows of panels stacked);

•

Alternative 2 - Panel arrays of 2.5m high (2 rows of panels stacked); and

•

Alternative 3 - Panel arrays of 2.85m high (5 rows of panels stacked).

Definition of the Study Area

Two study areas have been defined for the purposes of analysing the project and its socio-economic
impacts: a regional study area which comprises the affected local municipality; and a local study area
which is the site and its close neighbours upon which the project will be located.
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This division allows, at once, a broader scale social and economic analysis to gain understanding of the
socio-economic context of the project, whilst also allowing detailed analysis of the project local area
which is will receive the project components and receive most of the impacts.
3.5.1

Regional Study Area

The regional study area is the directly affected local municipality: the Beaufort West Local Municipality
(WC053). The municipality is situation in the Central Karoo District Municipality in the Western Cape
Province.
These wards are shown in the Google Earth Image below:

Figure 3: Regional Study Area

The local municipality has a rural character with strong government, transport and trade links.
The structure of the municipality is such that there are seven wards and six main places used by
Statistics South Africa in their Census 2011. The project is located in a Census 2011 main place named
Beaufort West NU. The main places are listed in the table below.
Table 3: Beaufort West LM Main Places – Census 2011

Main Place Name
Beaufort West

Area
[km2]

Population
[No.]

Population Density
[pop/km2]

52.67

20 066

381
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Area
[km2]

Population
[No.]

Population Density
[pop/km2]

Beaufort West NU

21 686

7 141

0.3

Kwa-Mandlenkosi

1.64

5 249

3 201

Merweville

32.59

1 592

49

Murraysburg

68.45

167

2

Nelspoort

72.04

1 699

24

New Town

0.44

529

1 202

Rooivlakte

0.85

4 902

5 767

Rustdene

1.75

8 241

4 709

21 916

49 586

2

Main Place Name

Grand Total

The area of Beaufort West NU is 99% of the total area of the local municipality, and holds 14% of the
population.
3.5.2

Local Study Area

The local study area is the area on which the project will take place and its close neighbours. This study
area is captured in the Google Earth image, Figure 4 , below.
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Figure 4: Local Study Area – Solar Park

In addition to the solar park, the transmission line runs from the park to the ?? substation. The route
of this transmission line is captured in below.

Figure 5: Local Study Area – Transmission Line

These two areas, will be discussed in detail in later sections of the report.

4 METHODOLOGY
The approach to the study was based on The Western Cape Department of Environmental Affairs and
Development (DEA&DP) Planning Guidelines for Socio-Economic Impact Assessment (Barbour, 2007).
These guidelines are based on accepted international best practice guidelines and principles which
include the Guidelines and Principles for Socio-Economic Impact Assessment (Inter-organizational
Committee on Guidelines and Principles for Social Impact Assessment, May 1994). Accordingly, the
study includes a review of:
•

Relevant socio-economic data;

•

Relevant planning and policy frameworks for the area;

•

Information gathered while undertaking similar studies; and

•

Socio-economic issues associated with similar projects.
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4.1

Sourcing of Information and Data Analysis

The SEIA sets out the socio-economic baseline of the study area, predicts social and economic impacts
and makes recommendations for mitigation of negative social and economic impacts and measures
which can be taken to enhance the positive social and economic impacts.
The baseline study is based on both primary and secondary data. Primary data was collected directly
from engagements with community members, landowners and business owners. Secondary data was
accessed through South African economic and social databases. Reports, articles and internet searches
were also used and are referenced in the text and in the reference section of this report.
The profile of the baseline conditions includes describing the current status quo of the community,
including information on a number of social and economic issues such as:
•

Demographic factors;

•

Socio-economic factors such as income and population data;

•

Access to services;

•

Institutional environment;

•

Social Organisation (Institutional Context); and

•

Statutory and Regulatory Environment.

4.1.1
4.1.1.1

Primary Data
Public Participation

Affected landowners and members of the public were given an opportunity to comment on the project
during the public participation process carried out during the public participation phase of a previous
the Scoping Phase of an EIA for the project. Comments and responses used during this process have
been included into this report and have formed one of the bases the analysis of the socio-economic
impacts considered in this report.
Further primary data was collected for the purposes of the study, these were collected using the
following approaches:
•

Rapid Rural Assessment: A survey was conducted to capture visual observations on the social
dynamics, community proceedings, community resources and infrastructure;

•

Stakeholder Consultations: Consultations with the affected communities carried out by
members of the project team along each project component to discuss the proposed project
and to gather their concerns and feedback on the project; and

•

Key Informant Interviews: Informal discussions with the IAP’s to help inform the baseline
were conducted during site visits and as well as during the scoping phase. These included
community members and authority members.
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4.1.2

Secondary Data

An assessment of the scoping phase was conducted to provide an understanding of the project details,
location and possible impacts.
The required information was collected using different sources, these included Statistics South Africa
Census data, economic data supplied by Quantec Enterprises (Pty) Ltd as well as a review of relevant
municipal, district and other literature.
The discussion of the demographics and the development profile of the study area is carried out using
Census 2011 data produced by Statistics South Africa.
The Census 2011 data is the most comprehensive dataset available for the subject areas, and it is
currently the best data at hand. The ward and municipal data have been extracted using the project
Geographic Information System, and the data for the affected areas will be presented in tables and
figures throughout the report.
4.1.3

Geographic Information System

A Geographic Information System (GIS) was used to conduct an analysis of the area. The use of GIS
brings together the demographic and socio-economic data to enable a thorough analysis of the project
area.

4.2

Impact Assessment

Barrow (1977) advise that an impact assessment should be designed as a bridge that integrates the
science of environmental analysis with the policies of resource management. Furthermore, an impact
assessment allows for an estimate of the significance of the identified socio-economic impacts to
those who will be affected. In addition, the response of the affected parties to such impacts also needs
to be clarified (Centre for Good Governance, 2006). All impacts will be analysed with regard to their
nature, extent, magnitude, duration, probability and significance (Barbour, 2007). Section 7 of this
report lists the definitions that apply to the impact assessment.
The determined impacts are clustered around a common-issue and are assessed before and after
mitigation. The identification of the socio-economic impacts associated with the project is issuesbased, with the main headings referring to a common theme addressing several related impacts.
Under each of these issues, the specific impacts and potential mitigation strategies are discussed for
pre-construction, construction, operation and decommissioning phases.

4.3

Assumptions and Limitations

The following assumptions and limitations underlie this socio-economic impact assessment:
•

It was assumed that information obtained during the public participation phase provide a
comprehensive account of the community structure and community concerns for the project;
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•

The study was done with the information and time frames available to the specialist at the
time of executing the study. The specialist took an evidence-based approach in the
compilation of this report and did not intentionally exclude information relevant to the
assessment; and

•

It is assumed that no relocation of families or people will take place for this project.
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5 STATUS QUO ANALYSIS
The socio-economic status quo within the project study area is an important input to the impact study
of the proposed project. Here the status quo is described using data obtained from Statistics South
Africa’s Census 2011 as well as by observations made during site visits to the project area.

5.1

Regional Study Area Overview

The regional study area is the Beaufort West Local Municipality.
5.1.1

Basic Data

The municipality covers a geographical area of 21 917 square kilometres and has a population of
51 080 people living within 14 935 households. This gives the municipality a population density of 3.8
people per square kilometre and a household density of 3.4/km² (Statistics South Africa, 2018).
A summary of the key measures for the municipality: the population, household, gender, population
group and home language spoken across the area is provided in Table 4 below (Statistics South Africa,
2018).
Table 4: Geographical area, Gender Population Grouping and Home Language

WC053: Beaufort West
Geographical Area

21 917 km²

Population

51 080

Households

14 935

Population Density

3.8/km²

Household Density

3.4/km²

Gender* Central Karoo District

Female

49%

Male

51%

Black African

17.7%

Coloured

75.1%

White

7.0%

Indian/Asian

0,2%

Population Group

5.1.2

Population

The age distribution of the population Beaufort West LM is provided in Table 5 below (Statistics South
Africa, 2018).
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Table 5: Regional Study Area Age Distribution

Age

Population

Percent of Total

0-14 – Children

13 582

26,6%

15-34 – Youth

19 076

37,3%

35-64 – Adults

14 872

29,1%

65-116 – Aged

3 550

6,9%

Grand Total

51 080

100,0%

In respect of age structure, 26.6% of the population are children. This is the same as the ratio of
children in the Western Cape Province as a whole. A further 37.3% are youth, which is higher than the
overall youth percentage in the Western Cape, of 34%. The adult population is 29.1% of the total
Beaufort West LM population, compared to a Western Cape proportion of 33.8%. The portion of the
population above 65 years of age is 6.9%, compared to an overall Western Cape proportion of 6.2%.
It can be concluded that the Regional Study area has a lower percentage of adults between the age of
34 and 65 years living in the municipality than can be expected in the Western Cape, and this may be
due to the economic and social opportunities elsewhere in the province, when compared to those
offered in Beaufort West.
A proportion of 66.5% of the population of the regional study area fall within the economically active
population range of between 15 and 64 years of age thus giving the area a dependency ratio of 50.5.
With 67.8% of the population falling within the economically active sector of the population in the
Western Cape Province, this has a slightly lower dependency ratio of 47.6.
The population of the regional study area in 2011 was 49 586, which yields a population growth rate
of 0.60% per annum. This can be compared with the population growth rate of the Western Cape
during the same period of 1.52%. Rates for the West Coast District Municipality, the Overberg District
Municipality and the Central Karoo District Municipality are 2.18%, 2.12% and 0.90% respectively.
Thus, it is evidence that the Regional Study Area is losing population over the period when compared
with the province and other areas. This points again to push factors within the regional study area
being dominant when people make economic and social decisions about where to live.
Table 6: Population, age structure, dependency and gender ratios

Category
Population

Age Structure [2016]

Detail

Western Cape

WC053:
Beaufort West

2011

5 822 734

49 586

2016

6 279 730

51 080

<15

26.0%

26.6%

15-64

67.8%

66.5%

65+

6,2%

6.9%
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Category
Dependency Ratio [2016]

Detail

Western Cape

WC053:
Beaufort West

Per 100 (15-64)

47.6

50.5

Gender Ratio [2016]

Males per 100 females

97.2

88.2*

Population Growth

(% p.a.)

1.52%

0.60%

* (Western Cape Government, 2020)

A further indicator of levels of out and in migration in certain areas is the gender ratio. Men are more
inclined to leave home in search of work while women may remain to tend to the family. In this sense,
areas with better job opportunities usually have higher male to female gender ratios than those areas
with fewer job opportunities, and vice versa. In this respect the population of Beaufort West Local
Municipality has a lower gender ratio than the Western Cape Province as a whole, implying fewer
males as a percentage of the population. The statistical data described in the last three paragraphs
above is presented in Table 6 above.
5.1.3

Employment

In 2011 the official unemployment rates across the Beaufort West Local Municipality stood at 25.2%
while the official unemployment rate in the Western Cape Province and Central Karoo District
Municipality came in at 21.4% and 23.1% percent respectively (Statistics South Africa, 2012).
Data pertaining to the labour market across the study area are illustrated in Table 7 below.
Table 7: Regional Labour Market

Labour Market
Municipality

Unemployment Rate (official)
2001

2011

Western Cape Province

26.2%

21.4%

WC053: Beaufort West

38.3%

25.2%

DC5: Central Karoo

36.2%

23.1%

Unemployment rates have reduced substantially since 2001 in all of the three areas under
consideration. Of the three areas, unemployment rates in the regional study area are the highest. This
unemployment rate is the official definition, which does not count discouraged work seekers are being
part of the labour force. If discouraged work seekers where to be included, the unemployment rates
would increase in all areas. This expanded unemployment definition yields unemployment rates for
the Western Cape province of 24.8% in March 2020 (compared to 20.9% in March 2020 for the official
employment definition). The most up to date estimate of the official unemployment rate for the
regional study area can be estimated by the unemployment rate for Western Cape Non-Metro Areas,
in March 2020, of 22.5% (Statistics South Africa, 2020).
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5.1.4

Education

For residents of the regional study area, education attainment was recorded in during Census 2011.
The data pertaining to this discussion are contained in Figure 6 and

Figure 6: Regional Study Area Educational Attainment

The figure demonstrates that the categories of No Schooling; Some Primary; Completed Primary and
Some Secondary, together are the dominant levels of educational attainment in the regional study
area. Together these four categories make up 69.9% of the population over 20 in the study area.
The levels of school completion are a further 23.7% and those over 20 who have achieved a higher
level of education represent 6.5% of the population.
In the modern economy, educational attainment of a primary school education or lower would be
functionally illiterate, and this represents 32.5% of the population.
Table 8: Regional Study Area Educational Attainment

Educational Attainment

Male

% of
Category

Female

% of
Category

Total

% of Total

No schooling

1 367

47,4%

1 520

52,6%

2 887

10,2%

Some primary

2 279

45,6%

2 719

54,4%

4 998

17,6%

930

43,8%

1 195

56,2%

2 125

7,5%

Some secondary

4 660

47,4%

5 177

52,6%

9 838

34,6%

Grade 12/ Std 10

3 239

48,2%

3 485

51,8%

6 724

23,7%

882

47,9%

958

52,1%

1 840

6,5%

Completed primary

Higher
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13 357

Grand Totals:

15 054

28 412

100%

The data is presented in Table 8 by education attainment and gender. The data shows that females
are consistently a larger proportion of each category that would otherwise be indicated by the gender
ratio in the population. This implies that females are generally better educated than their male
counterparts in the regional study area for each category. This discrepancy also holds for those with
No Schooling, with females over-represented in this category. This category is the sole category where
an over-representation should be discouraged.
This data can be contrasted with that of the Western Cape Province. In this case No Schooling; Some
Primary; Completed Primary and Some Secondary, together are remain dominant levels of educational
at 57.3% of the population over 20 years old. The levels of high school completion are a further 28.2%
and those over 20 who have achieved a higher level of education represent 14.4% of the population.
The proportion of the provincial population who are functionally illiterate was 19.1%.
Table 9: Comparison of Educational Attainment

Western Cape

Beaufort West LM

[% of Category]

[% of Category]

Primary School or Less

19.1%

35.2%

Some High School

38.3%

34.6%

Completed High School

28.2%

23.7%

Higher

14.4%

6.5%

Educational Attainment

As summarised in Table 9 above, it can be concluded that the regional study area has a significantly
less educated population than the province in all categories. The levels of functional illiteracy are
especially elevated in the regional study area, and levels of higher educational attainment are
substantially lower than in the province.
5.1.5

Economy

The economy of the regional study is a major contributor to the Central Karroo District Municipality’s
economy, with a Gross Value Added of R2.2 billion, compared to R3.1 billion, in 2018. These figures
can be compared to those of the City of Cape Town, the largest economy in the Western Cape Province
– which has a Gross Value Added of R423 billion. The economy of the regional study is thus small in
comparison with the surrounding economies (Western Cape Government, 2020).
The per capita Gross Value Added figures for 2020 are compared in the table below.
Table 10: Gross Value Added per Capita

GVA
[R ‘millions]

Population
[No.]

GVA / capita
[R ‘000 / person]

Beaufort West LM

R2 175

51 080

R42 586

Central Karoo DM

R3 105

74 763

R41 530

Area
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Area
City of Cape Town

GVA
[R ‘millions]

Population
[No.]

GVA / capita
[R ‘000 / person]

R423 210

4 602 248

R91 957

This table demonstrates the economic power of the City of Cape Town on a per capita basis, and thus
its role as a magnet for economic migration. The regional study area’s economy is by comparison a
less efficient engine of economic output, perhaps in keeping with its rural nature.
The composition of the regional study area’s economy is provided in Figure 7 below.

Figure 7: Beaufort West LM Economic Composition

General government is the largest economic sector and contributes 21% of the overall economy. This
is followed by Transport and Storage, at 17% of the Gross Value Added. These two figures mesh with
the position of Beauford West as the seat of both the local municipality as well as the district
municipality. It also accords with the location of the Beaufort West, situated as it is on the N1 highway
which connects Cape Town to the interior of the country, including Bloemfontein and eventually to
the country’s economic heartland of Gauteng.
These sectors are supported by related economic activities of Wholesale and Retail trade, catering
and accommodation (at a GVA of 15%) and Finance and Insurance which contributes 12% of the Gross
Value Added.
The economic growth rates are shown in Figure 7. As at 2019, the sectors with a positive growth rate
were General Government, and Finance and Insurance. These two related sectors show that the
economy’s future is closely tied to state service. In contrast, private sector activities ranging from
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agriculture (-8.7%), construction (-4.3%) and manufacturing (-3.1%) are all in decline in the local
municipality. If the trend continues, the economic diversity of the local municipality will narrow, and
its vulnerability to economic shocks will increase.
The generally non-existent economic growth can be compared to South Africa’s annual average
growth in seasonally adjusted, annualised gross domestic product growth. This was 2,9% (Statistics
SA, 2018), in 2018. The growth in the overall economy in the region is not keeping pace with growth
in the general economy.
Details on the study area’s sectoral contribution is shown in Table 11 below.
Table 11: Beaufort West LM Economic Sectors and GVA

Gross Value Added

Economic Sector

[2018, R’ millions]

% of Total

General government

R475.50

21.9%

Transport and storage

R369.80

17.0%

Trade, catering and accommodation

R329.30

15.1%

Finance and insurance

R276.40

12.7%

Agriculture, forestry and fishing

R253.50

11.7%

Community, social and personal services

R200.30

9.2%

Electricity, gas and water

R114.20

5.2%

Construction

R90.20

4.1%

Manufacturing

R64.60

3.0%

Mining and quarrying

R1.50

0.1%

R2 175.30

100%

Grand Total

The contribution made by each economic sector in value terms can be contrasted with the number of
jobs generated by each economic sector. The sectors that contribute the most economic value are not
ranked the same as if the sectors were ranked by number of jobs – the labour absorption rates for the
sectors are different.
When data for labour absorption is analysed, Table 12 below is produced. It provides the number of
jobs for employees within the municipal geographic area, in the various sectors (Western Cape
Government, 2020).
Table 12: Beaufort West LM Economic Sectors and Job Creation

Economic Sector
Trade, catering and accommodation

No. of Jobs
[2018, No. off]

3 126
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Economic Sector

No. of Jobs
[2018, No. off]

% of Total

Job / GVA
[Jobs/ R ‘million]

Agriculture, forestry and fishing

2 419

19.3%

6.54

General government

2 387

GVA / Job

7.25

Community, social and personal services

1 808

14.4%

6.54

Finance and insurance

1 283

10.3%

5.06

Transport and storage

640

5.1%

3.20

Construction

525

4.2%

4.60

Manufacturing

258

2.1%

2.86

Electricity, gas and water

67

0.5%

1.04

Mining and quarrying

2

0.0%

1.33

12 515

100%

5.75

Grand Total

The sectors that contribute the most employment to the regional economy are trade, catering and
accommodation, agriculture, forestry and fishing and general government – together these three
sectors contribute 63.4% of all jobs in the regional economy. The next most important sectors for job
creation are community, social and personal services and finance and insurance which together
contribute 24.7% of the total. The remaining sectors contribute 11.9% of jobs in the regional economy.
The average number of employment positions created per million Rand of Gross Value Added is shown
in the last column of Table 12. The average number of employment positions created for each million
Rand of Gross Value Added per year is 5.75. Those sectors with values higher than this are more
effective at creating a job for the value of the economic contribution than those who have values
lower than the average.
The sectors with the highest job generation capacity are: general government at 7.25 jobs per million
rand of Gross Value Added. Wholesale and retail trade’s figures are 6.57, agriculture at 6.54 and
personal services at 6.54. These are the next most efficient means of creating employment. The most
capital-intensive economic sectors: mining and quarrying electricity and gas and manufacturing
require more economic value to be created to add additional employment.
It should be noted that the figure for mining and quarrying can be regarded as an outlier and not to
be relied upon, since it is a tiny segment of the regional economy and only employs two people.
5.1.6

Labour Force

The labour force in the regional study area numbered some 12 515 people in 2018. The total
population of the regional study area is approximately 51 080. Figure 8 below provides detail on the
composition of the labour force.
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Figure 8: Regional Study Area Employment

The largest portion of the labour force, 32%, take semi-skilled jobs, followed by low-skilled jobs at 27%
and informal jobs at 25%. Skilled jobs make up 15% of the workforce in the regional study area in 2018
(Western Cape Government, 2020).
These figures mirror those on education, where less than ten percent of the population has tertiary
education and most of the population has not completed high school.
5.1.7

Household Dynamics

There are 14 935 households in the regional study area, with an average household size of 3.4 people.
This compares with a provincial average household size of 3.2. In the Community Survey 2016, the
gender of the head of household was enumerated, and at a provincial level 62% of households were
headed by men. At the level of the Central Karoo District, there are 59.2% of households headed by
men (Statistics South Africa, 2018).
At 99.6%, the regional study area has a higher proportion of formal dwellings than the province, where
the comparable figure is 82.4%.
Table 13: Regional Household Dynamics

Household dynamics
Municipality

Western Cape Province
Central Karoo District

Households

Average
Female headed
household size
households

Formal
dwellings

RDP/Govt
Owned
Dwellings

2016

2016

2016

2016

2016

1 933 876

3.2

735 669

1 593 891

571 997

21 980

3.4

8 965

21 498

9 797
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Household dynamics
Municipality

Households

Beaufort West LM

Average
Female headed
household size
households

Formal
dwellings

RDP/Govt
Owned
Dwellings

2016

2016

2016

2016

2016

14 935

3.4

-

14 868

6 917

In the regional study area, 46% of dwellings are RDP or government owned. This compares with 30%
in the Western Cape province. This finding accords with the employment data and indicates a greater
level of reliance by the population of the regional study area on government services.
The data pertaining to household dynamics across the study area as discussed above and based on
Community Survey 2016 and is provided in Table 13 above.
5.1.8

Household Services

The living conditions of the households in the regional study area are summarised in Table 14 below
(Statistics South Africa, 2018).
Table 14: Household services

Households [% of total]
Weekly
Ran out of
Refuse
Money to
Removal
Buy Food
87%
13%

No Safe
Drinking
Water
7%

Flush
Toilet with
Sewerage
93%

Central Karoo District

8%

97%

91%

Beaufort West LM

10%

97%

92%

Area

Western Cape Province

Victim of
Crime

Access to
Internet

10%

19%

17%

7%

11%

14%

10%

11%

In this table the percentage of households out of the total in the listed area is provided in the cells.
From the table it is clear that access to the internet by households in the regional study area, at 11%,
is lower than that of the Western Cape Province. The prevalence of households in the regional study
area to have run out of money to buy food in the past twelve months is the same as that in the Western
Cape province. The overwhelming majority of households have safe drinking water, have a flush toilet
in their dwelling that is connected to a waste water treatment works and enjoy weekly refuse removal.
5.1.9

Child Headed Households

The regional study area has a total of 505 maternal orphans, 1 092 paternal orphans and as many as
166 children who have had both parents pass away. This is 3.4% of the population of the study area,
a figure that is almost double that of the Western Cape province, which stands at 1.9%.
There were zero households in the Central Karoo District that reported the age of household head
being under 14 years old. There were however 203 households in the district with heads between 15
and 19 years old. Given the population distribution in the district, it is likely that the majority of these
households are located in the regional study area.
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5.2

Local Study Area Overview

The local study area comprises the project boundary and its close neighbours. The following discussion
captures the areas of potential socio-economic impact.

5.3

Land Use and Infrastructure

The proposed project is located on unused land to the norther east of Beaufort West. Beaufort West
is located in the Karoo, a dry and arid area of South Africa, which is not known for its productive grazing
or crop raising ability.
The dominant land uses in the area are the N1 highway, a long-distance rail line and the Karoo
Gateway Airport. Isolated homesteads exist along the N1, at least for the first few kilometres leading
out of Beaufort West.
The route has two components:
1. The solar park; and
2. The transmission line.
The land use and infrastructure characteristics of each component is described below. This section of
the report relies upon a census of the infrastructure and land-use impacts that has been conducted
for this study. The results of the census are contained in Appendix 1.
5.3.1

Solar Park

The solar park component of the project is the main segment of the project. A Google Earth image of
this component is shown in Figure 9 below.
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Site Boundary

Karoo Gateway Airport

Substations
Farms/Smallholdings

Long Haul Railway Line
N1 Highway

Figure 9: Southern Section of the Proposed Project

This impact census noted the presence of the following socio-economic infrastructure:
•

Lemoenfontein Game Farm entrance to the north west corner of the site;

•

Karoo Gateway Airport complex – this complex in includes a tarred runway, hangers and
maintenance workshops, staff accommodation, a flight school and a guest house;

•

Acacia Railway Siding and associated rail line – this section of long-haul railway runs from Cape
Town to De Aar. The railway carries both freight and passenger traffic. The Acacia Siding itself
is small and seldom used;

•

There are four farm/smallholding dwelling complexes with 200m of the site boundary,
situated across the N1 to the south east; and

•

The Nagenoeg Guest House is a dwelling complex 400m away from the site boundary on the
same side of the N1;

•

There is a further dwelling complex 600m away from the site boundary on the same side of
the N1;

•

The Noordeinde Substation is located within 300m of the site boundary on the same side of
the N1; and

•

There is a complex of farm buildings located within the site itself. This complex seems to be
abandoned.
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5.3.2

Transmission Line

The transmission line component of the project comprises of a power line that runs to the Droërivier
Substation, along a route that follows existing, larger, powerlines. A Google Earth image of this
component is shown in Figure 9 below.

Solar Park

Transmission Line
Beaufort West

N1 Highway
R61 Provincial Road

Long Haul Railway Line

N12 Highway
Substations
Major Road Crossing

Provincial Road

Figure 10: Southern Section of the Proposed Project

This impact census noted the presence of the following socio-economic infrastructure:
•

N12 road crossing;

•

R61 road crossing; and

•

Five other road crossings.

The transmission line follows the route of existing powerlines for its entire length.

5.4

Stakeholder Engagement

The following stakeholder engagement was carried out as part of either the public participation
process of an earlier Scoping process and as part of direct contacts with the affected parties.
5.4.1

Comments Made by the Public

This project was advertised for a Scoping process in November 2020. The project was advertised in
Die Courier newspaper, site notices were placed around the project and a database of potentially
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affected parties was send email notifications. This were sent to parties including the elected
community representatives.
Comments on the project were received from the public and some of these had a socio-economic
context. Those responses include the following:
•

The Karoo Gateway Airport had concerns with regards flight safety. These covered aspects
such as the glare from solar panels underneath the flight path of the airport and the erection
of obstacles in the flight path that have the potential to create aircraft collisions – such
obstacles included the solar panels themselves, the transmission line and the entrance gate
to the solar park;

•

The AVIC International Flight Training Academy had similar concerns regarding flight safety.
These covered: obstacles in the flight path; interference in the electro-magnetic spectrum
with communication and surveillance equipment used by pilots; and glare from the solar
panels. It was noted that the flight school uses short circuit training which will fly directly over
the proposed solar park. The concern in this regard was whether aircraft will have overfly
rights above the solar park. The academy noted the legal requirement for aerodromes to give
consent to land owners who would be erecting obstacles within an eight-kilometre radius of
the aerodrome;

•

The Karoo Gateway Airport further noted that the airport is an important economic hub,
bringing as it does flight trainees, instructors, administrators and aircraft maintenance staff,
tourists and diverted commercial aircraft to Beaufort West. This economic impact was
estimated as tens of millions of Rand per annum. Thus, the airport and associated flight school
created jobs within the local economy;

•

The Karoo Gateway Airport further noted that dust generated during construction would be
a potential hazard;
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6 IDENTIFICATION OF IMPACTS
6.1

Impacts and Mitigation Framework

All impacts are analysed in the section to follow with regard to their nature, extent, magnitude,
duration, probability and significance.
ISO 14001-2004 defines impacts as “any change to the environment, whether adverse or beneficial,
wholly or partially resulting from an organization’s environmental aspects”.
When considering an assessment of the impacts and their mitigation, the following definitions as per
Table 15 apply.
Table 15: Impact and Mitigation Quantification Framework

Nature

The project could have a positive, negative or neutral impact on the environment.
Local – extend to the site and its immediate surroundings.

Extent

Regional – impact on the region but within the province.
National – impact on an interprovincial scale.
International – impact outside of South Africa.
Degree to which impact may cause irreplaceable loss of resources:
Low – natural and socio-economic functions and processes are not affected or minimally
affected.

Magnitude

Medium – affected environment is notably altered; natural and socio-economic functions
and processes continue albeit in a modified way.
High – natural or socio-economic functions or processes could be substantially affected or
altered to the extent that they could temporarily or permanently cease.
Short term – 0-5 years.
Medium term – 5-11 years.

Duration

Long term – impact ceases after the operational life cycle of the activity either because of
natural processes or by human intervention.
Permanent – mitigation either by natural process or by human intervention will not occur
in such a way or in such a time span that the impact can be considered transient.
Almost certain – the event is expected to occur in most circumstances.
Likely – the event will probably occur in most circumstances.

Probability

Moderate – the event should occur at some time.
Unlikely – the event could occur at some time.
Rare/Remote – the event may occur only in exceptional circumstances.
Provides an overall impression of an impact’s importance, and the degree to which it can
be mitigated. The range for significance ratings is as follows0 – Impact will not affect the environment. No mitigation necessary.

Significance

1 – No impact after mitigation.
2 – Residual impact after mitigation.
3 – Impact cannot be mitigated.
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Mitigation

Information on the impacts together with literature from socio-economic science journals,
case studies and field work will be used to provide mitigation recommendations to ensure
that any negative impacts are decreased and positive benefits are enhanced.

Monitoring

Monitoring usually involves developing and implementing a monitoring programme to
identify deviations from the proposed action and to manage any negative impacts. The
recommended mitigation measures will also include monitoring measures.

A well-designed, well implemented, well managed solar park can bring significant socio-economic
benefits to the communities that it serves. If configured or operated in a way that ignores significant
socio-economic needs or potential impacts, the proposed project may have significant socio-economic
costs or liabilities for the stakeholders and affected communities.
Therefore, assessing socio-economic impacts is a complex process due to the multi-dimensional
nature of the human interactions. This occurs in situations where a particular impact affects a group
of stakeholders differently. An inter-connection of impacts can also be encountered whereby a
number of impacts are related and when assessed cumulatively, their impacts may be of significance.
The impact assessment scores both before and after mitigation were arrived at by the specialist team
engaging in a modified version of the Delphi technique, where the team discussed the scores, and
through a process of iteration arrived at a consensus for each of the values. Where additional
information was needed to decide, the technique would be halted, the necessary information would
be uncovered and included in the report, and the technique would be recommenced.
6.2

Identification of Activities and Aspects

An “Activity” is defined as a distinct process or risks undertaken by an organisation for which a
responsibility can be assigned. Activities also include facilities or pieces of infrastructure that are
possessed by an organisation (International Organization for Standardization, 2011).
An aspect is defined as elements of an organisation’s activities or products or services that can interact
with the environment.
In order to capture the impacts associated with the proposed infrastructure, an activity – aspect –
impact table was created refer to Table 16 below.
Table 16: Activity, Aspects and Impacts of the Project

Activity

Aspect

Potential Impact – Positive

Potential Impact – Negative
Loss of agricultural production

Land
and Land Acquisition
Servitude
Rights
Acquisition
Servitude Rights

Loss
of
land
(including
structures and cultivated areas)
through project infrastructure
Some restrictions on use of
productive land
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Activity

Aspect

Potential Impact – Positive

Electricity generation

Economic growth and induced
impacts.

Potential Impact – Negative

Additive to the local economy
Flight Safety – obstacles and
electromagnetic interference

Presence of operational
solar park adjacent to an
aerodrome
Scheme
Operations
Supply of goods and
Opportunity for local business
services to the project
Opportunity for local labour
force
Administration
Technical Input

and Employment of staff locally
Skills development
Security Concerns

Access into properties
Employment of people locally
Sourcing
of
equipment,
machinery and services locally

Noise
Solar Park Construction –
piling, frame erection and Employment of local people
solar panel mounting,
electrical installation and
rehabilitation
Construction
Phase

Dust

Influx of people seeking
employment and associated
impacts (e.g. cultural conflicts,
squatting,
demographic
changes, anti-social behaviour,
and incidence of HIV/AIDS)

Sourcing
of
equipment,
machinery and services locally
Increased traffic

Transport of goods to site
and employment of staff

Noise
Employment of people locally
Security
concerns
contractor’s access
property

Transmission Line

when
private

Sourcing
of
equipment,
machinery and services locally
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Activity

Aspect

Potential Impact – Positive

Potential Impact – Negative
Damage or wear to access
roads
Security Concerns

Rehabilitation

Damage to
equipment

6.3

property

or

Impact and Mitigation Assessment

Taking these impacts into account and based on the project description as well as the applicable
legislation and policy and planning issues, the following socio-economic impact variables have been
identified as being associated with the project. These impacts are in accordance with Vanclay’s list of
socio-economic impact variables (Vanclay, 2002; Wong, 2013) clustered under the following seven
main categories as follows
Health and well-being impacts
•

Annoyance, dust and noise;

•

Security;

•

Increased risk of HIV and AIDS; and

•

Personal safety, increased hazard exposure.

Worker Health and Safety
•

Construction site risks;

•

Exposure to disease; and

•

Gender considerations in employment.

Risks to Flight Safety
•

Obstacles;

•

Glare and reflection; and

•

Communication and surveillance interference.

Quality of the living environment (Liveability) impacts
•

Disruption of daily living activities; and

•

Perceived quality of life.

Economic and material well-being impacts (positive)
•

Increased economic activity;

•

Increase in employment opportunities; and
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•

Increased opportunities for Small Medium and Micro Enterprises (SMME).

Economic and material well-being impacts (negative)
•

Loss of land for productive agriculture.

These categories are not exclusive, nor fully inclusive of the project specific impacts, and at times tend
to overlap as certain processes may have an impact within more than one category. For instance,
changes to the division of labour, as discussed under the category gender relations, will also have an
impact on the family and community. In much the same manner increased demand on existing
infrastructure, facilities and social service, addressed under the category institutional, legal, political
and equity, will have some bearing on the quality of the living environment.
Cumulative impacts can be both positive and negative. Cumulative impacts refer to the impacts that
are incremental on the environment that results from the impacts of the proposed action when added
to the existing and foreseeable future actions. These impacts can also be temporary in nature (by
being restricted to the construction phase) and permanent (occurring in both the construction and
operation phase).

6.4

Impacts During the Planning Phase

During the planning phase, long-term socio-economic impacts that should be considered and
mitigated where necessary. This pro-active approach ensures that the reduces the scope of the
negative impacts. The impacts and mitigations listed below have been sourced from the project team’s
experience with similar projects.
6.4.1

Risks to Flight Safety

The risks for flight safety stem from the proximity of the Karoo Gateway Airport to the site. The risks
have been summarised by the airport and the flight school in correspondence dated in November and
December 2020.
The airport management stated that the project is on concern since a “…clear and uninterrupted
airspace [is] needed plus all CAA Regulations to be followed for the area in a radius of about 16-18km
around the Karoo Gateway Airport”
In particular, the hazards were noted as “…dangerous overhead transmission power lines, the glare of
panels that can blind pilots and other potential interferences related to the day-to-day activities
around a fully and busy functioning airport”
Users of the airport were noted to be “Commercial/Business/SANPARKS/SA Airforce aircraft and
helicopters/SA Emergency and Red Cross Aircraft, as well as private aircraft” and “the Karoo Gateway
Airport can also be used as a diversion airport for flights to George, Cape Town, and other smaller
airports should emergencies arise”
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A further comment was submitted by a town planning specialist on behalf of the airport which raised
the safety issue of “…the solar plant negatively affecting] communication and surveillance equipment
which could result in further fatal situations”.
The airport is empowered in terms of South African Civil Aviation Notices to be responsible for
obstacles erected in its airspace. This obligation can be met by the operator negotiating with
landowners who wish to erect such obstacles, leading to the purchase or air easements surrounding
the airport.
The airport’s concerns with regards flights safety are well presented and a complete discussion of the
matter is best handed by an appropriate specialist who would be able to assess the extent to which
the proposed project erects obstacles that would be a danger to flight safety.
Should there be such obstacles erected, a process of negotiation should ensure to ensure that the
Solar Park and the airport could co-exist. A separate discussion below covers the economic impacts of
airports on economic development, and the authors suggest that these two land uses would be
mutually complementary over the long term.
As a result of the analysis above, the following impact/mitigation table (Table 17) has been generated.
Table 17: Health and Socio-Economic Well Being Impact/Mitigation Table

Environmental Feature

Risks to Flight Safety

Project life-cycle

Operational Phase

Potential Impact

Proposed Management Objectives / Mitigation Measures
•

Flight Safety Concerns
•

Before
Mitigation
After
Mitigation
Significance of
Impact and
Preferred
Alternatives

6.4.2

The recommendations suggested by the aviation specialist appointed
as part of the EIA process for the proposed project should be
adhered to.
The project proponents should adopt a pro-active and co-operative
stance with regards the process of the negotiating air easements with
the Karoo Gateway Airport (should these be required)

Nature

Extent

Magnitude

Duration

Probability

Significance

Negative

Site

Moderate

Short term

High

2

Negative

Site

Low

Short term

Medium

1

This impact is a significant concern for landowners. Mitigation measures are based
upon prior planning to eliminate any risks to flight safety.
This mitigation measure does not influence the choice of alternatives considered in the
study.

Family and community impacts

The workforce will be recruited from the regional study area, consequently the influx of construction
workers is limited both in terms of numbers and duration, and any disruption to family structures and
social networks is most likely to be limited.
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During the construction phase of the project there will be no significant influx of workers at any of the
sites.
6.4.3

Institutional, legal, political and equity

The institutional, legal political and equity impacts associated with the project include:
•

Attitude formation towards the project;

•

Decreased level of community participation in decision making, loss of empowerment;
and

•

Compliance with municipal by-laws.

Decreased level of community participation in decision making, loss of empowerment
Although there does not seem to be any significant attitude formation towards the project it is still
important for the project proponent to ensure that a communication channel is created between the
project proponent and the general public. Any reasonable public concerns will need to be addressed
through a transparent and swift process. The Public Participation Process (PPP) provides a channel
through which stakeholder can engage with the project proponents and environmental and social
compliance consultants to ensure that they have input in respect of decisions affecting them and
needs to be carefully and thoroughly planned.
Compliance with municipal by-laws
It is important that the applicable municipal by-laws are understood and complied with to ensure that
the environment and the public remain safe and secure. This is particularly important with regard to
construction sites that are in close proximity to populated areas and in respect of:
•

By-Law Relating to Streets;

•

Municipal Land Use Planning By-Law;

•

Wastewater By-Law;

•

Stormwater By-Law;

•

Property Rates Policy By-Law;

•

Municipal Standard Zoning Scheme By-Law;

•

Refuse Removal By-Law.

As a result of the analysis above, the following impact/mitigation table (Table 18) has been generated.
Table 18: Institutional, Legal, Political and Equity Impact/Mitigation Table

Environmental Feature

Institutional, Legal, Political and Equity

Project life-cycle

All Phases

Potential Impact

Proposed Management Objectives / Mitigation Measures

Attitude formation towards
project

•

Promptly deal with any raised expectations amongst communities
regarding perceived benefits associated with the project, through a
process of communication and consultation.
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•

Promptly address any concerns raised by the public in a transparent
manner.
Where necessary always provide prompt and clear feedback to
communities.

•

Compliance with municipal
by-laws
Before
Mitigation
After
Mitigation
Significance of
Impact and
Preferred
Alternatives

6.4.4

•

Include all relevant community members in decisions affecting them.

•

Ensure that all municipal by-laws are complied with.

Nature

Extent

Magnitude

Duration

Probability

Significance

Negative

Site

Moderate

Short term

High

2

Negative

Site

Low

Short term

High

1

The impact on project progress could be significant if grievances are not addressed. This
can be effectively mitigated through the establishment of a grievance procedure and
adherence to local by-laws
The impact has no impact on project alternatives.

Gender relations

Gender refers to the characteristics attributed to males and females by society and is associated with
available power and resources. These characteristics, together with the associated power and
resources, vary widely between cultures and tend to change over time. The gender relationships
associated with the project may include.
•

Cultural resistance towards women; and

•

Division of labour.

Cultural resistance towards women
Although equal access to employment across gender lines is a recognised right, the application of this
right is often executed without careful consideration of the factors that may frustrate this right
amongst women in the workplace. In this regard women are often subjected to cultural factors within
the workforce from both peers on the job and from management who may resist both employing and
promoting women, often based on cultural prejudices. Consequently, the International Labour
Organisation points out that:
“Societies therefore have an obligation to create conducive socio-economic environment for all their
citizens to be able to exercise their right to work, fully utilizing their human potential. Furthermore,
evidence has shown that when women are employed and have their own income in their hands, there
exist both direct and indirect socio-economic benefits for themselves and their households” (Otobe,
2014, p. 1).
With the employment of women during the construction and operational phases of the project it is
important to ensure that cultural factors do not hinder the process of employing women and ensuring
that they enjoy equal opportunities to men in the workforce.
Division of labour
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Following on from the above, the division of labour is a critical aspect that will also lead to various
impacts during both the construction and operational phases of the project. During the construction
and operational phases of the project women will be integrated into the workforce, however, this will
come with various challenges. Women and men work on different tasks, have different biological, sex,
gender and health needs, and have different roles within the family, all of which need to be considered
in order to create a workplace, without discrimination, that is accessible to both women and men on
an equal basis (World Health Organization, 2006).
In introducing women into the workforce, it must be noted that women are over-represented amongst
the poorer sectors of society, particularly within the more rural communities, and under-represented,
both vertically in terms of responsibility and seniority as well as horizontally in respect of certain
functional areas and job categories (Otobe, 2014, p. 22). This is especially the case in the local project
area where the proportion of women to men is higher than the provincial average. Thus, the potential
labour force is dominated by women.
As a result of the analysis above, the following impact/mitigation table (Table 19) has been generated.
Table 19: Gender Relations Impact/Mitigation Table

Environmental Feature

Gender Relations

Project life-cycle

Construction Phase

Potential Impact

Proposed Management Objectives / Mitigation Measures

Cultural resistance towards
women

•
•

Division of labour

•
•
•
•
•
•

Before
Mitigation
After
Mitigation
Significance of
Impact and

Sensitise staff in respect of gender sensitive issues that are pertinent
to the workplace.
Ensure gender inclusivity and equity with respect to all
compensation.
Prioritise gender inclusivity and equity in access to resources, goods,
services and decision making with the aim of empowering women.
Promote equal job opportunities for women and men during the
construction and operational processes.
Prioritise and articulate gender inclusivity and equity in the project
documents by including specific strategies and guidelines for
implementation.
The project documents should also include clear mechanisms
through which the actual implementation of the activities and the
impact on the ground can be monitored and evaluated.
Develop a grievance procedure to specifically address gender
matters.
Factors such as culture should be considered when planning for
gender activities since they play a great role in influencing gender
relations.

Nature

Extent

Magnitude

Duration

Probability

Significance

Negative

Site

Moderate

Short term

High

2

Negative

Site

Low

Short term

High

1

The impact on project equity promotion would be moderate if this impact were not
addressed. This can be effectively mitigated through policy and implementation of
policy.
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Preferred
Alternatives

6.5

The impact has no impact on alternative route selection.

Impacts during the Construction Phase

The construction activity will impact the socio-economic environment both positively and negatively.
Given the nature of the project area, construction activity is likely to cause a number of social
nuisances as well as possible economic implications on the communities and commercial activities.
With a project of this nature, most socio-economic impacts are experienced during the construction
phase, as this is when construction related activities, relating to the influx of labour and the use of
construction machinery occurs.
6.5.1

Economic Opportunity

The project will create meaningful economic stimulus to the local economy during the construction
phase. An indication of the degree of stimulus can be obtained by comparing the GVA for the regional
study area of R2 175 million per annum with the estimate of the local value created over the project
period of R561 million. Most of this value will accrue over the planning and construction periods, and
using a three-year timeframe for this estimate, the project will contribute in the order of 9% to the
regional study area GVA over this period.
In addition to the economic value added, the construction phase was estimated to produce some 788
job years of employment in the regional study area. Taking into account past experience with
renewable project implementation in South Africa, 63 job years (8%) are likely to accrue to females,
and a total of 323 job years (41%) are likely to accrue to youth.
The official youth unemployment rate in the region is higher than the general unemployment rate, at
25.2%. This project has the potential to impact positively on this rate should employment practises
targeted at workers (male and female) under 35 years old be adopted.
The high number of impoverished households shows that there are vulnerable communities in the
study area. It is recommended that the appointed contractor use local SMME’s and local unskilled
labour as far as possible during the construction phase to enhance any local economic impact. In
addition, this would increase the skills in the area after construction is completed.
In this way more project revenue will stay in the area, raising economic activity and increasing welfare,
resulting in induced economic opportunity. In South Africa, most employment is generated through
small and medium business. Given the size of the proposed project, should contracts between local
SMMEs be implemented, it is likely that there will be an increase in employment by SMMEs for the
duration of the contracts.
In particular, the project has the potential to create a number of opportunities for existing and new
local SMMEs. These opportunities range from site clearing, to fencing, parts of the construction scope

5 May 2021

Page 50

Proposed Beaufort West 75MW Solar PV Project

and supply of materials. There are also opportunities for community members to provide labour,
catering, accommodation and other services to the new workers.
Where possible, the project proponent should support and encourage the development of SMMEs
and local or regional suppliers in line with government policy.
Education levels provide an indication of the level of skill in the community and the degree to which
skills can be skilled. Rural and less developed areas are mostly defined by poverty, while poverty is
associated with poor education outcomes.
Attempts to break the poverty cycle of the project areas will require more than secondary school
education. Higher education or further skills training is required. It is therefore important that the
community members under-go skills development. It is also recommended that the project proponent
institute a skills development program during construction.
The project proponent should monitor the employment process. Employment audits should be
conducted. It is important that women are also provided employment opportunities. Audits should
pay attention to the employment process of women to ensure that exploitation does not take place.
6.5.2

Noise and Dust

During the construction phase, there is a potential for communities to be exposed to increased dust,
noise other nuisance disturbances. The site is located in an isolated area where the number of
community receptors is limited to a handful.
The generation of dust stems from activities such as clearing of vegetation, piling and vehicle
movement during the construction phase. This situation will be worst during the dry season and during
windy seasons. Airborne particulates may pose a hazard to aircraft or to residents downwind of the
construction site that suffer from upper respiratory tract problems. Mitigation through dust
suppression will allow for this impact to be effectively managed.
During the construction, equipment will be required for the site clearance, and during piling and
trench excavation for electrical connections. A degree of noise generation will be unavoidable. The
degree of noise, frequency of noise and individual perception are all important considerations when
determining the impact on noise. Adequate warning of high noise events such as blasting (if required
owing to the nature of the subsoil material) should be communicated to the affected communities
prior to carrying out such activities. Construction times should be limited to normal working hours.
6.5.3

Worker Health and Safety

The impacts of construction can affect the health and safety of those working on the construction site
and disturbance to the environment and animals. These impacts can be mitigated in the
Environmental Management Programme (EMPr) and through adherence to the Occupational Health
and Safety Act 85 of 1993.
An influx of workers is often characterised by higher health risks, particularly if the influx is male
dominated. These include a higher disease burden and rise in HIV/AIDS rates. There is an increased
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risk associated with the gathering of construction workers in a concentrated area and the availability
of disposable income which may attract prostitution. In this regard the World Bank (Gender in
Agriculture Sourcebook, 2009, pp. 367-368) indicates that there is a strong link between infrastructure
projects and health as:
“Transport, mobility, and gender inequality increase the spread of HIV and AIDS, which along with
other infectious diseases, follow transport and construction workers on transport networks and other
infrastructure into rural areas, causing serious economic impacts.”
It is expected that this influx will be limited owing to the large pool of potential workers for the project
being available in Beaufort West. The fact that the town is close to the construction site will obviate
the need for communal living conditions that may increase the chances for the spread of disease.
The risk of COVID-19 rates in Beaufort West should be borne in mind – the project should implement
mitigation measures to ensure that it does not become a disease vector. Positive cases should be
isolated and tracing measures implemented to ensure that an outbreak does not occur at the
construction site.
There should also be awareness and education campaigns on health and socio-economic risks such as
HIV/AIDS, COVID-19 and crime prevention.
Given that the project will employ females are part of the workforce, gender considerations should
enjoy priority. The workplace should be free of harassment and employment practises should be
transparent and free from any coercion or trading. The workplace should make adequate provision
for separate gender changing areas and ablution facilities.
6.5.4

Security

There are safety concerns related to the construction activity. Landowners adjacent to similar projects,
generally express security concerns, including an increase in crime rates once an area experiences an
increase in population owing to the number of construction workers on site.
Mitigation measures include the project proponent, prior to construction, planning for the
management of workers by taking measures such as readily identifiable clothing, having the site
fenced and secured and taking measures to ensure workers do not congregate outside the site before
or after working hours. A security policy must be drafted and strictly enforced by the contractors.
As a result of the analysis above, the following impact/mitigation table (Table 20) has been generated.
Table 20: Construction Phase Impact/Mitigation Table

Environmental Feature

Economic opportunities arising from the construction phase

Project life-cycle

Construction phase

Potential Impact

Proposed Management Objectives / Mitigation Measures
•

SMME Participation

Local SMMEs should be given an opportunity to participate in the
construction of the project through the supply of services, material or
equipment.
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Environmental Feature

Economic opportunities arising from the construction phase

Project life-cycle

Construction phase

Potential Impact

Proposed Management Objectives / Mitigation Measures
•

Job Creation and Skills
Development

•
Indirect Employment Impacts

The main contractor should employ non-core labour from the regional
study area as far as possible during the construction phase.
Spaza/informal trader shops may open next to the site as a consequence
of construction. These should be controlled by the contractor to limit
their footprint and to ensure that the Beaufort West Local Municipality’s
–By-law Relating to Streets are complied with.

Nature

Extent

Magnitude

Duration

Probability

Significance

Before
Mitigation

Positive

Regional

Medium

Short Term

Likely

1

After Mitigation

Positive

Regional

Large

Short Term

Likely

3

Significance of
Impact and
Preferred
Alternatives

Individuals who will benefit during the construction are limited to those who actively
participate in the construction activity through employment, sub-contracting or other
economic opportunities. Active participation should be encouraged. The benefits on such a
construction will take place irrespective of which routing alternative is preferred.

Environmental Feature

Disturbance arising from the construction phase

Project life-cycle

Construction phase

Potential Impact

Proposed Management Objectives / Mitigation Measures
•

Increase in Dust

•
•
•

•
Influx of workers
•
•

•
•
Worker Health and Safety
•

Dust and disturbance can be mitigated through the use of appropriate
dust suppression mechanisms;
Adherence to road signage can be added as an advantage and a
measure to manage the increase in dust levels;
Mitigation measures management should be adhered to according to
the relevant specialist studies.
All employment of locally sourced labour should be controlled on a
contractual basis. If possible, and if the relevant Ward Councillors deem
it necessary, the employment process should include the affected
Ward Councillors.
People in search of work may move into the area, however, the project
will create a limited number of job opportunities. Locally based people
should be given opportunities and preferences over others;
No staff accommodation should be allowed on site;
Influx of workers could may lead to increased diseases and HIV/AIDSs
& STI as well as STD infections, therefore awareness programmes
should be implemented through the local educational institutions and
for the workers as well.
The provisions of the OHS Act 85 of 1993 and the Construction
Regulations of 2014 should be implemented on all sites;
Account should be taken of the safety impacts on the local community
when carrying out the longitudinal aspects of the project, such as the
pipelines;
Contractors should establish HIV/AIDS awareness programmes at their
site camps.

5 May 2021

Page 53

Proposed Beaufort West 75MW Solar PV Project

Environmental Feature

Disturbance arising from the construction phase

Project life-cycle

Construction phase

Potential Impact

Proposed Management Objectives / Mitigation Measures
•
•
•
•
•

Security

•
•
•

Noise impacts

•
•
Damage to property
•
•

The site should have a COVID-19 risk assessment, policy and plan. The
COVID protocols recommended by this process, and those stipulated
as the legal minimum should be enforced on site
Gender sensitive work place practises should be planned for and
adopted on site. Employment practises should be demonstrated free
of coercion or harassment.
The camp site for the project and the longitudinal construction sub-site
laid down areas should be fenced for the duration of construction;
All contractors’ staff should be easily identifiable through their
respective uniforms;
A project policy on management of workers should be developed. This
would include education and awareness to be conducted with regards
crime, trespassing and not gathering outside the site could be
conducted.
Security staff should only be allowed to reside at contractor camps and
no other employees.
Prior notice should be given to surrounding communities of noisy event
such as blasting.
Construction work should take place during working hours – defined as
07h00 to 17h00 on weekdays and 07h00 to 14h00 on Saturdays. Should
overtime work be required, that will generate noise, consultation with
the affected community or landowner should take place.
If a risk existing of damage taking place on a property as a result of
construction, a condition survey should be undertaken prior to
construction;
The contractor is to make good and acknowledge any damage that
occurs on any property as a result of construction work;
Where crops and agricultural machinery are damaged, compensation
is to be paid to the farmer for the proven loss of these crops;
The farmer should be compensated for any loss of income experienced
at the account of the contractor.

Nature

Extent

Magnitude

Duration

Probability

Significance

Before
Mitigation

Negative

Local

Medium

Short Term

Likely

2

After Mitigation

Negative

Local

Low

Short Term

Moderate

1

Significance of
Impact and
Preferred
Alternatives

Disturbances and irritation during construction is to be expected. These can then be
successfully mitigated through contractor specifications that are issued at a tender stage
and through the continuous monitoring of contractor proceedings and performance
during construction phase.
Negative impacts owing to the construction will unfortunately be experienced
irrespective of the site and routing alternative that is most preferred and chosen.
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6.6

Impacts During the Operational Phase

During the operational phase, a project of this nature will have long-term socio-economic impacts that
should be considered and mitigated where necessary. The impacts and mitigations listed below have
been sourced from input by stakeholders, as well as by using the project team’s experience with
similar projects.
6.6.1

Economic Impacts

The positive economic and material well-being impacts associated with the project include:
•

Support to the national grid through the generation of electricity;

•

Stimulus to the national and regional study area in the form of spending associated
with the project;

•

Increase in employment opportunities; and

•

Increased opportunities for SMMEs.

Jobs created during the operational phase of the project will be limited when compared to the
construction phase, but 1 066 job years will be created directly by the project over its 20-year
operational lifespan. In total it was estimated that 55 jobs in total will be created in this timeframe in
the South African economy as a result of the project.
Economic opportunities will range from the supply of labour and skills to the project, supply of
materials and equipment and an increase in wholesale and retail trade in the regional economy.
Stakeholders from the aerodrome adjacent to the project mentioned that “… is in the process of
further expanding exponentially – both in activities as well as infrastructure. Subsequently also the
substantial increase of Commercial and other flights is imminent”. They further noted the economic
contribution that the aerodrome makes to the “local Beaufort West economy is boosted by tens of
millions of Rands each year directly due to the Karoo Gateway Airport and related activities plus
extensive and sustainable job opportunities”
The regional economy is dominated by three sectors, together contributing 63% of the total: general
government; transport and storage; and wholesale and retail trade, catering and accommodation. The
airport’s contribution to the economy is captured within these segments. An airport such as this is an
important economic contributor with its being able to create connections with the larger world and
thereby increasing economic activity. The literature suggests that large regional airports contribute to
economic growth and the same is true of regional airports in high-income tourist destinations. For
general aviation airports, (Button, 2009), found that small airports in Virginia, USA, contribute
between 1.8 and 4% of an areas GVA for every doubling of the passenger volumes.
The synergy between the airport and the proposed solar park is clear – the development and
maintenance of a park such as this requires the support of specialists for whom the airport will offer
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a convenient point of access. Should the flights be available and suitably priced it is probable that the
use of the airport by the solar park will increase its economic contrition.
To ensure that economic activity derived from the project is localised as far as possible, measures
should be adopted to increase local procurement of the human resources and procurement.
As a result of the analysis above, the following operational phase impact/mitigation table (Table 21)
has been generated.
Table 21: Operational Phase Economic Impacts (Positive) Impact/Mitigation Table

Environmental Feature

Economic Impacts (positive)

Project life-cycle

Operational Phase

Potential Impact

Proposed Management Objectives / Mitigation Measures
•

Economic

•
•

Local Procurement
•
•
Job Creation and Skills
Development

•
•

Before
Mitigation
After
Mitigation
Significance of
Impact and
Preferred
Alternatives

6.6.2

The solar park will stimulate the local economy through the provision
of jobs and through local procurement
It will contribute to the improvement of the national electricity
supply at a price that has been set by a competitive bidding process
Local SMMEs should be given an opportunity to participate in the
operation of the project through the supply of services, material or
equipment.
A procurement policy promoting the use of local business where
possible, should be put in place and applied throughout the
operational phases of the project.
Support the use of the airport as a transport link for outside
specialists to conduct work at the solar park.
Women should be given equal employment opportunities and
encouraged to apply for positions.
A skills transfer plan should be put in place at an early stage and
workers should be given the opportunity to develop skills whilst in
employment.

Nature

Extent

Magnitude

Duration

Probability

Significance

Positive

Regional

High

Long Term

Likely

3

Positive

Regional

High

Long Term

Likely

3

The solar park in the regional study area will provide economic stimulus to the regional
study area for the long-term. The solar park should adopt policies that are supportive of
local procurement and support for local enterprises.

Economic and material well-being (negative)

There are indirect impacts from the project that may have economic impact. Impacts in this class for
the project are:
•

Loss of productive agricultural land;

•

Potential impact at the Karoo Gateway Airport should the solar park prevent the airport being
used for flights.
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Loss of productive land
The implementation of the proposed project will have an impact on landowners in that land that
would otherwise have been used for agriculture would now be re-purposed for use as a solar farm.
The authors view this as a very low impact, given that the agricultural yield from the land in the area
is very much power than the yield from a solar park. The economic impact – both in terms of
contribution of the Gross Value Added to the regional study area, and in terms of jobs created, of the
land being used as a solar park will far outweigh any possible agricultural use.
Karoo Gateway Airport
The economic value added of the airport exists in its ability to handle flights that bring in visitors, its
use as a flight base for third parties and its economic value as a flight school. All of these depending
on the airport being able to offer safe flight paths into and out of the airport.
Should the proposed solar park and transmission line prevent this use – either by erecting obstacles
in the flight paths or posing an unmitigable risk to safety from the glare emanating from the solar
modules it is probable that the economic value added by the airport will be negatively affected. To
determine whether or not the proposal solar park and transmission line creates this unmitigable risk
to flight safety, the EIA has appointed two specialists: a glint and glare specialist and civil aviation
expert to assess the extent of the risks.
The airport has a responsibility to monitor such risks to airport safety, and where necessary should
undertake a process of either obtaining air easements on surrounding properties or purchasing that
property, to ensure flight safety.
The results of the specialist studies related to aviation will be relied upon when assessing this impact.
As a result of the analysis above, the following impact/mitigation table (Table 22) has been generated.
It applies to the planning phase of the proposed project.
Table 22: Operational Phase Economic Well Being (Negative) Impact/Mitigation Table

Environmental Feature

Economic and material well-being (negative)

Project life-cycle

Operational Phase

Potential Impact

Proposed Management Objectives / Mitigation Measures

Loss of productive land
Karoo Gateway Airport

Before
Mitigation
After
Mitigation

•

A very low impact that does not require mitigation.

•

This impact depends upon the influence that the proposal solar
project has on the safety of flight for the airport. This will be covered
by other specialists and their mitigation measures should be
adopted.

Nature

Extent

Magnitude

Duration

Probability

Significance

Negative

Local

Low

Short Term

Low

1

Negative

Local

Low

Short Term

Low

1
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Significance of
Impact and
Preferred
Alternatives

This important is not considered significant. It should be noted that this study defers to
the aviation specialists with regards the ability to the aerodrome to exist in proximity to
the proposal solar park.

7 ANALYSIS OF ALTERNATIVES
Based on the impact assessment and the suggested mitigation measures, the proposed technical
alterative detailed for the proposed solar park and transmission line do not have an impact upon the
socio-economic impact of the project.
Having taken into consideration the project aims of electricity generation using renewable power
sources, and considering the assessment above which does not indicate any fatal socio-economic
flaws. The “No-go” option is not supported by this study.
The benefits from the project going ahead, from a socio-economic perspective, will be larger than the
project not proceeding.

8 IMPACT STATEMENT
An impact statement is required as per the NEMA regulations with regards to the proposed
development.
The regional study area is a rural economy with a narrow base, population growth is lower than in
surrounding areas and the per capita economic performance is lower than in surrounding local
jurisdictions. The proposed project is adjacent to an aerodrome, which contributes to the local
economy and should not be disturbed. Otherwise, the project site has very few social receptors
surrounding the site, and the project has a low operational footprint on the social environment. The
social and economic impacts of the project are expected to be mainly positive in the sense that the
local economy will be stimulated and broadened. The negative impacts are limited in nature and scope
and can be successfully mitigated by management rules and practises. It is therefore found that the
project, once the recommended mitigation measures have been implemented, has a nett positive
impact on the socio-economic environment of the regional study area
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APPENDIX 1: CENSUS OF PROPOSED PROJECT IMPACTS
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Table 1: Property Directly Impacted by the Solar PV Area

Name

Co-Ordinates

Lemoenfontein
Game Farm
Entrance

32°19'01.34" S
22°36'06.16" E

Beaufort West 75 MW Solar PV Plant

Image

-1-

Western Cape Province

Appendix 1 – Census of the Potential Beaufort West 75MW Direct Socio-Economic Impacts

Name

Co-Ordinates

Karoo Gateway
Airport complex

32°18'02.77" S
22°39'58.27" E

Beaufort West 75 MW Solar PV Plant

Image

-2-

Western Cape Province
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Name

Co-Ordinates

Acacia Railway
Siding

32°17'58.52" S
22°39'39.92" E

Beaufort West 75 MW Solar PV Plant

Image

-3-

Western Cape Province
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Name

Co-Ordinates

Beaufort West 75 MW Solar PV Plant

Image

-4-

Western Cape Province
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Name

Co-Ordinates

Dwellings:
approx – 200 m
from project
boundary

32°17’57.72” S
22°39’50.43” E

Beaufort West 75 MW Solar PV Plant

Image

-5-

Western Cape Province
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Name

Co-Ordinates

Image

Farm and
dwellings
32°18’22.76” S
- 6 -approx. – 200
22°38’56.67” E
m from project
boundary

Beaufort West 75 MW Solar PV Plant

-6-

Western Cape Province
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Name

Co-Ordinates

Dwellings
approx. – 200 m
from project
boundary

32°18’31.54” S
22°38’34.41” E

Beaufort West 75 MW Solar PV Plant

Image

-7-

Western Cape Province
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Name

Co-Ordinates

Beaufort West 75 MW Solar PV Plant

Image

-8-

Western Cape Province
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Name

Co-Ordinates

Dwellings
approx. – 200 m
from project
boundary

32°18’41.79” S
22°38’19.32” E

Beaufort West 75 MW Solar PV Plant

Image

-9-

Western Cape Province
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Name

Co-Ordinates

Dwellings
approx. – 400 m
from project
boundary

32°18’51.36” S
22°38’10.17” E

Beaufort West 75 MW Solar PV Plant

Image

- 10 -

Western Cape Province
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Name

Co-Ordinates

Dwellings
approx. – 600 m
from project
boundary

32°19'02.73" S
22°37'57.90" E

Beaufort West 75 MW Solar PV Plant

Image

- 11 -

Western Cape Province
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Name

Co-Ordinates

Noordeinde
Substation

32°19'11.50" S
22°37'16.13" E

Beaufort West 75 MW Solar PV Plant

Image

- 12 -

Western Cape Province
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Name

Co-Ordinates

Beaufort West 75 MW Solar PV Plant

Image

- 13 -

Western Cape Province
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Name

Co-Ordinates

Image

Solar PV Farm
32°17'55.41" S
Dwelling, within
22°38'05.45" E
the solar PV area

Beaufort West 75 MW Solar PV Plant

- 14 -

Western Cape Province

Appendix 1 – Census of the Potential Beaufort West 75MW Direct Socio-Economic Impacts

Name

Co-Ordinates

Beaufort West 75 MW Solar PV Plant

Image

- 15 -

Western Cape Province
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Table 2: Property Directly Impacted by the Power Transmission Line

Name

Co-Ordinates

N12 Road
Crossing

32°24'14.66" S
22°32'03.23" E

Local Road
Crossing

32°23'46.35" S
22°34'55.88" E

Beaufort West 75 MW Solar PV Plant

Image

- 16 -

Western Cape Province
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Name

Co-Ordinates

Local Road
Crossing

32°22'58.57" S
22°36'03.13" E

Local Road
Crossing

32°22'28.89" S
22°36'35.73" E

Beaufort West 75 MW Solar PV Plant

Image

- 17 -

Western Cape Province
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Name

Co-Ordinates

R61 Road
Crossing

32°21'22.36" S
22°37'11.87" E

Beaufort West 75 MW Solar PV Plant

Image

- 18 -

Western Cape Province
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Name

Co-Ordinates

Substation and
Minor Road
Crossing

32°20'56.50" S
22°37'16.75" E

Beaufort West 75 MW Solar PV Plant

Image

- 19 -

Western Cape Province
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Name

Co-Ordinates

Beaufort West 75 MW Solar PV Plant

Image

- 20 -

Western Cape Province
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DEM
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DoC
Degree of Contrast
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Integrated Development Plan
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Institute of Environmental Management and Assessment (United Kingdom)
KOP
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Landscape and Visual Impact Assessment
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MAMSL
NELPAG
SDF
SEA
VAC
VIA
VRM
VRMA
ZVI

Metres above mean sea level
New England Light Pollution Advisory Group
Spatial Development Framework
Strategic Environmental Assessment
Visual Absorption Capacity
Visual Impact Assessment
Visual Resource Management
Visual Resource Management Africa
Zone of Visual Influence

GLOSSARY OF TECHNICAL TERMS
Technical Terms Definition (Oberholzer, 2005)
Degree
Contrast

of The measure in terms of the form, line, colour and texture of the
existing landscape in relation to the proposed landscape
modification in relation to the defined visual resource management
objectives.
Visual intrusion
Issues are concerns related to the proposed development,
generally phrased as questions, taking the form of “what will the
impact of some activity be on some element of the visual, aesthetic
or scenic environment”.
Receptors
Individuals, groups or communities who would be subject to the
visual influence of a particular project.
Sense of place
The unique quality or character of a place, whether natural, rural
or urban.
Scenic corridor
A linear geographic area that contains scenic resources, usually,
but not necessarily, defined by a route.
Viewshed
The outer boundary defining a view catchment area, usually along
crests and ridgelines. Similar to a watershed. This reflects the
area, or the extent thereof, where the landscape modification
would probably be seen.
Visual Absorption The potential of the landscape to conceal the proposed project.
Capacity
Technical Term

Definition (USDI., 2004)

Key Observation Receptors refer to the people located in the most critical locations,
Point
or key observation points, surrounding the landscape modification,
who make consistent use of the views associated with the site
where the landscape modifications are proposed. KOPs can
either be a single point of view that an observer/evaluator uses to
rate an area or panorama, or a linear view along a roadway, trail,
or river corridor.
Visual Resource A map based landscape and visual impact assessment method
Management
development by the Bureau of Land Management (USA).
Zone of Visual The ZVI is defined as ‘the area within which a proposed
Influence
development may have an influence or effect on visual amenity.’
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Table 1. Specialist declaration of independence.
All intellectual property rights and copyright associated with VRM Africa’s services are
reserved, and project deliverables, including electronic copies of reports, maps, data,
shape files and photographs, may not be modified or incorporated into subsequent reports
in any form, or by any means, without the written consent of the author. Reference must
be made to this report, should the results, recommendations or conclusions in this report
be used in subsequent documentation. Any comments on the Visual Impact Assessment
(VIA) must be put in writing. Any recommendations, statements or conclusions drawn
from, or based upon, this report, must make reference to it.
This document was completed by Silver Solutions 887 cc trading as VRM Africa, a Visual
Impact Study and Mapping organisation located in George, South Africa. VRM Africa cc
was appointed as an independent professional visual impact practitioner to facilitate this
VIA. I, Stephen Stead, hereby declare that VRM Africa, an independent consulting firm,
has no interest or personal gains in this project whatsoever, except receiving fair payment
for rendering an independent professional service.

Stephen Stead
APHP accredited VIA Specialist

Table 2 Specialist report requirements in terms of Appendix 6 of the EIA Regulations (2014),
as amended in 2017
A specialist report prepared in terms of the Environmental Impact
Regulations of 2014 (as amended in 2017) must contain:

Relevant section in
report

Details of the specialist who prepared the report

Stephen Stead, owner
/ director of Visual
Resource
Management Africa.
steve@vrma.co.za
Cell: 0835609911

The expertise of that person to compile a specialist report including a
curriculum vitae

Registration
with
Association
of
Professional Heritage
Practitioners

A declaration that the person is independent in a form as may be
specified by the competent authority

Table 1. Specialist
declaration
of
independence.

An indication of the scope of, and the purpose for which, the report was
prepared
A description of existing impacts on the site, cumulative impacts of the
proposed development and levels of acceptable change
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A specialist report prepared in terms of the Environmental Impact
Regulations of 2014 (as amended in 2017) must contain:

Relevant section in
report

The duration, date and season of the site investigation and the relevance
of the season to the outcome of the assessment

NA

A description of the methodology adopted in preparing the report or
carrying out the specialised process inclusive of equipment and
modelling used;

Methodology

Details of an assessment of the specific identified sensitivity of the site
related to the proposed activity or activities and its associated structures
and infrastructure, inclusive of a site plan identifying site alternative;

Baseline
Inventory

An identification of any areas to be avoided, including buffers

NA

A map superimposing the activity including the associated structures and
infrastructure on the environmental sensitivities of the site including areas
to be avoided, including buffers;

Figure 19

A description of any assumptions made and any uncertainties or gaps in
knowledge;

Assumptions
Limitations

A description of the findings and potential implications of such findings on
the impact of the proposed activity or activities

Visual
Resource
Management Classes

Any mitigation measures for inclusion in the EMPr

Environmental
Management Plan

Any conditions for inclusion in the environmental authorisation

NA

Any monitoring requirements for inclusion in the EMPr or environmental
authorisation

NA

A reasoned opinion as to whether the proposed activity or portions
thereof should be authorised

Conclusion

Regarding the acceptability of the proposed activity or activities; and

Conclusion

If the opinion is that the proposed activity or portions thereof should be
authorised, any avoidance, management and mitigation measures that
should be included in the EMPr, and where applicable, the closure plan

Due to moderated
viewshed,
and
medium to low visual
impact significance, as
well as the location of
the site within the
REDZ 11 area, it is
recommended that the
project should be
authorised
with
migitaion.

A description of any consultation process that was undertaken during the
course of carrying out the study

NA

A summary and copies if any comments that were received during any
consultation process

NA

Any other information requested by the competent authority.

NA
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1 INTRODUCTION
Visual Resource Management Africa CC (VRMA) was appointed by Nemai Consulting (Pty)
Ltd to update the Visual Impact Assessment on behalf of Beaufort West Solar Park (Pty)
Ltd (Proponent). The original EIA for the project was authorised and has subsequently
lapsed, requiring a updating of the EIA. In this regard, a second site visit was undertaken
on the 27th of April 2021. The proposed development site is located in the Western Cape
Province, Central Karoo District Municipality and within the Beaufort West Local
Municipality. The Proponent proposes to construct a solar energy power station and
associated infrastructure on a site located 3km north-east of the town Beaufort Wes. The
project is situated on a portion of Portion 1 of the Farm Bulskop No. 163, camp 3, the Farm
Lemoenfontein South and Portion 9 of the Farm Kuilspoort. The site is located adjacent to
the N1 National Highway.

Western Cape
Province

Figure 1. National locality map with the project location identified by the arrow.
1.1
Terms of Reference
The scope of this study is to cover the entire proposed project area. The broad terms of
reference for the study are as follows:
• Collate and analyse all available secondary data relevant to the affected proposed
project area. This includes a site visit of the full site extent, as well as of areas where
potential impacts may occur beyond the site boundaries;
• Specific attention is to be given to the following:
o Quantifying and assessing existing scenic resources/visual characteristics on,
and around, the proposed site;
o Evaluation and classification of the landscape in terms of sensitivity to a changing
land use;
o Determining viewsheds, view corridors and important viewpoints in order to
assess the visual impacts of the proposed project;
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o
o
o

o
o
o

Determining visual issues, including those identified in the public participation
process;
Reviewing the legal framework that may have implications for visual/scenic
resources;
Assessing the significance of potential visual impacts resulting from the proposed
project for the construction, operation and decommissioning phases of the
proposed project;
Assessing the potential cumulative impacts associated with the visual impact;
Generate photomontages of the proposed landscape modification;
Identifying possible mitigation measures to reduce negative visual impacts for
inclusion into the proposed project design, including input into the Environmental
Management Programme (EMPr).

1.2 Study Team
Contributors to this study are summarised in the table below.
Table 3: Authors and Contributors to this Report.
Aspect

Person

Organisation Qualifications
/ Company
Landscape and Stephen Stead B.A VRMA
• Accredited with the Association of
Visual
(Hons)
Human
Professional Heritage Practitioner and
Assessment
Geography, 1991
• 16 years of experience in visual
(author of this (UKZN,
assessments
including
renewable
report)
Pietermaritzburg)
energy, powerlines, roads, dams across
southern Africa.
• Registered with the Association of
Professional Heritage Practitioners since
2014.

1.3 Visual Assessment Approach
The process that VRM Africa follows when undertaking a VIA is based on the United States
Bureau of Land Management‘s (BLM) Visual Resource Management method (USDI., 2004).
This mapping and GIS-based method of assessing landscape modifications allows for
increased objectivity and consistency by using standard assessment criteria.
The following approach was used in understanding the landscape processes and informing
the magnitude of the impacts of the proposed landscape modification. The table below lists
a number of standardised procedures recommended as a component of best international
practice.
Table 4: Methodology Summary Table
Action
Site Survey

Project Description
Reviewing the Legal
Framework

Description
The identification of existing scenic resources and sensitive receptors in
and around the study area to understand the context of the proposed
development within its surroundings to ensure that the intactness of the
landscape and the prevailing sense of place are taken into consideration.
Provide a description of the expected project, and the components that
will make up the landscape modification.
The legal, policy and planning framework may have implications for visual
aspects of the proposed development. The heritage legislation tends to
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Determining
Zone
of
Influence

the
Visual

Identifying
Issues and
Resources

Visual
Visual

Assessing Potential
Visual Impacts

Formulating
Mitigation Measures

1.4
•

•
•
•

•

be pertinent in relation to natural and cultural landscapes, while Strategic
Environmental Assessments (SEAs) for renewable energy provide a
guideline at the regional scale.
This includes mapping of viewsheds and view corridors in relation to the
proposed project elements, in order to assess the zone of visual influence
of the proposed project. Based on the topography of the landscape as
represented by a Digital Elevation Model, an approximate area is defined
which provides an expected area where the landscape modification has
the potential to influence landscapes (or landscape processes) or
receptor viewpoints.
Visual issues are identified during the public participation process, which
is being carried out by others. The visual, social or heritage specialists
may also identify visual issues. The significance and proposed mitigation
of the visual issues are addressed as part of the visual assessment.
An assessment is made of the significance of potential visual impacts
resulting from the proposed project for the construction, operational and
decommissioning phases of the project. The rating of visual significance
is based on the methodology provided by the Environmental Assessment
Practitioner (EAP).
Possible mitigation measures are identified to avoid or minimise negative
visual impacts of the proposed project. The intention is that these would
be included in the project design, the Environmental Management
programme (EMPr) and the authorisation conditions.

Assumptions and Uncertainties
Digital Elevation Models (DEM) and viewsheds were generated using ASTER
elevation data (NASA, 2009). Although every effort to maintain accuracy was
undertaken, as a result of the DEM being generated from satellite imagery and not
being a true representation of the earth’s surface, the viewshed mapping is
approximate and may not represent an exact visibility incidence. Thus specific
features identified from the DEM and derive contours (such as peaks and conical
hills) would need to be verified once a detailed survey of the project area took place.
The use of open source satellite imagery was utilised for base maps in the report;
Some of the mapping in this document was created using Bing Maps, Open Source
Map, ArcGIS Online and Google Earth Satellite imagery.
The project deliverables, including electronic copies of reports, maps, data, shape
files and photographs are based on the author’s professional knowledge, as well as
available information.
VRM Africa reserves the right to modify aspects of the project deliverables if and
when new/additional information may become available from research or further
work in the applicable field of practice, or pertaining to this study.
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2 PROJECT DESCRIPTION
The following table outlines the project information that was provided by the client that will
be incorporated into the assessment and proposed infrastructure relating to the project
would include:
Table 5: Property Information Table
BEAUFORT WEST PHOTOVOLTAIC SOLAR POWER STATION: PROJECT SPECIFICATIONS
COMPONENT

SPECIFICATION

Height of PV panels

Between 1.5 to 2.5 metres in height with area of array over 150
ha.

Number of inverters

750 DC to AC Inverters of 100kW each

Area
occupied
inverter/transformer
stations/substations

by

•
•
•

Area occupied by inverter station (15 inverter stations
x 5MW) 0.3 ha
Area of Control room 0.04 ha
Area occupied by facility (step-up) substation 0.2 ha

Capacity of on-site substation

75MW, 132kV/22kV

Area
occupied
permanent and
laydown areas

PV array area + construction laydown area 150 ha

by
both
construction

Area occupied by buildings

Control room building 0.04 ha

Length of internal roads

10.5 km

Width of internal roads

4.5 m

Proximity to grid connection

+14.9 km 132 kV transmission line from site to Droërivier
Substation

Height of fencing

2.5 m

Type of fencing

Diamond mesh fencing or boundary wall

(www.hawaiirenewableenergy.org/Villamesias2, n.d.)
Figure 2: Photographic example of what the proposed PV could look like.
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2.1

Project Alternatives

In terms of project alternatives, four options are proposed.
Fixed tilt structures and central inverters (Assessed in original VIA)
•

Alternative 1 - Panel arrays of 4.36m height;

•

Alternative 2 - Panel arrays of 2.5m height; and

•

Alternative 3 - Panel arrays of 2.85m height.

Single axis trackers, bifacial mono-crystalline modules and string inverters (New
alternative for assessment in this VIA)
• Alternative 4 - Panel arrays of 1.5m to 2.5m height (preferred)
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Figure 3: Proposed layout map depicting the original authorisation and the new area for this amendment.

3 LEGAL FRAMEWORK
In order to comply with the Visual Resource Management requirements, it is necessary to
relate the proposed landscape modification in terms of international best practice in
understanding landscapes and landscape processes. The proposed project also needs to
be evaluated in terms of ‘policy fit’. This requires a review of National and Regional policy
and planning for the area to ensure that the scale, density and nature of activities or
developments are harmonious and in keeping with the planned sense of place and character
of the area.
3.1 International and National Good Practice
For cultural landscapes, the following documentation provides good practice guidelines,
specifically:
• Guidelines for Landscape and Visual Impact Assessment (GLVIA), Second Edition;
• International Finance Corporation (IFC);
• Millennium Ecosystem Assessment (MEA);
• United Nations Educational, Scientific and Cultural Organisation (UNESCO) World
Heritage Convention (WHC);
3.1.1 Guidelines for Landscape and Visual Impact Assessment, Second Edition
The Landscape Institute and the Institute of Environmental Management and Assessment
(United Kingdom) have compiled a book outlining best practice in landscape and visual
impact assessment. This has become a key guideline for LVIA in the United Kingdom. “The
principal aim of the guideline is to encourage high standards for the scope and context of
landscape and visual impact assessments, based on the collegiate opinion and practice of
the members of the Landscape Institute and the Institute of Environmental Management and
Assessment. The guidelines also seek to establish certain principles and will help to achieve
consistency, credibility and effectiveness in landscape and visual impact assessment, when
carried out as part of an EIA” (The Landscape Institute, 2003);
In the introduction, the guideline states that ‘Landscape encompasses the whole of our
external environment, whether within village, towns, cities or in the countryside. The nature
and pattern of buildings, streets, open spaces and trees – and their interrelationships within
the built environment – are an equally important part of our landscape heritage” (The
Landscape Institute, 2003: Pg. 9). The guideline identifies the following reasons why
landscape is important in both urban and rural contexts, in that it is:
• An essential part of our natural resource base;
• A reservoir of archaeological and historical evidence;
• An environment for plants and animals (including humans);
• A resource that evokes sensual, cultural and spiritual responses and contributes to our
urban and rural quality of life; and
• A valuable recreation resource. (The Landscape Institute, 2003).
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3.1.2 International Finance Corporation (IFC)
The IFC Performance Standards (IFC, 2012) do not explicitly cover visual impacts or
assessment thereof. Under IFC PS 6, ecosystem services are organized into four
categories, with the third category related to cultural services which are defined as “the nonmaterial benefits people obtain from ecosystems” and “may include natural areas that are
sacred sites and areas of importance for recreation and aesthetic enjoyment” (IFC, 2012).
However, the IFC Environmental Health and Safety Guidelines for Electric Power
Transmission and Distribution (IFC, 2007) specifically identifies the risks posed by power
transmission and distribution projects to create visual impacts to residential communities. It
recommends mitigation measures to be implemented to minimise visual impact. These
should include the siting of powerlines and the design of substations with due consideration
to landscape views and important environmental and community features. Prioritising the
location of high-voltage transmission and distribution lines in less populated areas, where
possible, is promoted.
IFC PS 8 recognises the importance of cultural heritage for current and future generations
and aims to ensure that projects protect cultural heritage. The reports defines Cultural
Heritage as “(i) tangible forms of cultural heritage, such as tangible moveable or immovable
objects, property, sites, structures, or groups of structures, having archaeological
(prehistoric), paleontological, historical, cultural, artistic, and religious values; (ii) unique
natural features or tangible objects that embody cultural values, such as sacred groves,
rocks, lakes, and waterfalls” (IFC, 2012). The IFC PS 8 defines Critical Heritage as “one or
both of the following types of cultural heritage: (i) the internationally recognized heritage of
communities who use, or have used within living memory the cultural heritage for longstanding cultural purposes; or (ii) legally protected cultural heritage areas, including those
proposed by host governments for such designation” (IFC, 2012).
Legally protected cultural heritage areas are identified as important in the IFC PS 8 report.
This is for “the protection and conservation of cultural heritage, and additional measures are
needed for any projects that would be permitted under the applicable national law in these
areas”. The report states that “in circumstances where a proposed project is located within
a legally protected area or a legally defined buffer zone, the client, in addition to the
requirements for critical cultural heritage, will meet the following requirements:
• Comply with defined national or local cultural heritage regulations or the protected area
management plans;
• Consult the protected area sponsors and managers, local communities and other key
stakeholders on the proposed project; and
• Implement additional programs, as appropriate, to promote and enhance the
conservation aims of the protected area”. (IFC, 2012).
3.1.3

Millennium Ecosystem Assessment

In the Ecosystems and Human Well-being document compiled by the Millennium Ecosystem
Assessment in 2005, Ecosystems are defined as being “essential for human well-being
through their provisioning, regulating, cultural, and supporting services. Evidence in recent
decades of escalating human impacts on ecological systems worldwide raises concerns
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about the consequences of ecosystem changes for human well-being”. (Millennium
Ecosystem Assessment, 2005)
The Millennium Ecosystem Assessment defined the following non-material benefits that can
be obtained from ecosystems:
• Inspiration: Ecosystems provide a rich source of inspiration for art, folklore, national
symbols, architecture, and advertising;
• Aesthetic values: Many people find beauty or aesthetic value in various aspects of
ecosystems, as reflected in the support for parks, scenic drives, and the selection of
housing locations;
• Sense of place: Many people value the “sense of place” that is associated with
recognised features of their environment, including aspects of the ecosystem;
• Cultural heritage values: Many societies place high value on the maintenance of either
historically important landscapes (“cultural landscapes”) or culturally significant species;
and
• Recreation and ecotourism: People often choose where to spend their leisure time based
in part on the characteristics of the natural or cultivated landscapes in a particular area.
(Millennium Ecosystem Assessment, 2005)
The Millennium Ecosystem Assessment Ecosystems and Human Well-being: Synthesis
report indicates that there has been a “rapid decline in sacred groves and species” in relation
to spiritual and religious values, and aesthetic values have seen a “decline in quantity and
quality of natural lands”. (Millennium Ecosystem Assessment, 2005)
3.2

National and Regional Legislation and Policies

In order to comply with the Visual Resource Management requirements, it is necessary to
clarify which National and Regional planning policies govern the proposed development
area to ensure that the scale, density and nature of activities or developments are
harmonious and in keeping with the sense of place and character of the area.
• DEA&DP Visual and Aesthetic Guidelines;
• Regional and Local Municipality Planning and Guidelines.

3.2.1 DEA&DP Visual and Aesthetic Guidelines
Reference to the Western Cape Department of Environmental Affairs and Development
Planning (DEA&DP) Guideline for involving visual and aesthetic specialists in Environmental
Impact Assessment (EIA) processes is provided in terms of southern African best practice
in Visual Impact Assessment. The report compiled by Oberholzer states that the Best
Practicable Environmental Option (BPEO) should address the following:
• Ensure that the scale, density and nature of activities or developments are harmonious
and in keeping with the sense of place and character of the area. The BPEO must also
ensure that development must be located to prevent structures from being a visual
intrusion (i.e. to retain open views and vistas).
• Long term protection of important scenic resources and heritage sites.
• Minimisation of visual intrusion in scenic areas.
• Retention of wilderness or special areas intact as far as possible.
• Responsiveness to the area's uniqueness, or sense of place.” (Oberholzer, 2005)
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Figure 4. Planning locality map.
3.2.2

Local and Regional Planning

As indicated in the administrative map below, the property falls within the following
administrative jurisdiction:
Table 6: Governance administrative table
Theme

Requirements

Province

Western Cape

District Municipality

Central Karoo

Local Municipality

Beaufort West

REDZ Phase 2

Beaufort West REDZ11

The following tables list key regional and local planning that has relevance to the project
pertaining to landscape based tourism, and solar energy projects
Table 7: Central Karoo District Municipality Integrated Development Plan (2012 – 2017)
Theme

Requirements

General

Non-rural development in rural areas in the Central Karoo can be found 56
in Beaufort West, Laingsburg and Prince Albert. These areas are
changing from purist agricultural areas to eco-tourism and game farming
areas
Given the harmful environmental impacts of certain identifiable energy 49
sources, as well as growing energy demand and needs, the use of clean
and sustainable energy is becoming increasingly important

Renewable
Energy
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Theme

Requirements

Page

Tourism

Move to a less carbon-intensive electricity production with a focus on 144
renewable energy and solar water heating
To establish an inclusive tourism industry through sustainable 77
development and marketing which is public sector led, private sector
driven and community based.

Table 8: Beaufort West Local Municipality Spatial Development Plan Framework (Beaufort
West Municipality, 2004)
Theme

Requirements

Page

Landscape
Character

Promoting the visual quality of the environment

12

The scale of development relates to the size of the site the development 16
is planned for. The rural character of the rural areas in the Beaufort West
Municipal area should be maintained in all instances – scale should
therefore not be too large, compared to the rural character of the area.
The character of the rural nodes forms an integral part of the general rural 49
character. It is therefore important to protect the inherent visual, aesthetic
and location qualities of the rural nodes

Table 9: Beaufort West Local Municipality Integrated Development Plan (Beaufort West
Municipality)
Theme

Requirements

Page

Renewable
Energy

To make sure that everyone has significant access to electricity, the 43
following is important:
Establish an investment vehicle to attract funding for the provision of 43
electricity by means of alternative energy sources.

3.3
Policy Fit
Policy fit refers to the degree to which the proposed landscape modifications align with
International, National, Provincial and Local planning and policy.
In terms of international best practice, the proposed landscape modification will not trigger
any issues as there no significant landscape/ cultural landscape features within the project
area.
In terms of regional and local planning, there is clear mention of the economic value that the
renewable energy will add to the local and regional economy. While there is a strong
emphasis on tourism, the site does fall within the REDZ 11 area and as such the policy fit at
a local and regional level is also rated Positive.
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4 METHODOLOGY
The process that VRMA followed when determining landscape significance is based on the
United States Bureau of Land Management’s (BLM) Visual Resource Management method
(USDI., 2004). This mapping and Geographic Information System (GIS) based method of
assessing landscape modifications allows for increased objectivity and consistency by using
standard assessment criteria. The following key factors determine the suitability of
landscape change:
• “Different levels of scenic values require different levels of management. For example,
management of an area with high scenic value might be focused on preserving the
existing character of the landscape, and management of an area with little scenic value
might allow for major modifications to the landscape. Determining how an area should
be managed first requires an assessment of the area’s scenic values”.
• “Assessing scenic values and determining visual impacts can be a subjective process.
Objectivity and consistency can be greatly increased by using the basic design elements
of form, line, colour, and texture, which have often been used to describe and evaluate
landscapes, to also describe proposed projects. Projects that repeat these design
elements are usually in harmony with their surroundings; those that don’t create contrast.
By adjusting project designs so the elements are repeated, visual impacts can be
minimized” (USDI., 2004).
The assessment comprises two main sections: firstly, the Baseline Stage to identify the
visual resources and key observation locations within the project zone of visual influence;
and secondly, the Assessment Stage which determines the visual impacts and significance
of the proposed landscape modifications.
4.1
Baseline Analysis Stage
In terms of VRM methodology, landscape character is derived from a combination of scenic
quality, receptor sensitivity to landscape change and distance from the proposed
landscape change. The objective of the analysis is to compile a mapped inventory of the
visual resources found in the receiving landscape, and to derive a mapped Visual Resource
sensitivity layer from which to evaluate the suitability of the landscape change.
4.1.1 Scenic Quality
The scenic quality is determined making use of the VRM Scenic Quality Checklist (refer to
Annexure D). The checklist identifies seven scenic quality criteria which are rated with 1
(low) to 5 (high) scale. The scores are totalled and assigned an A (High), B (Moderate) or
C (low) based on the following split:
A= scenic quality rating of ≥19;
B = rating of 12 – 18,
C= rating of ≤11
The seven scenic quality criteria are defined below:
• Land Form: Topography becomes more of a factor as it becomes steeper, or more
severely sculptured.
• Vegetation: Primary consideration given to the variety of patterns, forms, and textures
created by plant life.
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•
•
•

•
•

Water: That ingredient which adds movement or serenity to a scene. The degree to
which water dominates the scene is the primary consideration.
Colour: The overall colour(s) of the basic components of the landscape (e.g., soil, rock,
vegetation, etc.) are considered as they appear during seasons or periods of high use.
Scarcity: This factor provides an opportunity to give added importance to one, or all, of
the scenic features that appear to be relatively unique or rare within one physiographic
region.
Adjacent Land Use: Degree to which scenery and distance enhance, or start to
influence, the overall impression of the scenery within the rating unit.
Cultural Modifications: Cultural modifications should be considered, and may detract
from the scenery or complement or improve the scenic quality of an area.

4.1.2 Receptor Sensitivity
Receptor Sensitivity levels are a measure of public concern for scenic quality and assessed
making use of the Sensitivity Checklist in Annexure D. Receptor sensitivity to landscape
change is determined by rating the following factors in terms of Low to High:
• Type of Users: Visual sensitivity will vary with the type of users, e.g. recreational
sightseers may be highly sensitive to any changes in visual quality, whereas workers
who pass through the area on a regular basis may not be as sensitive to change.
• Amount of Use: Areas seen or used by large numbers of people are potentially more
sensitive.
• Public Interest: The visual quality of an area may be of concern to local, or regional,
groups. Indicators of this concern are usually expressed via public controversy created
in response to proposed activities.
• Adjacent Land Uses: The interrelationship with land uses in adjacent lands. For
example, an area within the viewshed of a residential area may be very sensitive,
whereas an area surrounded by commercially developed lands may not be as visually
sensitive.
• Special Areas: Management objectives for special areas such as Natural Areas,
Wilderness Areas or Wilderness Study Areas, Wild and Scenic Rivers, Scenic Areas,
Scenic Roads or Trails, and Critical Biodiversity Areas frequently require special
consideration for the protection of their visual values.
• Other Factors: Consider any other information such as research or studies that include
indicators of visual sensitivity.
4.1.3 Exposure
The area where a landscape modification starts to influence the landscape character is
termed the Zone of Visual Influence (ZVI) and is defined by the U.K. Institute of
Environmental Management and Assessment’s (IEMA) ‘Guidelines for Landscape and
Visual Impact Assessment’ as ‘the area within which a proposed development may have an
influence or effect on visual amenity (of the surrounding areas).’
The inverse relationship of distance and visual impact is well recognised in visual analysis
literature (Hull, R.B. and Bishop, I.E., 1988). According to Hull and Bishop, exposure, or visual
impact, tends to diminish exponentially with distance. The areas where most landscape
modifications would be visible are located within 2 km from the site of the landscape
modification. Thus, the potential visual impact of an object diminishes at an exponential rate
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as the distance between the observer and the object increases due to atmospheric
conditions prevalent at a location, which causes the air to appear greyer, thereby diminishing
detail. For example, viewed from 1000 m from a landscape modification, the impact would
be 25% of the impact as viewed from 500 m from a landscape modification. At 2000m it
would be 10% of the impact at 500 m.
Distance from a landscape modification influences the size and clarity of the landscape
modification viewing. The Bureau of Land Management defines three distance categories:
i. Foreground / Middle ground, up to approximately 6km, which is where there is
potential for the sense of place to change;
ii. Background areas, from 6km to 24km, where there is some potential for change in the
sense of place, but where change would only occur in the case of very large landscape
modifications; and
iii. Seldom seen areas, which fall within the Foreground / Middle ground area but, as a
result of no receptors, are not viewed or are seldom viewed.
4.1.4 Visual Resource Management Classes
These findings are then submitted to a VRM Matrix below. The VRM Classes are not
prescriptive and are used as a guideline to determine the carrying capacity of a visually
preferred landscape as a basis for assessing the suitability of the landscape change
associated with the proposed project.
Table 10: VRM Class Matrix Table
VISUAL SENSITIVITY LEVELS
High

Low
II

II

B
(Medium)

II

III

III/
IV *

III

IV

IV

IV

IV

IV

C
(Low)

III

IV

IV

IV

IV

IV

IV

IV

IV

DISTANCE ZONES

Seldom seen

II

Background

II

Fore/middle ground

II

Seldom seen

II

Background

II

Fore/middle ground

II

Seldom seen

II

Background

A
(High)

Fore/middle ground

SCENIC
QUALITY

Medium

* If adjacent areas are Class III or lower, assign Class III, if higher, assign Class IV

The visual objectives of each of the classes are listed below:
• The Class I objective is to preserve the existing character of the landscape, the level of
change to the characteristic landscape should be very low, and must not attract
attention. Class I is assigned when a decision is made to maintain a natural landscape;
• The Class II objective is to retain the existing character of the landscape and the level
of change to the characteristic landscape should be low. The proposed development
may be seen, but should not attract the attention of the casual observer, and should
repeat the basic elements of form, line, colour and texture found in the predominant
natural features of the characteristic landscape;
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•

•

The Class III objective is to partially retain the existing character of the landscape, where
the level of change to the characteristic landscape should be moderate. The proposed
development may attract attention, but should not dominate the view of the casual
observer, and changes should repeat the basic elements found in the predominant
natural features of the characteristic landscape; and
The Class IV objective is to provide for management activities that require major
modifications of the existing character of the landscape. The level of change to the
landscape can be high, and the proposed development may dominate the view and be
the major focus of the viewer’s (s’) attention without significantly degrading the local
landscape character.

4.1.5 Key Observation Points
During the Baseline Inventory Stage, Key Observation Points (KOPs) are identified. KOPs
are defined by the Bureau of Land Management as the people (receptors) located in
strategic locations surrounding the property that make consistent use of the views
associated with the site where the landscape modifications are proposed. These locations
are important in terms of the VRM methodology, which requires that the Degree of Contrast
(DoC) that the proposed landscape modifications will make to the existing landscape be
measured from these most critical locations, or receptors, surrounding the property. To
define the KOPs, potential receptor locations were identified in the viewshed analysis, and
screened, based on the following criteria:
• Angle of observation.
• Number of viewers.
• Length of time the project is in view.
• Relative project size.
• Season of use.
• Critical viewpoints, e.g., views from communities, road crossings; and
• Distance from property.
4.2
Assessment and Impact Stage
The analysis stage involves determining whether the potential visual impacts from proposed
surface-disturbing activities or developments will meet the management objectives
established for the area, or whether design adjustments will be required. This requires a
contrast rating to assess the expected DoC the proposed landscape modifications would
generate within the receiving landscape in order to define the Magnitude of the impact.
4.2.1 Contrast Rating
The contrast rating is undertaken to determine if the VRM Class Objectives are met. The
suitability of landscape modification is assessed by comparing and contrasting existing
receiving landscape to the expected contrast that the proposed landscape change will
generate. This is done by evaluating the level of change to the existing landscape by
assessing the line, colour, texture and form, in relation to the visual objectives defined for
the area.
The following criteria are utilised in defining the DoC:
•
•

None: The element contrast is not visible or perceived.
Weak: The element contrast can be seen but does not attract attention.
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•

Moderate: The element contrast begins to attract attention and begins to dominate the
characteristic landscape.
• Strong: The element contrast demands attention, will not be overlooked, and is
dominant in the landscape.
As an example, in a Class I area, the visual objective is to preserve the existing character of
the landscape, and the resultant contrast to the existing landscape should not be notable to
the casual observer and cannot attract attention. In a Class IV area example, the objective
is to provide for proposed landscape activities that allow for major modifications of the
existing character of the landscape. Based on whether the VRM objectives are met,
mitigations, if required, are defined to avoid, reduce or mitigate the proposed landscape
modifications so that the visual impact does not detract from the surrounding landscape
sense of place.
Based on the findings of the contrast rating, the Magnitude of the Landscape and Visual
Impact Assessment is determined.
4.2.2 Photomontages
As a component in this contrast rating process, visual representation, such as photo
montages are vital in large-scale modifications, as this serves to inform Interested & Affected
Parties and decision-making authorities of the nature and extent of the impact associated
with the proposed project/development. There is an ethical obligation in this process, as
visualisation can be misleading if not undertaken ethically. In terms of adhering to standards
for ethical representation of landscape modifications, VRMA subscribes to the Proposed
Interim Code of Ethics for Landscape Visualisation developed by the Collaborative for
Advanced Landscape Planning (CALP) (Sheppard, 2000). This code states that professional
presenters of realistic landscape visualisations are responsible for promoting full
understanding of proposed landscape changes, providing an honest and neutral visual
representation of the expected landscape, by seeking to avoid bias in responses and
demonstrating the legitimacy of the visualisation process. Presenters of landscape
visualisations should adhere to the principles of:
• Access to Information
• Accuracy
• Legitimacy
• Representativeness
• Visual Clarity and Interest
The Code of Ethical Conduct states that the presenter should:
• Demonstrate an appropriate level of qualification and experience.
• Use visualisation tools and media that are appropriate to the purpose.
• Choose the appropriate level of realism.
• Identify, collect and document supporting visual data available for, or used in, the
visualisation process.
• Conduct an on-site visual analysis to determine important issues and views.
• Seek community input on viewpoints and landscape issues to address in the
visualisations.
• Provide the viewer with a reasonable choice of viewpoints, view directions, view angles,
viewing conditions and timeframes appropriate to the area being visualised.
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•

Estimate and disclose the expected degree of uncertainty, indicating areas and possible
visual consequences of the uncertainties.
Use more than one appropriate presentation mode and means of access for the affected
public.
Present important non-visual information at the same time as the visual presentation,
using a neutral delivery.
Avoid the use, or the appearance of, ‘sales’ techniques or special effects.
Avoid seeking a particular response from the audience.
Provide information describing how the visualisation process was conducted and how
key decisions were taken (Sheppard, 2000).

•
•
•
•
•

4.3

Impact Methodology

The following impact criteria were used to assess visual impacts. The criteria were defined
by the Western Cape DEA&DP Guideline for involving Visual and Aesthetic Specialists in
EIA Processesi
Table 11. DEA&DP Visual and Aesthetic Guideline Impact Assessment Criteria Table.
Criteria
Extent

Definition
The spatial or geographic area of influence of the visual impact, i.e.:
• site-related: extending only as far as the activity.
• local: limited to the immediate surroundings.
• regional: affecting a larger metropolitan or regional area.
• national: affecting large parts of the country.
• international: affecting areas across international boundaries.

Duration

The predicted life-span of the visual impact:
• short term, (e.g. duration of the construction phase).
• medium term, (e.g. duration for screening vegetation to mature).
• long term, (e.g. lifespan of the project).
• permanent, where time will not mitigate the visual impact.

Intensity

The magnitude of the impact on views, scenic or cultural resources.
• low, where visual and scenic resources are not affected.
• medium, where visual and scenic resources are affected to a limited
extent.
• high, where scenic and cultural resources are significantly affected.

Probability

The degree of possibility of the visual impact occurring:
• improbable, where the possibility of the impact occurring is very low.
• probable, where there is a distinct possibility that the impact will occur.
• highly probable, where it is most likely that the impact will occur.
• definite, where the impact will occur regardless of any prevention
measures.

Significance

The significance of impacts can be determined through a synthesis of the
aspects produced in terms of their nature, duration, intensity, extent and
probability, and be described as:
• low, where it will not have an influence on the decision.
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•
•

medium, where it should have an influence on the decision unless it is
mitigated.
high, where it would influence the decision regardless of any possible
mitigation.

Source: DEA&DP Guideline for involving Visual and Aesthetic Specialists in EIA Processes

5 BASELINE VISUAL INVENTORY ASSESSMENT
Landscape character is defined by the U.K. Institute of Environmental Management and
Assessment (IEMA) as the ‘distinct and recognisable pattern of elements that occurs
consistently in a particular type of landscape, and how this is perceived by people. It reflects
particular combinations of geology, landform, soils, vegetation, land use and human
settlement’. It creates the specific sense of place or essential character and ‘spirit of the
place’ (IEMA, 2002). This section of the VIA identified the main landscape features that
define the landscape character, as well as the key receptors that make use of the visual
resources created by the landscape.
5.1

Landscape Context

5.1.1 Regional Locality
The proposed Beaufort West Photovoltaic Solar Power Station is located 3 km north-east of
the town Beaufort West in the Western Cape of South Africa. The project is being developed
in conjunction with the Beaufort West Wind Farm, both of which are situated on a portion of
Portion 1 of the Farm Bulskop No. 163, camp 3, the Farm Lemoenfontein South and Portion
9 of the Farm Kuilspoort. The site is located adjacent to the N1 in the Beaufort West
Municipality.
Within the regional context, the property is located in the Great Karoo stretching 600 km
from Calvinia in the west to Cradock in the east, and approximately 600 km from Marydale
to the north to Calitzdorp in the south. Beaufort West is the oldest Municipality in South
Africa with settlement of the area beginning in the 1740’s and extending rapidly in an easterly
direction. The Karoo is a vast and diverse arid area which straddles four provinces. The
vegetation falls within the Nama Karoo Biome. This consists of Montane Karoo grassy
shrublands, Karoo grassy dwarf shrublands, Karoo succulent dwarf shrublands, and riparian
thicket. (SanParks, n.d.) The economy in the Karoo has been largely based on extensive
sheep and goat farming. Irrigation based agriculture is concentrated along the rivers. The
arid areas are sparsely populated, and in some areas, the population density is less than 1
or 2 people per km². During the last fifty years, extensive stock farms have grown even
larger. The recent advent of game farming has contributed to this trend, although
opportunities in agri-tourism and eco-tourism have created scope for new and more
sophisticated types of employment. (Source: http://www.aridareas.co.za/characteristics.htm).
Existing development has been historically restricted to settlement nodes located close to
water resources. The town of Beaufort West lies south of the Nuweveld Mountains range
which forms part of the Great Escarpment which divides South Africa into two distinct basins.
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The town lies between the Gamka and Kuils Rivers (normally dry) and on the outskirts of
Beaufort West lies the 75 000 ha Karoo National Park. Here two of South Africa’s most highly
endangered species, the riverine rabbit and the black rhinoceros have been successfully
resettled. (http://www.beaufortwest.com/, n.d.) Significant features in the landscape are the
escarpment, the inselbergs and the vast open spaces with minimal man made modifications.
The following photographs taken from the site in the compass points depicts the views
outwards from the property.
View North

Escarpment

View East

N1

View South
N1

Beaufort West Solar Park VIA

Beaufort West

26

View West

Beaufort West

View along the grid connect route with the existing Eskom power line

The grid connect line over the low ridgeline adjacent to the existing power line.
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5.1.2

Nature and Tourism Features

As depicted in the map below, two protect conservation areas are located around the
proposed solar park site. The Karoo National Park is located approximately 7km to the west,
with the Steenbokkie Private Nature Reserve located 5km to the south. While the
Steenbokkie Private Nature Reserve is a minor conservation area, the KNP is a large
national protection area and a major tourist attraction for the area. As depicted in the
photographs below, the scenic vistas of the park have aesthetic value. The southern and
eastern views also include the views of the town of Beaufort West, a vista that is shared with
the proposed solar park area.

Figure 5. South Africa Conservation and Protection Areas mapping
As depicted in the photo below taken from Lammetjies Leegte drive in the Karoo National
Park, the visual context of the town, as in many other Karoo towns, is that of dwellings being
contained within a topographically protected area. The ridgeline to the north of the town, as
depicted in the photo, and the shade trees planted around the dwellings, reduce the visual
intrusion of the town and create and interesting sense of place. The break in the ridgeline
is created by the Gamka River which was dammed to form the Gamka Dam, visible to the
left of the photograph.
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Dam

Beaufort West

Figure 6: View from Karoo National Park

Figure 7: Karoo National Park (Source: www.panoramio.com/Dean Gous)
5.1.3

Mountain and Hill Features

As depicted in the photograph below, the Great Escarpment of the Great Karoo is visible to
the north and reaches approximately 1000m above sea level above the plains to the south
of the town of Beaufort West. This creates a significant visual resources which is located in
4km to the north of the solar plant.

Figure 8: View of the Great Escarpment as seen from the property.
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5.1.4

Landuse

Land use is a crucial factor in determining landscape character, especially regarding the
Visual Absorption Capacity (VAC) of the landscapes. Oberholzer defines VAC as the
potential of the landscape to conceal the proposed project (Oberholzer, 2005). General land
uses of the area are described making use of Open Source Mapping vector data, overlaid
onto ArcGIS World Satellite Imagery. The mapping for the site catagorises the site and
surroundings as Shrubland and Low Fynbos. Also included in the mapping are some small
patches of Thicket and Urban transformed areas. None of these land uses are located in
close proximity to the property and as such do not influence the sense of place or visual
absorption capacity.

5.1.5

Infrastructure and Road Access

The N1, the main transport route from the Western Cape to Gauteng, runs along the
southern boundary of the property. This route passes through some of the most scenic areas
of South Africa and is well used by tourists. As depicted in the photograph below, taken
from the N1 in a SW direction, the views of the great escarpment are a significant feature in
the landscape and do add value to the landscape character. The views of the town (to the
left of the photo) are clear and the town context is apparent but not to the extent where the
development detracts from the high levels of scenic quality.
An aerodrome is also located 1km to the south of the proposed PV area which is also
depicted in the photographs below. The aerodrome is not used for tourism but could cater
for local aviation enthusiasts, as it is also a flight training school.
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Figure 9: Photograph of N1 scenic route

Figure 10: Landscape Character: Modified landscapes of Truckstop and Beaufort West
Airfield
5.1.6

Other Renewable Energy Projects

As identified in the map below, numerous other projects have been attracted to the site due
to the solar energy potential of the region. The Beaufort West Solar Park is indicated on the
map with the status lapsed. There are four other solar energy projects located around the
town of Beaufort West that have been approved and none of them have been constructed.
None are located within the proposed solar park zone of visual influence which reduced the
potential for cumulative visual effects from combined views. Located further to the north is
the proposed Beaufort West Wind Farm. As this wind farm is located more than 15km to
the north, the combined views of the wind fam and the proposed solar plant are unlikely to
result in visual clutter. None of the proposed developments that were authorised have been
constructed.
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Figure 11: Map depicting DEA REEA Renewable Energy project status.
5.2

Project Zone of Visual Influence

The visible extent, or viewshed, is “the outer boundary defining a view catchment area,
usually along crests and ridgelines” (Oberholzer, 2005). In order to define the extent of the
possible influence of the proposed project, a viewshed analysis was undertaken from the
proposed site at a specified height above ground level as indicated in the table 1 below,
table making use of open source NASA ASTER Digital Elevation Model data (NASA, 2009).
The extent of the viewshed analysis was restricted to a defined distance that represents the
approximate zone of visual influence (ZVI) of the proposed activities, which takes the scale,
and size of the proposed projects into consideration in relation to the natural visual
absorption capacity of the receiving environment. The maps are informative only as visibility
tends to diminish exponentially with distance, which is well recognised in visual analysis
literature (Hull & Bishop, 1988). The viewshed is strongly associated with the regional
topography and as such this topic is address before the viewshed analysis.
5.2.1

Regional Landscape Topography

Making use of the NASA STRM digital elevation model, profile lines were generated for the
area within 11km on either side of the project area. The map depicting the terrain model
and the profile lines can be view in Figure 15 below. As can be seen in Figures 12 & 13, the
terrain is predominantly flat except for the prominent escarpment which is located
approximately 4km to the northwest of the project area. As can be seen on the profile
reflecting the grid connect routing, the terrain is relatively flat with a gradual decrease in
elevation to the south. There is a single small ridgeline that is moderately prominent that
the routing will have to cross. The site visit found that the crossing is at a low point.
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Figure 12: North to South Terrain Profile Graph

Figure 13: East to West Terrain Profile Graph

Figure 14: East to West Terrain Profile Graph
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Figure 15: Regional Digital Elevation Model Map
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Figure 16: PV Project Viewshed Option 1 with Offset 4m above ground.
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Figure 17: PV Project Viewshed Option 4 with Offset 2.5m above ground.

Beaufort West Solar Park VIA

36

Figure 18: Grid Connect Viewshed with Offset 30m above ground.
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5.2.2

Viewshed Analysis

A viewshed analysis was undertaken for the site making use of NASA SRTM 30m Digital
Elevation Model data. The Offset value for the PV was set above ground to represent the
approximate height of the proposed as reflected in the table below.
Table 12: Proposed Project Heights Table
Proposed Activity

Approx. Height (m)

Terrain Model Extent

PV Option 1

4m

Not capped

PV Option 4 (Preferred)

2.5m

Not capped

Grid Connect

30m

4km

As can be viewed in Figure 16 & 17 above, the viewshed for the two PV Options are similar
in outer extent, but differ in the distribution within the viewshed area. The significance of the
two viewshed is the Option 4 Viewshed is more fragmented along the sections of the N1
National Highway due to the similar height of the road to the PV area. The 4m height of the
Option 1 will be visible above the local existing trees along the N1, allowing for clearer views
of the PV from this vantage point. The viewshed of the Grid Connect is mapped in Figure
18. Although the map depicts a full visual extend within the 4km viewshed extent, this is
very unlikely to take place. Due to the routing adjacent to the an existing Eskom power line,
the zone of visual influence is likely to be contained with the 1km buffer as depicted on the
map.
Also included in the viewshed, as marked on the map, is the Lemonfontein Guest Lodge, as
well as the portions of the Karoo National Park. The accommodation portions of the KNP do
not fall within the viewshed, but only the more elevated areas to the south. Due to the
elevation of this section of the KNP, the views also include the built environment of the town
of Beaufort West.
Due to the fairly contained extent of the viewshed, the Zone of Visual Influence is rated as
Medium.
5.3

Receptors and Key Observation Points

As defined in the methodology, KOPs are defined by the Bureau of Land Management as
the people (receptors) located in strategic locations surrounding the property that make
consistent use of the views associated with the site where the landscape modifications are
proposed. The following table identifies the receptors identified within the ZVI, as well as
motivates if they have significance and should be defined as KOP for further evaluation in
the impact assessment phase. The receptors located within the ZVI and KOPs view lines
are indicated the map on the following page. As motivated below, the following receptors
have been identified as Key Observation Points and should be used as locations to assess
the suitability of the landscape change:
• Lemoenfontein Guest Lodge
• N1 northbound
• N1 southbound
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Table 13: Receptor and KOP Motivation Table.
Name
KOP Motivation
N1 receptors Yes The N1 is a national route and thus an important tourist
northbound and
corridor. Provincial planning documentation emphasizes that
Southbound
important routes should be considered as view corridors and
landscape changes taken into consideration.
Lemoenfontein
Game Lodge

Yes

Karoo National No
Park

Steenbokkie
No
Nature Reserve

The Lemoenfontein Game Lodge, located to the northwest of
the target property, on the slopes of the Nuweveld Mountains,
is a historic farm residence older than 60 years. The building
and its views have high levels of landscape character and
heritage. According to its web site, the lodge was originally
constructed in the 1850’s as a hunting lodge and has 23 gamespecies to be seen.
The observation point is located on the game viewing track
within the KNP and is 11 km from the site. As indicated in the
landscape assessment, the landscape character is High and
the receptor sensitivity is High. However due to the distance
from the site, exposure levels would be Low. This area has
clear views of the town of Beaufort West which would increase
the potential visual contrast within the vista. As such it would
not be required to further investigate the visual impacts from
this location.
The observation point is located on the Steenbokkie Nature
Reserve and is 5 km to the south of the site. However due to
the distance from the site, exposure levels would be Low and
the VAC levels are slightly higher due to the incidence of small
trees, as well as one or more farmstead dwelling, storage areas
and the N1 road and railway infrastructure. As such it would
not be a Key Observation Point as the existing sense of place
will not be impacted. Views of the proposed power line are
would also include the existing Eskom power lines routed
adjacent to the proposed.
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6 VISUAL RESOURCE MANAGEMENT
In terms of the VRM methodology, landscape character is derived from a combination of
scenic quality, receptor sensitivity to landscape change, and distance of the proposed
landscape modification from key receptor points. Making use of the key landscape elements
defined in the landscape contextualisation sections above, landscape units are defined
which are then rated to derive their intrinsic scenic value, as well as how sensitive people
living in the area would be to changes taking place in these landscapes.

Figure 19: Site Aerial Overlay Map.
The Site Locality Map can be seen in Figure 20 above. The property is currently zoned
“Agriculture 1” and the total size of the properties combined is approximately 1810ha. The
site is predominantly flat. However the northern extent of the property has a slightly higher
elevation than the southern and eastern extent. As indicated on the map, the site is drained
by a series of non-perennial rivers which would flow to the south west. During the site visit
existing landscape modifications reflected previous agricultural activities and included old
disused houses, farm tracks, stone walls and fallow agricultural fields.
The current landuse of the proposed properties is agricultural with low intensity sheep
farming carried out in this arid environment. Due to the low stock carrying capacity of the
Bushmanland vegetation, the farms are large in size. Man-made modifications associated
with the sheep farming are isolated farmsteads, farm tracks, fences and water reservoirs.
These features are small in scale in the landscape and do not detract from the sense of
place.
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An Agricultural Potential Assessment (May 2010) was compiled by Basie Robertson, from
which the following was drawn.
• ‘The soils are of a high potential and able to support a good quality natural pasturage
if managed well. The actual grazing capacity is however far less than the potential
capacity, due to the poor management of the past.
• The constrained agricultural potential of the properties point to a limited agricultural
potential for the combined property.’ (Cape EAPrac)
6.1.1

Site Vegetation

A Biodiversity Sensitivity Analysis (July 2010) was compiled by Conservation Management
Services from which the following was drawn. ‘The vegetation on the properties fall into two
broad vegetation types:
• The Karoo Riverine Thicket (Acacia karoo Sweet Thorn tree) dominated thicket along
the drainage lines. They are considered to be sites of higher sensitivity to the
surrounds, due to their relative dense vegetation and protection from severe soil
erosion.
• The drainages (associated with the Kuilspoortspruit River which runs through the
property) serve as vegetated riparian corridors across the landscape, critical for
wildlife habitat and movement, as well as soil stability. Due to the importance of these
habitats from a landscape, local wildlife and soil stability point of view, it is
recommended that they not be disturbed in any way.
• The Gamka Karoo vegetation type is represented on both the stone outcrops, as well
as on the alluvial plains, which are both dominated by dwarf shrubs. These stony
outcrops are considered to have moderate sensitivity, and suitable for “sensitive
footprint” development with particular care being taken to avoid areas of high
succulent plant diversity.
• The intact or relatively intact Dwarf Shrubveld areas are considered to be moderately
sensitive, as they are relatively stable, with intact Karoo Dwarf Shrub cover and
contain plants of conservation interest (such as Hoodia dregei). As with the stony
outcrops, “sensitive footprint” development would be acceptable in these areas.
• The sheet eroded “pan” areas support very little plant cover of any type, due to being
transformed by sheet erosion, and are thus considered to have a low sensitivity.
These “pan” areas are considered completely transformed and thus acceptable for
development.’ (Cape EAPrac)
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Figure 20: Photograph of site sense of place farm type structures and the lack of

vegetation cover on parts of the site.

Figure 21: Photograph of site view of typical dry river bed which show numerous

examples of flooding in the area
Based on the findings of the previous EIA, an ecological setback area was defined as
depicted in the map below. This essentially defined the two broad landscape types or
physiographic units as:
• Ecologically Sensitive, not suitable for development;
• Agriculturally transformed karoo shrubland,
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Table 14: Scenic Quality and Receptor Sensitivity Rating.

Agriculturally
karoo shrubland

1

transformed

1

1

2

1

-2

8

C

M

M

L

H

L

Rating

Special Areas

Land
Adjacent
Uses

Public Interest

Amount of Use

Type of Users

Rating

Sum

Cultural
Modifications

Adjacent
Landscape

4

M

Management Class

(Class I is not rated)

VRM

Inventory Class

Ecologically Sensitive

Scarcity

H = High; M = Medium; L = Low

Colour

A= scenic quality rating of ≥19; B = rating of 12 – 18,
C= rating of ≤11

Water

Receptor Sensitivity

Landform

Attribute

Scenic Quality

Vegetation

Landscape Rating Units

I

I

IV

IV

The Scenic Quality scores are totalled and assigned an A (High scenic quality), B (Moderate scenic quality) or C (Low scenic quality) category based on the following split: A=
scenic quality rating of ≥19; B = rating of 12 – 18, C= rating of ≤11 (USDI., 2004).
Receptor Sensitivity levels are a measure of public concern for scenic quality. Receptor sensitivity to landscape change is determined by rating the key factors relating to the
perception of landscape change in terms of Low to High.
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6.2

Scenic Quality Assessment

The scenic quality of the portions of the site transformed by agriculture is rated Low. This
is due to the flat terrain that has no water features, limited vegetation and associated colours,
is not a scarce visual resource and is degraded by agricultural practice. The only value
element is the Adjacent Scenery which includes the escarpment which does have value.
The overall sense of place is that of a degraded local landscape that does not offer much in
terms of scenic resources.
6.3

Receptor Sensitivity Assessment

Receptor sensitivity to landscape changes is rated Medium. It was found that receptor
sensitivity to the current landscapes would be Moderate to High. The close proximity of the
N1 and the visual context created by the northern extent of the town would reduce the
sensitivity of receptors to the proposed landscape modification and the landscape sensitivity
of the site is defined as Moderate. High sensitivity areas are in close proximity to the
escarpment with its high levels of landscape character adding significantly to the wilderness
sense of place. These areas are more associated with eco-tourism activities. A change in
landuse could threaten these. For similar reasons the landscapes of the Karoo National
Park (KNP) are also rated High. The majority of the other surrounding landscapes were
defined as having Moderate sensitivities as they are more associated with the urban context
of the town of Beaufort West. The areas outside of the urban context are strongly associated
with the Karoo cultural landscape and as such, although widespread, are more likely to be
recognised as a special area.
6.4
Visual Resource Management (VRM) Classes
The BLM has defined four Classes that represent the relative value of the visual resources
of an area and are defined making use of the VRM Matrix below:
i.
Classes I and II are the most valued
ii.
Class III represent a moderate value
iii.
Class IV is of least value
6.4.1 Class I
Class I is assigned when legislation restricts development in certain areas. The visual
objective is to preserve the existing character of the landscape, the level of change to the
characteristic landscape should be very low, and must not attract attention. A Class I visual
objective was assigned to the following features within the proposed development area due
to their protected status within the South African legislation:
• Any river / streams and associated flood lines buffers identified as significant in terms
of the WULA process.
• Any wetlands identified as significant in terms of the WULA process.
• Any ecological areas (or plant species) identified as having a high significance.
• Any heritage area identified as having a high significance.
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6.4.2 Class II & III
Based on the VRM matrix, no landscapes were defined as Class II or Class III. This is
because of the Lower Scenic Quality of the uniformity of the local landscape and the Medium
Receptor Sensitivity.
6.4.3 Class IV
Class IV visual objectives were assigned to the following features:
• Transformed Karoo Shrublands
Based on the VRM matrix, this transformed areas were rated a Visual Inventory Class IV
due the lack of local visual resources, and the planning for the area which provided for
renewable energy projects which fall within the REDZ 11 zoning. The Class IV objective is
to provide for management activities that require major modifications of the existing
character of the landscape. The level of change to the landscape can be high, and these
management activities may dominate the view and be the major focus of the viewer’s (s’)
attention, subject to the applicable zoning regulations and rights of the surrounding land
uses.

7

VISUAL IMPACT ASSESSMENT

Impacts are defined in terms of the standardised impact assessment criteria provided by the
environmental practitioner. Using the EAP impact assessment criteria, the potential
environmental impacts identified for the project were evaluated according to severity,
duration, extent and significance of the impact. The potential occurrence and cumulative
impact (as defined in the methodology) was also assessed. In order to better understand
the nature of the severity of the visual impacts, a Contrast Rating exercise was undertaken.
7.1
Contrast Rating
As indicated in the methodology, a contrast rating is undertaken to determine if the VRM
Class Objectives are met. The suitability of a landscape modification is assessed by
comparing and contrasting the existing receiving landscape to the expected contrast that
the proposed landscape change will generate. This is done by evaluating the level of change
to the existing landscape by assessing the line, colour, texture and form, in relation to the
visual objectives defined for the area.
The following criteria are utilised in defining the DoC:
• None: The element contrast is not visible or perceived.
• Weak: The element contrast can be seen but does not attract attention.
• Moderate: The element contrast begins to attract attention and begins to dominate the
characteristic landscape.
• Strong: The element contrast demands attention, will not be overlooked, and is
dominant in the landscape.
Photomontages were generated for each of the KOPs. Photographs taken during the field
survey were modified to reflect the expected landscape, making use of a 3D model
generated for the proposed mining landscape modifications. The photomontages are not an
exact replication and are provided for visualisation purposes only.
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Figure 22: Photographic 3D model used to inform the photomontages showing 2.5m height
versus 4.3m height.
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Figure 23: Photomontage of the existing and proposed PV panels from Lemoenfontein Guest House
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Figure 24: Photomontage of the existing and proposed PV panels from N1 Northbound
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Figure 25: Photomontage of the existing and proposed PV panels from N1 southbound A
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Figure 26: Photomontage of the existing and proposed PV panels from N1 southbound B
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7.5

Impact Assessment Findings

7.5.1 Lemoenfontein Game Lodge
As depicted in the photo montage from this vantage point, the proposed project will be seen
within the side view of the receptor and partially screened by localised vegetation. The view
of the main entrance of this historic location will not be impacted as the project would not be
visible from this vantage point. However, the general visual intrusion for Alternative 1 would
be High as the PV structures are over four metres in height (2m above the surrounding
vegetation). The structures would dominate the surrounding landscape which is also used
for tourist related activities. The significance of possible cumulative impacts to the
surrounding sense of place is High. Confidence levels are High as 3D modelling and a
photo montage exercise was undertaken. The project could also be reversed and the sense
of place could be once again restored to the current grasslands.
For Alternatives 2, 3 & 4, the VRM visual objectives would be met without mitigation. The
visual intrusion would be Low but will probably be noticeable in the distance due to the large
scale of the project and the elevated location of the receptor. The significance is Low. This
is due to the localised screening and the project being outside of the main receptor views.
Confidence levels are High as 3D modelling and a photo montage exercise was undertaken.
The project could also be reversed and the sense of place could be once again restored to
the current grasslands.
For the proposed power line, the distance from receptors and the existing precedence
created by the railway line infrastructure would significantly reduce the visual intrusion of
this landscape modification. The power line would be visually absorbed into the existing
landscape that includes the Eskom power line, thus retaining the existing character of the
landscape with a low level of change to the characteristic landscape and not attracting the
attention of the casual observer. The visual objectives for this landscape change would be
met.
7.5.2 N1 Northbound & Southbound
Due to this route being an important tourist route, tourist visual sensitivities would be
Moderate to High, having been reduced by the visual context of the built areas of Beaufort
West. The receptors would come within 500 meters of the project and as such would have
High levels of visual exposure.
For Alternative1, the 4.3 metre height would be visually intrusive and generate Strong levels
of contrast. Any of the partial screening opportunities generated by the surrounding trees
(approx. height 2 – 3 metres) would be lost and significantly detract from the sense of place.
For Alternatives 2 to 4, the degree of contrast would be Moderate. This is due to the 350
metre distance buffer and the higher VAC levels of the area created by exposure to the town,
the truck weigh stations and railway line infrastructure. The recommended mitigation is the
retain the existing acacia karoo trees that are located outside of the development footprint,
adjacent to the N1 Highway, but still within the property boundary. Should these trees (which
grow well in the area) be retained around the perimeter of the fence, the visual intrusion will
be Moderate.
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For the proposed power line, the distance from receptors and the existing precedence
created by the railway line infrastructure would significantly reduce the visual intrusion of
this landscape modification. The crossing of the power lines over the N1 would result in
high levels of visual exposure, but as mentioned above, the visual absorption of the area is
higher due to the numerous vertical lines created by the existing poles and railway
infrastructure. Visual intrusion would be for a short period of time and be of a low intensity.
7.6

Visual Impact Descriptions

7.6.1 Extent:
Based on findings of the site visit and the viewshed analysis generated from the DEM,
visual extent for the PV Option are defined as Medium and are contained within the
regional context. The visual extent of Option 1 would be High as the 4.5m height would
protrude above the height of the surrounding acacia karoo. The visual extent of the Power
lines would be Low and would overlap with the existing visual context created by the
railway line electrical infrastructure to the south-east and the telephone infrastructure to the
north-west of the N1 highway.
7.6.2 Intensity/intrusion:
With mitigation the intensity of the visual intrusion for Option 2, 3 & 4 are likely to be
Medium to Low and the surrounding sense of place could be retained. This retaining of
the trees along the N1 National Highway would assist in reduce the visual intrusion and
are thus included as a mitigation.
The visual intrusion for Option 1 with the over 4m height of the PV panels is likely to be
experienced as Medium to High for more receptors. This is due to the PV panels
extending over the existing screening trees.
7.6.3 Duration:
The project is proposed to last 20 to 30 years with Reversible impacts when the
landscape modifications are removed.
7.6.4 Probability:
The probability of impact would be Definite from most viewpoints for both the Photovoltaic
panels and power lines due to the size and scale of the landscape modification.
7.6.5 Reversibility:
There is a limited excavation footprint and as such the project could be Reversed.
7.6.6 Significance:
The Visual Impact Significance for Option 2,3 & 4 is rated Moderate to Low due to the
project falling within the visual context of Beaufort West and the addition of screening
vegetation to the existing vegetation which offers partial visual screening to the more
sensitive N1 southbound receptors. Sensitive and significant views are also mostly
buffered by distance and local screening. The power lines would have a Low significance
as they are located in an area which has higher VAC levels generated by the telephone
poles and railway line electrical infrastructure. The substation is already located in the
area.
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Due to the higher visual intrusion created by the 4m high panels, the Visual Impact for
Option 1 is rated Medium to High. Although the intrusion would be high, the site is
located within the REDZ 11 area, where there is an expectation that renewable energy
projects will take place.
7.6.7 Confidence:
Confidence levels are High as two site visits were undertaken, 3D modeling was utilised
and photo montages were generated.
7.6.8 Cumulative Impact:
There is the potential for other Solar Parks or other more industrial type activities to take
place within the vicinity of the site, making use of the new access routes and services. This
issue needs to be addressed at a strategic level which takes the other potential Solar Parks
or related activities into consideration to ensure that there is a more comprehensive
understanding of cumulative impacts of the Solar Parks on scenic related tourist resources
of the area. Given that the site is located in the REDZ11 area, and that the site is in close
proximity to the town of Beaufort West, the potential for negative Cumulative Visual Impacts
is rated Medium to Low.

8

MITIGATIONS

8.1
Solar Plant
8.1.1 Construction Phase
Construction activities for PV panels typically include land clearing for site preparation and
access routes; transportation of supply materials and equipment. The following mitigations
would be necessary:
• Mitigation measures need to be set in place to ensure that dust generated during
construction is kept to a minimum.
• Litter needs to be strictly controlled.
• The labour camp for construction workers should not be on site.
• The laydown area needs to be set back from the N1 National Highway.
• All top-soil needs to be stockpiled in a suitable location and reutilised for landscaping.
• Excess material from construction of infrastructure and roads should be disposed of
offsite or through natural landscaping of areas. No dumping or piling should be
allowed.
• Large fences should go around the defined project area and not along the N1 on the
outer property perimeter as this can be visually intrusive.
• The clearing of vegetation should be kept to a minimum so as to reduce dust impacts.
• Dust mitigations measures need to be implemented in areas where vegetation has
been removed to control wind swept dust.
• We recommend that tree screening (acacia karoo) is planted around the outside
perimeter fence (along the areas which are visible from the N1) and ground cover
vegetation is planted between the panels. The possibility of transplanting the existing
acacia karoo trees needs to be investigated.
• All structures walls should be painted a grey-brown colour so as to blend with the
surrounding colours.
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•

Signage along the N1 National Highway should be constrained and not exceed 1m
high x 1,5m wide with height off the ground similar to N1 National Highway signage
standards.

8.1.2
•

Operational Phase
To retain the rural sense of pace, lights at night need to be controlled. Lighting should
be kept to an efficient minimum while still keeping within the safety norms. Refer to
the Annexure D for generic lights at night mitigation.
Rehabilitation of previously modified areas should be continually undertaken.

•
8.1.3
•
•
•
•
•
•

Deconstruction Phase
Hydrological integrity of surfaces must be ensured via shaping.
Site rehabilitation as per vegetation specialist specifications.
All structures should be removed and where possible, recycled.
The rubble should be managed according to NEMWA and deposited at a registered
landfill if it cannot be recycled or reused.
All compacted areas should be rehabilitated according to a rehabilitation specialist.
Monitoring for soil erosion should be undertaken on a routine basis.

8.2
8.2.1
•

Grid Connection
Pre-construction Phase Mitigation
Integration planning with Eskom if required.

8.2.2
•
•

Construction Phase Mitigation
Soil erosion management to be implemented where required.
Strict litter control.

8.2.3
•

Operation Phase Mitigation
On-going erosion control monitoring by the ECO.

8.2.4
•
•

Closure Phase Mitigation
Removal of all structures and recycling of the structure and cables.
Removal of any foundations and filling of holes created and shaped to appear
natural.
Rehabilitation and restoration of the footprint and track according to a rehabilitation
specialist recommendations.

•
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9

CONCLUSION

The regional scenic quality is defined as Moderate to High due to the associations with the
urban context of the northern extent of the town of Beaufort West. However, the areas
outside of the urban context are strongly associated with the Karoo cultural landscape and
as such, although widespread, are more likely to be recognised as a special area. The site
is also include close proximity to the N1 National Highway, and the Lemoenfontein Guest
Lodge, which has Heritage significance, has partial views overlooking the site. While the
escarpment located to the north of the site significantly adds to the local sense of place, the
site is predominantly flat with limited vegetation due to historic agricultural transformation.
The Kuilspoort Spruit, which drains along the length of the property, is the main feature that
defines the site landscape character due to the increased vegetation.
Based on findings of the site visit and the viewshed analysis generated from the DEM, visual
extent for the PV Options are defined as Medium as they are contained within the regional
context. The visual extent of Option 1 would be Higher as the 4.5m height would protrude
above the height of the surrounding acacia karoo. The visual extent of the Power lines would
be Low and would overlap with the existing visual context created by the railway line
electrical infrastructure to the south-east and the telephone infrastructure to the north-west
of the N1 highway. With mitigation the intensity of the visual intrusion for Option 2, 3 & 4
are likely to be Medium to Low and the surrounding sense of place could be retained. This
retaining of the trees along the N1 National Highway would assist in reduce the visual
intrusion and are thus included as a mitigation. The visual intrusion for Option 1 with the
over 4m height of the PV panels is likely to be experienced as Medium to High for more
sensitive receptors making use of the N1 National Highway. This is due to the PV panels
extending over the existing screening trees.
The Visual Impact Significance for Option 2,3 & 4 is rated Moderate to Low due to the
project falling within the visual context of Beaufort West, and the existing screening
vegetation offers partial visual screening to the N1 southbound receptors. Sensitive and
significant views are also mostly buffered by distance and local screening. Due to the higher
visual intrusion created by the 4m high panels, the Visual Impact Significance for Option 1
is rated Medium to High. Although the intrusion would be high, the site is located within
the REDZ 11 area, where there is an expectation that renewable energy projects will take
place. The power lines would have a Low significance as they are located in an area which
has higher VAC levels generated by the telephone poles and railway line electrical
infrastructure.
It is the recommendation of this study that Options 2, 3 & 4 would be suitable as the lower
height allows for effective visual screening from the local acacia karoo trees adjacent to the
N1 National Highway. As the area is also defined as a REDZ area, Option 4 is not defined
as a No-go, even though the visual intrusion would be High. However, this development
Option not preferred from a visual perspective due to the close proximity to the N1 National
Highway. As such, it is the recommendation of this assessment that this development
should be approved.
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ANNEXURE A: GLINT AND GLARE
Diagram illustrating the potential effect of Glint and Glare from ‘Sacramento Solar Highways
Initial Study and Mitigated Negative Declaration.’ (Sacramento Municipal Utility District)
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ANNEXURE B: SPECIALIST INFORMATION

12.1
Professional Registration Certificate
12.2
Curriculum Vitae (CV)
1. Position:
Owner / Director
2. Name of Firm:

Visual Resource Management Africa cc (www.vrma.co.za)

3. Name of Staff:

Stephen Stead

4. Date of Birth:

9 June 1967

5. Nationality:

South African

6. Contact Details:

Tel: +27 (0) 44 876 0020
Cell: +27 (0) 83 560 9911
Email: steve@vrma.co.za
7. Educational qualifications:
• University of Natal (Pietermaritzburg):
• Bachelor of Arts: Psychology and Geography
• Bachelor of Arts (Hons): Human Geography and Geographic Information
Management Systems
8. Professional Accreditation
• Association of Professional Heritage Practitioners (APHP) Western Cape
o Accredited VIA practitioner member of the Association (2011)
9. Association involvement:
• International Association of Impact Assessment (IAIA) South African Affiliate
o Past President (2012 - 2013)
o President (2012)
o President-Elect (2011)
o Conference Co-ordinator (2010)
o National Executive Committee member (2009)
o Southern Cape Chairperson (2008)
10. Conferences Attended:
• IAIAsa 2012
• IAIAsa 2011
• IAIA International 2011 (Mexico)
• IAIAsa 2010
• IAIAsa 2009
• IAIAsa 2007
11. Continued Professional Development:
• Integrating Sustainability with Environment Assessment in South Africa (IAIAsa
Conference, 1 day)
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•
•

Achieving the full potential of SIA (Mexico, IAIA Conference, 2 days 2011)
Researching and Assessing Heritage Resources Course (University of Cape
Town, 5 days, 2009)

12. Countries of Work Experience:
• South Africa, Mozambique, Malawi, Lesotho, Kenya and Namibia
13. Relevant Experience:
Stephen gained six years of experience in the field of Geographic Information Systems
mapping and spatial analysis working as a consultant for the KwaZulu-Natal
Department of Health and then with an Environmental Impact Assessment company
based in the Western Cape. In 2004 he set up the company Visual Resource
Management Africa that specializes in visual resource management and visual impact
assessments in Africa. The company makes use of the well-documented Visual
Resource Management methodology developed by the Bureau of Land Management
(USA) for assessing the suitability of landscape modifications. Stephen has assessed
of over 150 major landscape modifications throughout southern and eastern Africa.
The business has been operating for eight years and has successfully established and
retained a large client base throughout Southern Africa which include amongst other,
Rio Tinto (Pty) Ltd, Bannerman (Pty) Ltd, Anglo Coal (Pty) Ltd, Eskom (Pty) Ltd,
NamPower and Vale (Pty) Ltd, Ariva (Pty) Ltd, Harmony Gold (Pty) Ltd, Millennium
Challenge Account (USA), Pretoria Portland Cement (Pty) Ltd
14. Languages:
• English – First Language
• Afrikaans – fair in speaking, reading and writing
15. Projects:
A list of some of the large scale projects that VRMA has assessed has been attached
below with the client list indicated per project (Refer to www.vrma.co.za for a full list of
projects undertaken).
Table 15: VRM Africa Projects Assessments Table
YEAR

NAME

DESCRIPTION

LOCATION

2020

Dysanklip & Re Capital 3C BESS

Battery Storage

Northern Cape (SA)

2020

Hotazel PV 2

Solar Energy

Northern Cape (SA)

2020

Hotazel PV Amend

Solar Energy

Northern Cape (SA)

2020

Penhill Water Reservoir

Infrastructure

Western Cape (SA)

2020

Kenhardt BESS x 6

Battery Storage

Northern Cape (SA)

2020

Humansdorp BESS

Battery Storage

Northern Cape (SA)

2020

Bloemsmond PV BESS x 5

Battery Storage

Northern Cape (SA)

2020

Mulilo Prieska BESS x 5

Battery Storage

Northern Cape (SA)

2020

Mulilo De Arr BESS x 3

Battery Storage

Northern Cape (SA)

2020

Sandpiper Estate

Residential

Western Cape (SA)

2020

Obetsebi Lampley Interchange

Infrastructure

Ghana

2019

Port Barry Residential

Settlement

Western Cape (SA)
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2019

Gamsberg Smelter

Plant

Northern Cape (SA)

2019

Sandpiper Nature Reserve Lodge

Residential

Western Cape (SA)

2019

Bloemsmond PV 4 - 5

Solar Energy

Northern Cape (SA)

2019

Mphepo Wind (Scoping Phase)

Wind Energy

Zambia

2018

Mogara PV

Solar Energy

Northern Cape (SA)

2018

Gaetsewe PV

Solar Energy

Northern Cape (SA)

2017

Kalungwishi Hydroelectric (2) and power line

Hydroelectric

Zambia

2017

Mossel Bay UISP (Kwanoqaba)

Settlement

Western Cape (SA)

2017

Pavua Dam and HEP

Hydroelectric

Mozambique (SA)

2017

Penhill UISP Settlement (Cape Town)

Settlement

Western Cape (SA)

2016

Kokerboom WEF * 3

Wind Energy

Northern Cape (SA)

2016

Hotazel PV

Solar Energy

Northern Cape (SA)

2016

Eskom Sekgame Bulkop Power Line

Infrastructrue

Northern Cape (SA)

2016

Ngonye Hydroelectric

Hydroelectric

Zambia

2016

Levensdal Infill

Settlement

Western Cape (SA)

2016

Arandis CSP

Solar Energy

Namibia

2016

Bonnievale PV

Solar Energy

Western Cape (SA)

2015

Noblesfontein 2 & 3 WEF (Scoping)

Wind Energy

Eastern Cape (SA)

2015

Ephraim Sun SEF

Solar Energy

Nothern Cape (SA)

2015

Dyasonsklip and Sirius Grid TX

Solar Energy

Nothern Cape (SA)

2015

Dyasonsklip PV

Solar Energy

Nothern Cape (SA)

2015

Zeerust PV and transmission line

Solar Energy

North West (SA)

2015

Bloemsmond SEF

Solar Energy

Nothern Cape (SA)

2015

Juwi Copperton PV

Solar Energy

Nothern Cape (SA)

2015

Humansrus Capital 14 PV

Solar Energy

Nothern Cape (SA)

2015

Humansrus Capital 13 PV

Solar Energy

Nothern Cape (SA)

2015

Spitzkop East WEF (Scoping)

Solar Energy

Western Cape (SA)

2015

Lofdal Rare Earth Mine and Infrastructure

Mining

Namibia

2015

AEP Kathu PV

Solar Energy

Nothern Cape (SA)

2014

AEP Mogobe SEF

Solar Energy

Nothern Cape (SA)

2014

Bonnievale SEF

Solar Energy

Western Cape (SA)

2014

AEP Legoko SEF

Solar Energy

Northern Cape (SA)

2014

Postmasburg PV

Solar Energy

Northern Cape (SA)

2014

Joram Solar

Solar Energy

Northern Cape (SA)

2014

RERE PV Postmasberg

Solar Energy

Northern Cape (SA)

2014

RERE CPV Upington

Solar Energy

Northern Cape (SA)

2014

Rio Tinto RUL Desalinisation Plant

Industrial

Namibia

2014

NamPower PV * 3

Solar Energy

Namibia

2014

Pemba Oil and Gas Port Expansion

Industrial

Mozambique

2014

Brightsource CSP Upington

Solar Energy

Northern Cape (SA)

2014

Witsand WEF (Scoping)

Wind Energy

Western Cape (SA)
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2014

Kangnas WEF

Wind Energy

Western Cape (SA)

2013

Cape Winelands DM Regional Landfill

Industrial

Western Cape (SA)

2013

Drennan PV Solar Park

Solar Energy

Eastern Cape (SA)

2013

Eastern Cape Mari-culture

Mari-culture

Eastern Cape (SA)

2013

Eskom Pantom Pass Substation

Substation /Tx lines

Western Cape (SA)

2013

Frankfort Paper Mill

Plant

Free State (SA)

2013

Gibson Bay Wind Farm Transmission lines

Tranmission lines

Eastern Cape (SA)

2013

Houhoek Eskom Substation

Substation /Tx lines

Western Cape (SA)

2013

Mulilo PV Solar Energy Sites (x4)

Solar Energy

Northern Cape (SA)

2013

Namies Wind Farm

Wind Energy

Northern Cape (SA)

2013

Rossing Z20 Pit and WRD

Mining

Namibia

2013

SAPPI Boiler Upgrade

Plant

Mpumalanga (SA)

2013

Tumela WRD

Mine

North West (SA)

2013

Weskusfleur Substation (Koeburg)

Substation /Tx lines

Western Cape (SA)

2013

Yzermyn coal mine

Mining

Mpumalanga (SA)

2012

Afrisam

Mining

Western Cape (SA)

2012

Bitterfontein

Solar Energy

Northern Cape (SA)

2012

Kangnas PV

Solar Energy

Northern Cape (SA)

2012

Kangnas Wind

Solar Energy

Northern Cape (SA)

2012

Kathu CSP Tower

Solar Energy

Northern Cape (SA)

2012

Kobong Hydro

Hydro & Powerline

Lesotho

2012

Letseng Diamond Mine Upgrade

Mining

Lesotho

2012

Lunsklip Windfarm

Wind Energy

Western Cape (SA)

2012

Mozambique Gas Engine Power Plant

Plant

Mozambique

2012

Ncondezi Thermal Power Station

Substation /Tx lines

Mozambique

2012

Sasol CSP Tower

Solar Power

Free State (SA)

2012

Sasol Upington CSP Tower

Solar Power

Northern Cape (SA)

2011

Beaufort West PV Solar Power Station

Solar Energy

Western Cape (SA)

2011

Beaufort West Wind Farm

Wind Energy

Western Cape (SA)

2011

De Bakke Cell Phone Mast

Structure

Western Cape (SA)

2011

ERF 7288 PV

Solar Energy

Western Cape (SA)

2011

Gecko Industrial park

Industrial

Namibia

2011

Green View Estates

Residential

Western Cape (SA)

2011

Hoodia Solar

Solar Energy

Western Cape (SA)

2011

Kalahari Solar Power Project

Solar Energy

Northern Cape (SA)

2011

Khanyisa Power Station

Power Station

Western Cape (SA)

2011

Olvyn Kolk PV

Solar Energy

Northern Cape (SA)

2011

Otjikoto Gold Mine

Mining

Namibia

2011

PPC Rheebieck West Upgrade

Industrial

Western Cape (SA)

2011

George Southern Arterial

Road

Western Cape (SA)

2010

Bannerman Etango Uranium Mine

Mining

Namibia
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2010

Bantamsklip Transmission

Transmission

Eastern Cape (SA)

2010

Beaufort West Urban Edge

Mapping

Western Cape (SA)

2010

Bon Accord Nickel Mine

Mining

Mapumalanga (SA)

2010

Etosha National Park Infrastructure

Housing

Namibia

2010

Herolds Bay N2 Development Baseline

Residential

Western Cape (SA)

2010

MET Housing Etosha

Residential

Namibia

2010

MET Housing Etosha Amended MCDM

Residential

Namibia

2010

MTN Lattice Hub Tower

Structure

Western Cape (SA)

2010

N2 Herolds Bay Residental

Residential

Western Cape (SA)

2010

Onifin(Pty) Ltd Hartenbos Quarry Extension

Mining

Western Cape (SA)

2010

Still Bay East

GIS Mapping

Western Cape (SA)

2010

Vale Moatize Coal Mine and Railway

Mining / Rail

Mozambique

2010

Vodacom Mast

Structure

Western Cape (SA)

2010

Wadrif Dam

Dam

Western Cape (SA)

2009

Asazani Zinyoka UISP Housing

Residential Infill

Western Cape (SA)

2009

Eden Telecommunication Tower

Structure

Western Cape (SA)

2009

George SDF Landscape Characterisation

GIS Mapping

Western Cape (SA)

2009

George SDF Visual Resource Management

GIS Mapping

Western Cape (SA)

2009

George Western Bypass

Road

Western Cape (SA)

2009

Knysna Affordable Housing Heidevallei

Residential Infill

Western Cape (SA)

2009

Knysna Affordable Housing Hornlee Project

Residential Infill

Western Cape (SA)

2009

Rossing Uranium Mine Phase 2

Mining

Namibia

2009

Sun Ray Wind Farm

Wind Energy

Western Cape (SA)

2008

Bantamsklip Transmission Lines Scoping

Transmission

Western Cape (SA)

2008

Erf 251 Damage Assessment

Residential

Western Cape (SA)

2008

Erongo Uranium Rush SEA

GIS Mapping

Namibia

2008

Evander South Gold Mine Preliminary VIA

Mining

Mpumalanga (SA)

2008

George SDF Open Spaces System

GIS Mapping

Western Cape (SA)

2008

Hartenbos River Park

Residential

Western Cape (SA)

2008

Kaaimans Project

Residential

Western Cape (SA)

2008

Lagoon Garden Estate

Residential

Western Cape (SA)

2008

Moquini Beach Hotel

Resort

Western Cape (SA)

2008

NamPower Coal fired Power Station

Power Station

Namibia

2008

Oasis Development

Residential

Western Cape (SA)

2008

RUL Sulpher Handling Facility Walvis Bay

Mining

Namibia

2008

Walvis Bay Power Station

Structure

Namibia

2007

Calitzdorp Retirement Village

Residential

Western Cape (SA)

2007

Calitzdorp Visualisation

Visualisation

Western Cape (SA)

2007

Camdeboo Estate

Residential

Western Cape (SA)

2007

Destiny Africa

Residential

Western Cape (SA)

2007

Droogfontein Farm 245

Residential

Western Cape (SA)
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2007

Floating Liquified Natural Gas Facility

Structure tanker

Western Cape (SA)

2007

George SDF Municipality Densification

GIS Mapping

Western Cape (SA)

2007

Kloofsig Development

Residential

Western Cape (SA)

2007

OCGT Power Plant Extension

Structure Power Plant

Western Cape (SA)

2007

Oudtshoorn Municipality SDF

GIS Mapping

Western Cape (SA)

2007

Oudtshoorn Shopping Complex

Structure

Western Cape (SA)

2007

Pezula Infill (Noetzie)

Residential

Western Cape (SA)

2007

Pierpoint Nature Reserve

Residential

Western Cape (SA)

2007

Pinnacle Point Golf Estate

Golf/Residential

Western Cape (SA)

2007

Rheebok Development Erf 252 Apeal

Residential

Western Cape (SA)

2007

Rossing Uranium Mine Phase 1

Mining

Namibia

2007

Ryst Kuil/Riet Kuil Uranium Mine

Mining

Western Cape (SA)

2007

Sedgefield Water Works

Structure

Western Cape (SA)

2007

Sulpher Handling Station Walvis Bay Port

Industrial

Namibia

2007

Trekkopje Uranium Mine

Mining

Namibia

2007

Weldon Kaya

Residential

Western Cape (SA)

2006

Farm Dwarsweg 260

Residential

Western Cape (SA)

2006

Fynboskruin Extention

Residential

Western Cape (SA)

2006

Hanglip Golf and Residential Estate

Residential

Western Cape (SA)

2006

Hansmoeskraal

Slopes Analysis

Western Cape (SA)

2006

Hartenbos Landgoed Phase 2

Residential

Western Cape (SA)

2006

Hersham Security Village

Residential

Western Cape (SA)

2006

Ladywood Farm 437

Residential

Western Cape (SA)

2006

Le Grand Golf and Residential Estate

Residential

Western Cape (SA)

2006

Paradise Coast

Residential

Western Cape (SA)

2006

Paradyskloof Residential Estate

Residential

Western Cape (SA)

2006

Riverhill Residential Estate

Residential

Western Cape (SA)

2006

Wolwe Eiland Access Route

Road

Western Cape (SA)

2005

Harmony Gold Mine

Mining

Mpumalanga (SA)

2005

Knysna River Reserve

Residential

Western Cape (SA)

2005

Lagoon Bay Lifestyle Estate

Residential

Western Cape (SA)

2005

Outeniquabosch Safari Park

Residential

Western Cape (SA)

2005

Proposed Hotel Farm Gansevallei

Resort

Western Cape (SA)

2005

Uitzicht Development

Residential

Western Cape (SA)

2005

West Dunes

Residential

Western Cape (SA)

2005

Wilderness Erf 2278

Residential

Western Cape (SA)

2005

Wolwe Eiland Eco & Nature Estate

Residential

Western Cape (SA)

2005

Zebra Clay Mine

Mining

Western Cape (SA)

2004

Gansevallei Hotel

Residential

Western Cape (SA)

2004

Lakes Eco and Golf Estate

Residential

Western Cape (SA)

2004

Trekkopje Desalination Plant

Structure Plant

Namibia (SA)
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1995

13

Greater Durban Informal Housing Analysis

Photogrametry

KwaZulu-Natal (SA)

ANNEXURE C: VRM CHECKLISTS AND TERMINOLOGY

Table 16: Scenic Quality Checklist
KEY FACTORS

RATING CRITERIA AND SCORE

SCORE

5

Land Form

High vertical relief as expressed in Steep-sided river valleys, or Low rolling hills, foothills
prominent cliffs, spires or massive interesting erosion patterns or flat valley bottoms; few
rock outcrops, or severe surface or variety in size and shape or
no
interesting
variation or highly eroded formations of landforms; or detail landscape features.
or detail features that are dominating features that are interesting,
and exceptionally striking and though not dominant or
intriguing.
exceptional.

Vegetation

A variety of vegetative types as Some variety of vegetation, Little or no variety or
expressed in interesting forms, but only one or two major contrast in vegetation.
textures and patterns.
types.

Water

Clear and clean appearing, still or Flowing, or still, but not Absent, or present but not
cascading white water, any of which dominant in the landscape. noticeable.
are a dominant factor in the
landscape.

Colour

Rich colour combinations, variety or Some intensity or variety in Subtle colour variations
vivid colour: or pleasing contrasts in colours and contrast of the contrast
or
interest:
the soil, rock, vegetation, water.
soil, rock and vegetation, generally mute tones.
but not a dominant scenic
element.

3

1

Adjacent Scenery Adjacent scenery greatly enhances Adjacent
scenery Adjacent scenery has
visual quality.
moderately
enhances little or no influence on
overall visual quality.
overall visual quality.
Scarcity

One of a kind: unusually memorable, Distinctive,
though Interesting
within
its
or very rare within region. Consistent somewhat similar to others setting, but fairly common
chance for exceptional wildlife or within the region.
within the region.
wildflower viewing etc.

SCORE

2

Cultural
Modification

Modifications add favourably to visual Modifications add little or no Modifications add variety
variety, while promoting visual visual variety to the area, but are very discordant
harmony.
and introduce no discordant and
promote
strong
elements.
disharmony.

0

-4

Table 17: Sensitivity Level Rating Checklist
FACTORS

QUESTIONS

Type of Users

Maintenance of visual quality is:
A major concern for most users

High

A moderate concern for most users

Moderate

A low concern for most users

Low

Amount of use Maintenance of visual quality becomes more important as the level of use increases:

A high level of use

High

Moderately level of use

Moderate

Low level of use

Low

Public interest Maintenance of visual quality:
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Adjacent land
Users

Special Areas

A major concern for most users

High

A moderate concern for most users

Moderate

A low concern for most users

Low

Maintenance of visual quality to sustain adjacent land use objectives is:

Very important

High

Moderately important

Moderate

Slightly important

Low

Maintenance of visual quality to sustain Special Area management objectives is:

Very important

High

Moderately important

Moderate

Slightly important

Low

Table 18: VRM Terminology Table
FORM
Simple
Weak
Strong
Dominant
Flat
Rolling
Undulating
Complex
Plateau
Ridge
Valley
Plain
Steep
Shallow
Organic
Structured
Simple
Complex

LINE
Horizontal
Vertical
Geometric
Angular
Acute
Parallel
Curved
Wavy
Strong
Weak
Crisp
Feathered
Indistinct
Clean
Pro##nt
Solid
Basic, composed of few elements

COLOUR

Dark
Light
Mottled

Organic

TEXTURE
Smooth
Rough
Fine
Coarse
Patchy
Even
Uneven
Complex
Simple
Stark
Clustered
Diffuse
Dense
Scattered
Sporadic
Consistent
Derived from nature; occurring or developing
gradually and naturally
Organised; planned and controlled; with
definite shape, form, or pattern
Repeatedly occurring in an ordered fashion

Structure

Weak

Complicated; made up of many interrelated
parts
Lacking strength of character

Strong

Bold, definite, having prominence

Horizontal

Parallel to the horizon

Dominant

Controlling, influencing the surrounding
environment
Level and horizontal without any slope; even
and smooth without any bumps or hollows
Progressive and consistent in form, usually
rounded
Moving sinuously like waves; wavy in
appearance
Uniformly elevated flat to gently undulating land
bounded on one or more sides by steep slopes

Vertical

Perpendicular to the horizon; upright

Geometric

A narrow landform typical of a highpoint or
apex; a long narrow hilltop or range of hills
Low-lying area; a long low area of land, often
with a river or stream running through it, that is
surrounded by higher ground
A flat expanse of land; fairly flat dry land, usually
with few trees

Curved

Consisting of straight lines and simple
shapes
Sharply defined; used to describe an object
identified by angles
Less than 90°; used to describe a sharp
angle
Relating to or being lines, planes, or curved
surfaces that are always the same distance
apart and therefore never meet
Rounded or bending in shape

Flat
Rolling
Undulating
Plateau

Ridge
Valley

Plain
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Angular
Acute
Parallel

Wavy

Feathered

Repeatedly curving forming a series of
smooth curves that go in one direction and
then another
Layered; consisting of many fine parallel
strands
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Steep

Indistinct

Vague; lacking clarity or form

Patchy

Irregular and inconsistent;

Even

Broken

Sloping sharply often to the extent of being
almost vertical
Noticeable; distinguished, eminent, or wellknown
Unadulterated or unmixed; made of the same
material throughout; uninterrupted
Lacking continuity; having an uneven surface

Smooth

Consistent in line and form; even textured

Stark

Rough

Bumpy; knobbly; or uneven, coarse in texture

Clustered

Consistent and equal; lacking slope,
roughness, and irregularity
Inconsistent and unequal in measurement
irregular
Bare and plain; lacking ornament or relieving
features
Densely grouped

Fine
Coarse

Intricate and refined in nature
Harsh or rough to the touch; lacking detail

Diffuse
Diffuse

Spread through; scattered over an area
To make something less bright or intense

Pro##nt
Solid

14

Uneven

ANNEXURE D: GENERAL LIGHTS AT NIGHT MITIGATIONS

Mitigation:
• Effective light management needs to be incorporated into the design of the lighting to
ensure that the visual influence is limited to the mine, without jeopardising mine
operational safety and security (See lighting mitigations by The New England Light
Pollution Advisory Group (NELPAG) and Sky Publishing Corp in 14.2).
• Utilisation of specific frequency LED lighting with a green hue on perimeter security
fencing.
• Directional lighting on the more exposed areas of operation, where point light source is
an issue.
• No use of overhead lighting and, if possible, locate the light source closer to the
operation.
• If possible, the existing overhead lighting method utilised at the mine should be phased
out and replaced with an alternative lighting using closer to source, directed LED
technology.
Mesopic Lighting
Mesopic vision is a combination of photopic vision and scotopic vision in low, but not quite
dark, lighting situations. The traditional method of measuring light assumes photopic vision
and is often a poor predictor of how a person sees at night. The light spectrum optimized for
mesopic vision contains a relatively high amount of bluish light and is therefore effective for
peripheral visual tasks at mesopic light levels. (CIE, 2012)
The Mesopic Street Lighting Demonstration and Evaluation Report by the Lighting Research
Centre (LRC) in New York found that the ‘replacement of white light sources (induction and
ceramic metal halide) were tuned to optimize human vision under low light levels while
remaining in the white light spectrum. Therefore, outdoor electric light sources that are tuned
to how humans see under mesopic lighting conditions can be used to reduce the luminance of
the road surface while providing the same, or better, visibility. Light sources with shorter
wavelengths, which produce a “cooler” (more blue and green) light, are needed to produce
better mesopic vision. Based on this understanding, the LRC developed a means of predicting
visual performance under low light conditions. This system is called the unified photometry
system. Responses to surveys conducted on new installations revealed that area residents
perceived higher levels of visibility, safety, security, brightness, and colour rendering with the
new lighting systems than with the standard High-Purity Standards (HPS) systems. The new
lighting systems used 30% to 50% less energy than the HPS systems. These positive results
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were achieved through tuning the light source to optimize mesopic vision. Using less wattage
and photopic luminance also reduces the reflectance of the light off the road surface. Light
reflectance is a major contributor to light pollution (sky glow).’ (Lighting Research Center. New
York. 2008)

‘Good Neighbour – Outdoor Lighting’
Presented by the New England Light Pollution Advisory Group (NELPAG) (http://cfa/ www.harvard .edu
/cfa/ps/nelpag.html) and Sky & Telescope (http://SkyandTelescope.com/). NELPAG and Sky &
Telescope support the International Dark-Sky Association (IDA) (http://www.darksky.org/).
(NELPAG)
What is good lighting? Good outdoor lights Good and Bad Light Fixtures
improve visibility, safety, and a sense of
Typical
“Wall Typical
“Shoe
security, while minimizing energy use,
Pack”
Box”
operating costs, and ugly, dazzling glare.
(forward throw)
Why should we be concerned? Many outdoor
lights are poorly designed or improperly aimed.
Such lights are costly, wasteful, and
distractingly glary. They harm the night-time
environment and neighbours’ property values.
Light directed uselessly above the horizon
creates murky skyglow — the “light pollution”
BAD
GOOD
that washes out our view of the stars.
Waste light goes up Directs all light down
Glare Here’s the basic rule of thumb: If you can
and sideways
see the bright bulb from a distance, it’s a bad
Typical
“Yard Opaque Reflector
light. With a good light, you see lit ground
Light”
(lamp inside)
instead of the dazzling bulb. “Glare” is light that
beams directly from a bulb into your eye. It
hampers the vision of pedestrians, cyclists, and
drivers.
Light Trespass Poor outdoor lighting shines
onto neighbours’ properties and into bedroom
windows, reducing privacy, hindering sleep,
BAD
GOOD
and giving the area an unattractive, trashy look.
Waste light goes up Directs all light down
Energy Waste Many outdoor lights waste
and sideways
energy by spilling much of their light where it is
Area Flood Light
Area Flood Light
not needed, such as up into the sky. This waste
with Hood
results in high operating costs. Each year we
waste more than a billion dollars in the United
States needlessly lighting the night sky.
Excess Lighting Some homes and businesses
are flooded with much stronger light than is
necessary for safety or security.
BAD
GOOD
Waste light goes up Directs all light down
and sideways
How do I switch to good lighting?
Provide only enough light for the task at hand; don’t over-light, and don’t spill light off your property.
Specifying enough light for a job is sometimes hard to do on paper. Remember that a full Moon can
make an area quite bright. Some lighting systems illuminate areas 100 times more brightly than the
full Moon! More importantly, by choosing properly shielded lights, you can meet your needs without
bothering neighbours or polluting the sky.
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•

•

•

•

Aim lights down. Choose “full-cutoff What You Can Do To Modify Existing Fixtures
Change this . . .
to this
shielded” fixtures that keep light from
(aim downward)
going uselessly up or sideways. Fullcutoff fixtures produce minimum glare.
They create a pleasant-looking
environment. They increase safety
because you see illuminated people,
cars, and terrain, not dazzling bulbs.
Install fixtures carefully to maximize
their effectiveness on the targeted area Floodlight:
and minimize their impact elsewhere.
Change this . . .
to this
Proper aiming of fixtures is crucial.
(aim downward)
Most are aimed too high. Try to install
them at night, when you can see where
all the rays actually go. Properly aimed
and shielded lights may cost more
initially, but they save you far more in
the long run. They can illuminate your
target with a low-wattage bulb just as
Wall Pack
well as a wasteful light does with a
high-wattage bulb.
If colour discrimination is not important,
choose energy- efficient fixtures
utilising
yellowish
high-pressure
sodium (HPS) bulbs. If “white” light is
needed, fixtures using compact
fluorescent or metal-halide (MH) bulbs
are more energy-efficient than those
using incandescent, halogen, or
mercury-vapour bulbs.
Change this . . .
to this
or this
Where feasible, put
lights on timers to
turn them off each
night after they are
no longer needed.
Put home security
lights on a motionYard Light
Opaque Reflecter
Show Box
detector
switch,
which turns them on
only when someone
enters the area; this
provides a great
deterrent effect!

Replace bad lights with good lights.
You’ll save energy and money. You’ll be a good neighbour. And you’ll help preserve our view of the
stars.

i

Oberholzer, B. 2005. Guideline for involving visual and aesthetic specialists in EIA processes: Edition
1. CSIR Report No ENV-S-C 2005 053 F. Republic of South Africa, Provincial Government of the
Western Cape, Department of Environmental Affairs and Development Planning, Cape Town. Pg 29
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1.0 INTRODUCTION
It is proposed to develop a site to the northeast of the town Beaufort West for a photovoltaic
park (solar farm) for the generation and transmission of electricity from solar panels with
associated infrastructure. The project is located on Portion 9 of the Farm 161 Kuilspoort;
Remainder of Farm 162 Suid‐Lemoensfontein and a portion of Portion 1 of the Farm 163 Bulskop.
For the purposes of the Environmental Impact Assessment (EIA) this report evaluates three
alternative development proposals for the site.

2.0 LOCALITY
The development site is located approximately 3 kilometres to the northeast of the town
Beaufort West, adjacent and to the north of the N1. It is also situated approximately 3.5
kilometres to the north of the Beaufort West substation and 12.1 kilometres to the northeast of
the Droërivier substation, from where the electricity will be fed into the national grid. Refer to
Figure 1 in Annexure A for a locality plan

3.0 PROPOSED DEVELOPMENT
The proposed facility will comprise of a number of solar panels that will convert solar radiation
energy into electrical energy. The facility will have the combined capacity to generate a maximum
electricity output of about 75 Megawatts (MW).
There are 4 different panel array layout alternatives ranging between 1.5m to 4.36m in height.
The preferred alternative is single axis trackers, bifacial mono‐crystalline modules and string
inverters with a height of between 1.5 to 2.5m. The total development footprint for all four
alternatives is less than 150ha.
The solar plant will include the following typical infrastructure:


PV panel arrays;



Support structures for PV panels;



DC to AC Inverters, Transformers;



Switching substation and control building located on‐site.



Internal underground cabling between the PV panels.



Transmission power lines



An access road to the site. It is proposed to make use of the existing farm accesses
off the N10 and the R357.



Security fencing;

Workshop area for maintenance and storage
Refer to Figure 2 in Appendix A for a Site Layout Plan.

1

Beaufort West Solar Photovoltaic Project
May 2021

ITS 4357

4.0 TRAFFIC ANALYSIS SCOPE
This report evaluates the expected traffic impact of the proposed development during the
construction phase and during the operational phase. The report comment on the condition of
the existing roads in the site vicinity, identify possible access points to the site and recommend
road improvements to the surrounding road network.
The report is based on existing available information on the road network, road condition
information obtained during site visits and an assessment of the expected traffic volumes
generated by the construction and operational phases of the proposed development.

5.0 EXISTING CONDITIONS
The only major road included in this study is the N1. The existing roadway characteristics are
summarised inTable1 below.
Table 1: Existing Roadway Facilities

Roadway

Type of Road

Posted
Speed
(km/h)

Sidewalks?

On-Street
Parking?

National Road

120

Shoulder

No

N1

5.1

Existing Cross Sections and Surface Conditions

In the vicinity of the proposed development, the N1 has a typical formation of a Provincial Road
Class 1 cross‐section with 2x3.7m lanes and 2x2m paved shoulders. There are no turning lanes
at the existing access off the N1. The cross‐section of the N1 is illustrated in Photo 1 and Photo 2.
shown in Photos 1 to 4 in Appendix B.
5.2

Existing Traffic Volumes

The existing traffic conditions are based on the traffic volumes extracted from the SANRAL
Comprehensive Traffic Observation (CTO) Stations and Provincial count stations in the area. The
table below illustrates the current annual average daily traffic volumes (AADT), the annual daily
truck traffic volumes and the peak hour volumes on the road network in the site vicinity.
Table 2: Existing Traffic Volumes
Roadway
N1

AADT

ADTT

Peak Hour Volume

% Heavy Vehicles

3 724

1 806

295

48%

2
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6.0 SITE ACCESS
Access to the site is proposed via the existing farm access off the N1 (N1‐8, 8.85).
The required SSD for heavy vehicles along roads with a posted speed limit of 120km/h is 300
metres based on the geometric design guidelines of the UTG. The available SSD at both accesses
is in excess of 500 metres which is acceptable and safe for the existing posted speed limits along
the N1s. The current SSD along the N1 is illustrated in Photo 3 and Photo 4.

7.0 TRAFFIC IMPACT ANALYSIS
The expected effects of traffic that would be generated by the proposed development during
peak hours were analysed as follows:

7.1



The background traffic volumes were determined for the study network in the vicinity
of the site. These are the traffic volumes that would be on the road network in the
absence of the proposed development (No go Alternative);



A growth factor was applied to account for regional growth



Construction Phase Traffic



Site‐generated trips were estimated for the proposed development;



The construction phase traffic and the assigned site‐generated traffic from the
proposed development were added to the background traffic volumes to determine
the total traffic conditions during the construction phase and with the development
completed.

Year 2026 Background Traffic Conditions (No go alternative)

For the purposes of this study, year 2026 background traffic volumes were developed by applying
a 5.0 percent annual traffic growth rate to the existing traffic volumes along the N1. This
estimated growth rate was assumed to allow for the additional traffic volumes that will be
generated by other in‐process and future developments in the vicinity of the proposed
development.
Due to the low traffic volumes along the surrounding road network, it is expected that the road
network will continue to operate at acceptable levels‐of‐service during the background
conditions. The roads in the site vicinity are in a fair condition and no major maintenance will be
required in the near future.
7.2

Construction Phase

A large amount of traffic will be generated during the construction phase. The following activities
will probably occur during the construction phase:


Construction of the internal access roads,



Stripping and stockpiling of topsoil,
3
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Excavation and construction of the foundations for the solar panel racks,



Construction of the operations building,



Assembly of the solar panel arrays,



Trenching for cabling and



Reinstatement of the site.

ITS 4357

The internal access roads will be constructed of local materials sourced on site if possible and
these roads will be retained and will be used for inspection and maintenance of the solar panels.
7.2.1 Trip Generation
Estimates of the peak hour vehicle trips for new developments are typically based on empirical
observations at similar land uses. It is expected that approximately 1 000 trucks will be required
delivering equipment and building material during the construction period, depending on the
type and configuration of the panel arrays. The number of delivery vehicles could vary
substantially, but for the purposes of this study it was assumed that 1 000 delivery truck
represents a worst‐case scenario. The construction period could probably vary between eight
and fifteen months. It is assumed that delivery of the equipment will occur within and spread
over a six‐month period. With a possible 150 working days in a six‐month period, it means that
on average approximately 7 trucks will visit the site per day which equates to approximately 14
truck trips spread over an eight‐hour day.
Based on information sourced from other similar projects it is assumed that approximately 200
construction workers could be employed during the peak construction period. It can be expected
that the bulk of these workers will commute to/from the construction site via bus or minibus
taxis. If 70 percent of the construction staff travels with minibus taxis with an average occupancy
of 12 passengers per vehicle it equates to approximately 12 taxis visiting the site in the morning
and afternoon peak hours. If the remaining 30 percent travel with private vehicles, it equates to
approximately 90 motor vehicle and truck trips during the average week day.
It is expected that approximately 20 permanent staff members will be employed at the proposed
development during the operational phase. If all of them traffic to work with their private
vehicles it means 20 trips in during the a.m. peak hour and 20 trips out during the p.m. peak.
7.2.2 Trip Distribution and Assignment
It is expected that all of the trips to/from the proposed photovoltaic park will come from Beaufort
West via the N1. The trucks delivering the building material and equipment could come from
direction Aberdeen, Cape Town or the north via the N1. Most of the trucks delivering raw
material for the foundations and road construction material will come from Beaufort West area.

4
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7.2.3 Proposed Road Network Upgrades
Based on the expected number of construction trips generated by the proposed development
the existing road network has sufficient capacity to accommodate the additional trips from an
operational perspective.
Once construction is completed the public roads should be inspected and repaired where
necessary. The day‐to‐day operation of the proposed development will generate relatively low
traffic volumes, which can easily be accommodated by the surrounding road network.
7.3 Operational Phase
The operational phase of this project is not expected to generate significant traffic volumes. The
typical day‐to‐day activities will probably only be service vehicles undertaking general
maintenance at the site. The number of permanent staff on site is not expected to be more than
20 people and therefore no additional upgrades are required to accommodate the operational
site traffic
7.4 Decommissioning Phase
If the Solar Photovoltaic Project is not upgraded at the end of the typical lifespan (20 to 25 years
from the date of commissioning) the site will be decommissioned. The decommissioning of the
PV Plant is expected to take between 6 to 12 months. The modular components would be
removed and recycled and all disturbed areas will have to be appropriately rehabilitated.
The expected transport impact on the road network during the decommissioning phase will be
similar or less than the transport impact during the construction phase and the surrounding road
network has sufficient capacity to accommodate the expected traffic volumes associated with
the decommissioning of the Solar Photovoltaic Project.
7.5 Alternative Development Proposals
In terms of the EIA process, it is required to also evaluate alternative development proposals. In
essence the difference between the four alternatives is the height of the panel racks and the
spacing between them. The total development footprint will be less than 150ha for all four
alternatives. The traffic impact associated with the different alternatives during the construction
and operational phases is expected to be similar.
7.6 Traffic Management and Transportation Plan
During the construction phase there will be an increase in truck traffic along the roads in the site
vicinity, compared to the current truck traffic along these roads. However, the expected total
traffic volumes along these roads will still be well within the function of the roads and no
operational or safety issues are expected. Due to the rural nature of the area around the
development site the daily traffic distribution profile along the roads in the site vicinity is random
with no specific peak during the day. The impact of the construction and operational traffic will
5
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be insignificant and no specific measures are required in terms of traffic management
Most of the equipment will be delivered to site with heavy vehicles in containers. It is expected
that the delivery of the equipment will occur over a 6‐month period and the impact of the
delivery vehicles on the existing traffic along the road network in the site vicinity will be
insignificant. Some of the construction machinery/equipment might be delivered with lowbed
trucks, but no abnormal loads will be required.

8.0 CONCLUSIONS AND RECOMMENDATIONS
This transport impact assessment was prepared for the proposed Beaufort West Solar
Photovoltaic Project. This report summarises the existing transportation conditions within the
site vicinity and provides an assessment of the transportation impacts of the proposed
development on the surrounding transportation system.
This traffic impact analysis resulted in the following conclusions and recommendations.
Existing Traffic Conditions


The current demand on the existing road network in the site vicinity is low and the
road network and intersections operate at acceptable levels of service.

2026 Background Traffic Conditions


A growth rate of 5 percent per annum was applied to the existing traffic volumes to
determine the 2026 background traffic conditions.



All the intersections and roadways will continue to operate at acceptable levels‐of‐
service in the future during the worst peak hours of the year without the proposed
development.

Construction Phase


It is expected that the construction phase of the proposed development could
generate up to 90 vehicular trips during the average weekday of which approximately
14 percent will be heavy truck traffic.



Access to the site is proposed via the existing farm access off the N1 (N1‐8, KM8.85).

Operational Phase


The operational phase of this project is not expected to generate significant traffic
volumes. The typical day‐to‐day activities will probably only be service vehicles
undertaking general maintenance at the site. The number of permanent staff on site
is not expected to be more than 20 people and therefore no additional upgrades are
required to accommodate the operational site traffic.
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Decommissioning Phase


If the Solar Photovoltaic Project is not upgraded at the end of the typical lifespan (20
to 25 years) the site will be decommissioned. The decommissioning of the Solar
Photovoltaic Project is expected to take between 6 to 12 months. The expected
transport impact on the road network during the decommissioning phase will be
similar to the transport impact during the construction phase. The surrounding road
network has sufficient capacity to accommodate the expected traffic volumes
associated with the decommissioning of the Solar Photovoltaic Project.

Development Alternatives


No Feasible site alternatives have been identified for the Solar Photovoltaic Project.
Therefore, no site alternatives are evaluated in this report.



In terms of the EIA process, it is required to also evaluate alternative development
proposals. In essence the difference between the four layout alternatives is the height
of the panel racks and the spacing between them. The total footprint for each of the
four alternatives is less than 150ha and the traffic impact associated with the different
alternatives during the construction and operational phases is expected to be similar.



The proposed access layout is similar for all four alternatives.

Traffic Management and Transportation Plan


During the construction phase there will be an increase in truck traffic along the roads
in the site vicinity, compared to the current truck traffic along these roads. However,
the expected total traffic volumes along these roads will still be well within the
function of the roads and no operational or safety issues are expected.



Most of the equipment and construction material will be delivered to the site with
heavy vehicles. It is expected that the delivery of the equipment can occur over a 6‐
month period and the impact of the delivery vehicles on the existing traffic along the
road network in the site vicinity will be acceptable.

Based on the evaluation as discussed in this report the existing road network has sufficient spare
capacity to accommodate the proposed Beaufort West Photovoltaic Project without any road
upgrades required to the existing road infrastructure. It is recommended that the proposed
Beaufort West Photovoltaic Project be approved from a transport impact perspective.
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Photo 1: Eastbound view along the N1 towards the Site

Photo 2: Westbound view along the N1

Photo 3: SSD to the West along the N1 from the Access

Photo 4: SSD to the East along the N1 from the Access
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EXECUTIVE SUMMARY

Safetech was contracted by Aviata Consulting to conduct a desktop-based ‘glint and glare’ assessment for the proposed Beaufort
West 75 MW Photovoltaic (PV) Project in the Western Cape of South Africa. The proposed development will consist of single axis
tracking PV panel arrays orientated in a north to south manner and be equipped with an anti-reflective coating. The tracking system
will rotate to a maximum of 60° from the horizontal as it follows the path of the sun throughout the day. When not in use, the panels
will be positioned at 0° to the horizontal and stand at a height of 2.5m.
The assessment was conducted with the objective of reviewing how ‘glint’ and ‘glare’ will affect aviation receptors such as pilots
on final approach to the airports, as well as air traffic controllers. If the ‘glint’ and ‘glare’ effects are strong enough, it has the
potential to cause temporary flash blindness in the receptors and hinder their abilities to conduct their operations.

Yellow Glare (High Risk of After Image)
Due to the close distance of the PV panels to the 2-mile flight receptors, it is predicted that receptors will be exposed to solar glint
and glare (yellow glare) as a result of the sun rays reflecting off the surface of the PV Panels at various times of the year when
landing on Runway 17. The approach path of this runway is directly over the solar panels and glint is to be expected. The results
indicate that further mitigation measures will be needed for this approach such as publishing a Notice to Airmen (Notam) to warn
pilots of the risk at certain times of the year. It is also noted that Runway 17 is not the preferred runway as it is not tarred, and
rarely gets used for extensive periods. It was noted that some yellow glare may be a result of the PV panels reverting back to the
resting angle of 0° before the sun has fully set. It is therefore recommended that the tracking panels remain at the full 60° tilt to
the west for 15 minutes after the sun has set in order to mitigate the yellow glare that could impact the receptors.
Green Glare (Low Risk of After Image)
The other approach paths to the airfield have a low risk of after image.
It is recommended that the project receive authorisation from the Civil Aviation Authority from a glint and glare perspective.

Dr Brett Williams
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LIST OF ABBREVIATIONS AND DEFINITIONS
2-Mile Flight Path Receptor: The 2-Mile Flight Path receptor ("FP") simulates an aircraft following a straight-line approach path toward
a runway, by default, including a restricted field-of-view to filter unrealistic glare. In addition, it can be modified to represent a worst-case
approach and take-off path.

Figure 1: Flight Path
Flight Path Parameters are as follows:
Name: Descriptive alphanumeric label of receptor
Direction (°): Azimuthal angle of approach of aircraft which defines the straight path toward the runway. Measured clockwise
from true north.
Glide slope (°): Angle of descent of aircraft toward runway. Default value of 3°.
Threshold crossing height: Height above ground of aircraft when it crosses the runway threshold. (Typically, 50 ft.).
Max downward viewing angle (°): The vertical field-of-view of the pilot, measured positive downward from the XY plane
(i.e., flat). A default value of 30° assumes glare appearing beyond that FOV is not visible to the pilot and is acceptable to FAA.
A value of 90° assumes the pilot can see glare appearing directly underneath the aircraft.
Azimuthal viewing angle (°): The left and right field-of-view of the pilot during approach. A view angle of 180° implies the
pilot can see glare emanating from behind the plane.
Point coordinates: The threshold and 2-mile point ground elevation parameters can be modified in the FP Advanced dialog.
The 2-mile point height is calculated from the point elevations and threshold crossing height to ensure a smooth 2-mile descent
path.

Figure 2:Viewing Angles.
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Fixed-mount PV panels: Solar panels with no tracking system, they are described by a tilt and orientation. These parameters are
referred to as the module configuration of the PV array. PV module orientation/azimuth and tilt. Sample illustrates south-facing module
typical in northern hemisphere.
Module orientation/azimuth (°) is the azimuthal facing or direction toward which the PV panels are positioned. Orientation is measured
clockwise from true north. Panels which face north, which is typical in the southern hemisphere, have an orientation of 0°. Panels which
face south, which is typical in the northern hemisphere, have an orientation of 180°. If a known orientation is based on magnetic north,
the location-specific declination must be used to determine the orientation from true north. Module tilt (°) is the elevation angle of the
panels, measured up from flat ground. Panels lying flat on the ground (facing up) have a tilt of 0°. Tilt values between 0° and 40° are
typical.

Figure 3: Fixed-mounted PV Panels
Glint and Glare: Glint is typically defined as a momentary flash of bright light, often caused by a reflection off a moving source. A typical
example of glint is a momentary solar reflection from a moving car. Glare is defined as a continuous source of bright light. Glare is
generally associated with stationary objects, which, due to the slow relative movement of the sun, reflect sunlight for a longer duration.
The difference between glint and glare is duration. Industry-standard glare analysis tools evaluate the occurrence of glare on a minuteby-minute basis; accordingly, they generally refer to solar hazards as 'glare'. Based on figure 4 (below), the ocular impact of solar glare
is quantified into three categories:
Green - low potential to cause after-image (flash blindness)
Yellow - potential to cause temporary after-image.
Red - potential to cause retinal burn (permanent eye damage)

Figure 4: Glare Categories.
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mrad: Milliradian, equal to one-thousandth of a radian. A radian is a unit of angular measure equal to the angle subtended at the centre
of a circle by an arc equal in length to the radius of the circle, approximately 57°17′44.6".
Peak DNI (W/m2 or Wh/m2): The maximum Direct Normal Irradiance at the given location at solar noon. DNI is the amount of solar
radiation received in a collimated beam on a surface normal to the sun during a 60-minute period. On a clear sunny day at solar noon, a
typical peak DNI is ~1,000 W/m2.

Figure 5: Peak Daily DNI
Slope error (mrad): Specifies the amount of scatter that occurs from the PV module. Mirror-like surfaces that produce specular
reflections will have a slope error closer to zero, while rough surfaces that produce more scattered (diffuse) reflections have higher slope
errors. Based on observed glare from different PV modules, an RMS slope error of ~10 mrad (which produces a total reflected beam
spread of 0.13 rad or 7°) appears to be a reasonable value. Not used if correlate slope error to module surface type is checked. In this
report, the worst-case scenario was assumed. Therefore, a light-textured PV panel with an anti-glare coating was selected for modelling.
The properties of the selected panel are as follow: 9.16mrad average RMS slope error; 119.00mrad average beam spread; 3.17 standard
deviation of slope error; and 38.00 standard deviation of beam error.
ATCT: Air Traffic Control Tower
FAA: Federal Aviation Authority
FABW: Airport Code for the AIFA Beaufort West Base
FoV: Field of View
FP: Flight Path
mRad: milliradian
OP: Observation Point
PV: Photovoltaic
RMS: Root Mean Square
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1
1.1

INTRODUCTION
TERMS OF REFERENCE

This report aims to determine the effect that potential ‘glint and glare’ may have on various aviation receptors around the proposed
Beaufort West 75 MW Photovoltaic Project (“the proposed project”). The main receptors of concern are the aviation receptors (i.e., the
pilots and the air traffic controllers) at the AIFA Beaufort West Base (FABW). Other community receptors have not been modelled, such
as the nearby town and motor vehicles, as this report’s focus is solely on the aviation receptors.
At certain angles, the sun may reflect light in a specular manner off the surface of the Photovoltaic (PV) panels and affect the receptors
vision, thereby causing an ‘after-image’ or ‘temporary blindness’ depending on the strength of the specular reflection. In South Africa,
there is limited literature and no regulatory framework with regards to ‘glint and glare’ effects from solar panels in relation to airspace
use. In the absence of a regulatory requirement, the United States Federal Aviation Authority’s (FAA) Technical Guidance for Evaluating
Selected Solar Technologies on Airports, version 1.1 of April 2018 was used as the main reference. Within this guideline are numerous
case studies of solar projects similar to this project. The FAA approved ForgeSolar software package was used to predict the effects of
the glint and glare from the PV panels.

1.2

ASSUMPTIONS AND LIMITATIONS

Design Specifications of the proposed project were supplied by the client. A summary of assumptions and abstractions required by the
ForgeSolar analysis methodology is provided below:


The algorithm does not rigorously represent the detailed geometry of a system; detailed features such as gaps between modules,
variable height of the PV array, and support structures may impact actual glare results. However, the software developers have
validated the models against several systems, including a PV array causing glare to the air-traffic control tower at ManchesterBoston Regional Airport and several sites in Albuquerque, and the tool accurately predicted the occurrence and intensity of glare
at different times and days of the year.



Several calculations utilize the PV array centroid, rather than the actual glare spot location, due to algorithm limitations. This may
affect results for large PV footprints. Additional analyses of array sub-sections can provide additional information on expected glare.
This primarily affects analyses of path receptors.



Random number computations are utilized by various steps of the annual hazard analysis algorithm. Predicted minutes of glare
can vary between runs as a result. This limitation primarily affects analyses of Observation Point receptors, including ATCTs. Note
that the ForgeSolar methodology has always relied on an analytical, qualitative approach to accurately determine the overall hazard
(i.e. green vs. yellow) of expected glare on an annual basis.



The subtended source angle (glare spot size) is constrained by the PV array footprint size. Partitioning large arrays into smaller
sections will reduce the maximum potential subtended angle, potentially impacting results if actual glare spots are larger than the
sub-array size. Additional analyses of the combined area of adjacent sub-arrays can provide more information on potential glare
hazards. (See previous point on related limitations.)
o

The algorithm assumes that the PV array is aligned with a plane defined by the total heights of the coordinates outlined
in the Google map. For more accuracy, the user should perform runs using minimum and maximum values for the vertex
heights to bound the height of the plane containing the solar array. Doing so will expand the range of observed solar
glare when compared to results using a single height value.
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The algorithm does not consider obstacles (either man-made or natural) between the observation points and the prescribed solar
installation that may obstruct observed glare, such as trees, hills, buildings, etc.



The variable direct normal irradiance (DNI) feature (if selected) scales the user-prescribed peak DNI using a typical clear-day
irradiance profile. This profile has a lower DNI in the mornings and evenings and a maximum at solar noon. The scaling uses a
clear-day irradiance profile based on a normalized time relative to sunrise, solar noon, and sunset, which are prescribed by a sunposition algorithm and the latitude and longitude obtained from Google maps. The actual DNI on any given day can be affected by
cloud cover, atmospheric attenuation, and other environmental factors.



The ocular hazard predicted by the tool depends on several environmental, optical, and human factors, which can be uncertain.
The developers provide input fields and typical ranges of values for these factors so that the user can vary these parameters to see
if they have an impact on the results.



The system output calculation is a DNI-based approximation that assumes clear, sunny skies year-round.



Hazard zone boundaries shown in the Glare Hazard plot (based on Figure 4) are an approximation and visual aid. Actual ocular
impact outcomes encompass a continuous, not discrete, spectrum.



Glare locations displayed on receptor plots are approximate. Actual glare-spot locations may differ.



Glare vector plots are simplified representations of analysis data. Actual glare emanations and results may differ.



PV array tracking assumes the modules move instantly when tracking the sun, and when reverting to the rest position. Tracking
equipment is not installed in any of the arrays that were modelled.

2

LEGAL REQUIREMENTS

There are no legal requirements or guidelines that are applicable in South Africa. The US FAA guidelines that have been mentioned
above were used as a reference.
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3

PROJECT DESCRIPTION

The developers proposed to construct a 75 MW Photovoltaic Energy Facility within the Beaufort West Local Municipality. The project site
lies approximately 420m to the north of the N1 road, 850m north of the FABW air traffic control tower, and 1035m to the main FABW
runway (runway 08/26). The proposed project footprint, as seen in Figure 6 below, will cover an area of approximately 1 728ha and lie
on a relatively flat terrain with elevation ranging from 870m in the southeast corner to 925m in the northeast corner.

Figure 6: Location of the proposed project (NEMAI Consulting, 2020).
The panels will most likely be Jinko Solar JKM530M-72HL4-TV single axis tracking PV arrays fitted with an anti-reflective (AR) coating
to minimize the reflection of the sun’s rays off the panels. The panels will be orientated at 0° to true north (i.e., the axis upon which the
panels are fitted will line up in a north to south orientation). The tracking system will tilt the panels to a maximum of 60° to the horizontal
in order to face east as the sun rises in the morning. As the sun moves to the west, the system will track the movement of the sun until
the panels are at a maximum tilt of 60° to the west. When not in use, the panels will rest at an angle of 0° to the horizontal and sit at a
height of 2.5m above the ground.
The PV panels have been divided into 39 clusters, as illustrated below in Figure 7. The purpose of this division is due to the technical
abilities of the modelling software, but it also allows for greater ease in pinpointing any area of the overall site that may be contributing
to solar glint and glare.
Auxiliary infrastructure such as substations, roads and powerlines have been excluded as they do not contribute to the impacts of solar
glint and glare on receptors.
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Figure 7: Arrangement of the proposed PV Clusters.

4

THE RECEIVING ENVIRONMENT

This survey only relates to aviation receptors at the AIFA Beaufort West Base (FABW). This report does not include community receptors
such as motor vehicles travelling along the road or buildings in the town of Beaufort West. Figure 9 below illustrates the layout of the
three runways that make up the AIFA Beaufort West Base. The main runway (08/26) is a tarred runway, while the two secondary runways
(03/21 and 17/35) are unpaved.

Figure 8: AIFA Beaufort West Base Layout
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Figure 9 below shows the locations of the 7 receptors that have been identified as having the potential to be impacted by the glint and
glare of the PV panels. These receptors include six flight paths with a length of 2 miles and one observation point (the air traffic control
tower) at a height of 20m.

Figure 9: Receiving Environment of the proposed project.
The Aviation Report, provided separately due to the size of the file, provides further details on the geospatial parameters of each
receptor, as well as the parameters of each of the 39 PV panel clusters identified in Figure 7 of Section 3.
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5

RESULTS

The results, illustrated in Table 1 below, of the modelling show that receptors will be impacted by a significant amount of both green and
yellow glint and glare. No red glare was identified.
The analysis parameters and observer eye characteristics were as follows:


Analysis time interval: 1 minute



Ocular transmission coeﬃcient: 0.5



Pupil diameter: 0.002 meters



Eye focal length: 0.017 meters



Sun subtended angle: 9.3 milliradians

Table 1: Summary of Glint and Glare Results

PV Panel Cluster Number

Receptors

PV 1
PV 2
PV 3
PV 4
PV 5
PV 6
PV 7
PV 8
PV 9
PV 10
PV 11
PV 12
PV 13
PV 14
PV 15
PV 16
PV 17
PV 18
PV 19
PV 20
PV 21
PV 22
PV 23
PV 24
PV 25
PV 26
PV 27
PV 28
PV 29
PV 30
PV 31
PV 32
PV 33
PV 34
PV 35
PV 36
PV 37
PV 38
PV 39
Total

FP 08
FP 03
FP 17
FP 21
FP 26
FP35
1-ATCT
Green Glare Yellow Glare Green Glare Yellow Glare Green Glare Yellow Glare Green Glare Yellow Glare Green Glare Yellow Glare Green Glare Yellow Glare Green Glare Yellow Glare
(mins)
(mins)
(mins)
(mins)
(mins)
(mins)
(mins)
(mins)
(mins)
(mins)
(mins)
(mins)
(mins)
(mins)
0
0
0
0
0
0
0
0
2314
0
2259
0
770
0
0
0
0
0
0
0
0
0
1789
0
539
0
18
0
0
0
0
0
0
0
0
0
2138
0
1099
0
576
0
0
0
0
0
0
0
0
0
1930
0
693
0
0
0
0
0
0
0
0
0
0
0
2233
0
1259
0
617
0
0
0
0
0
0
0
0
0
2126
0
478
0
243
0
0
0
0
0
0
0
0
0
2311
0
0
0
0
0
0
0
0
0
0
0
0
0
2565
0
319
0
920
0
0
0
0
0
0
0
0
0
1583
0
0
0
159
0
0
0
0
0
0
0
0
0
1713
0
0
0
143
0
0
0
0
0
0
0
0
0
1471
0
0
0
610
0
0
0
0
0
0
0
0
0
1144
0
0
0
237
0
0
0
0
0
0
0
0
0
3386
0
0
0
1154
0
0
0
0
0
0
0
0
0
3163
0
0
0
1034
0
0
0
0
0
0
0
0
0
2543
0
0
0
904
0
0
0
0
0
0
0
0
0
3045
0
0
0
106
0
0
0
0
0
7882
7059
0
0
3597
0
0
0
1682
0
0
0
0
0
8104
11434
0
0
4313
0
0
0
2166
0
0
0
0
0
7847
13188
0
0
4294
0
0
0
2682
0
0
0
0
0
8105
9132
0
0
3117
0
0
0
0
0
0
0
0
0
0
7400
0
0
4111
0
0
0
1353
0
0
0
0
0
714
9199
0
0
2470
0
0
0
241
0
0
0
0
0
2109
6147
0
0
4735
0
0
0
1568
0
0
0
0
0
8151
8404
0
0
3941
0
0
0
1806
0
0
0
0
0
8574
9343
0
0
3896
0
0
0
1572
0
0
0
0
0
4225
5590
0
0
2939
0
0
0
233
0
0
0
0
0
5374
2762
0
0
4228
0
0
0
0
0
0
0
0
0
7429
442
0
0
3943
0
0
0
0
0
0
0
0
0
6639
756
0
0
4438
0
0
0
0
0
0
0
0
0
6954
17
0
0
3677
0
0
0
0
0
0
0
0
0
6965
0
0
0
4084
0
0
0
0
0
0
0
0
0
2433
9373
0
0
3879
0
0
0
695
0
0
0
0
0
6457
2317
0
0
2270
0
0
0
0
0
0
0
0
0
7345
0
0
0
1685
0
0
0
0
0
0
0
0
0
6788
0
0
0
4372
0
0
0
0
0
0
0
0
0
6620
0
0
0
4893
0
0
0
0
0
0
0
0
0
7061
191
0
0
3943
0
0
0
0
0
0
0
0
0
6872
0
0
0
3882
0
0
0
0
0
0
0
0
0
6738
0
0
0
4062
0
0
0
0
0
0
0
0
0
139386
102754
0
0
122223
0
6646
0
21489
0
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As illustrated above in Table 1, there is a significant amount of green glare that the receptors will be exposed to. However, the major
concern, from an aviation point of view, is the yellow glare as this has the potential to cause temporary flash blindness. The receptor
identified as FP 17, based on the modelling results, is the only receptor that will experience yellow glare. This can be attributed to the
fact that the FP 17 approach is directly over the PV arrays. It is likely that the impact may occur in the morning between 06:00am and
08:00am, as the sun rises in the east, this impact will be restricted to the month of September through to March of the following year.
The attached aviation report provides further details on the exact time of day and month the yellow glare is likely to occur.
Furthermore, the exposure to yellow glare can be broken down by month. Table 2 below shows the exposure time of receptor FP 17 to
yellow glare on a month to month basis, and the cluster responsible for the aforementioned yellow glare.

Table 2: Yellow Glare Exposure per month.
PV
Array
Number

January

February

March

April

May

June

July

August

September

October

November

December

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
Total

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1688
2361
2726
2048
1297
1616
999
1924
1908
399
0
0
0
0
0
1807
0
0
0
0
0
0
0
18773

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1092
1905
2208
1494
1315
1624
1225
1347
1587
1582
612
0
1
0
0
1684
370
0
0
0
0
0
0
18046

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
98
596
675
261
657
872
815
205
489
820
767
225
379
7
0
657
788
0
0
0
99
0
0
8410

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
75
105
0
128
229
276
0
40
194
251
184
219
10
0
106
228
0
0
0
90
0
0
2135

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
810
1821
2082
1262
1463
1791
1411
1099
1535
1756
1117
33
157
0
0
1715
931
0
0
0
2
0
0
18985

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1503
2213
2565
1874
1294
1624
1163
1742
1797
833
15
0
0
0
0
1819
0
0
0
0
0
0
0
18442

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1868
2463
2827
2193
1246
1443
258
2087
1987
6
0
0
0
0
0
1585
0
0
0
0
0
0
0
17963
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6

IMPACT ASSESSMENT
Table 3: Impact Ratings Table
DESCRIPTION

IMPACT RATING

Reviews the type of effect that the proposed activity will have on the
Nature

relevant component of the aviation environment and includes “what

NEGATIVE

will be affected and how”.
Geographic area. Indicates whether the impact will be within a limited
Extent

area (on site where construction is to take place); local (limited to

LOCAL

within 15 km of the area.

Whether the impact will be temporary short term (1-5 years), medium
Duration

term (5-10 years), long term (longer than 10 years, but will cease after

LONG TERM

operation) or permanent.

Establishes whether the magnitude of the impact is destructive or
innocuous and whether or not it exceeds set standards and is
described as none (no impact); low (where natural/ social
Intensity

environmental functions and processes are negligibly affected);
medium (where the environment continues to function but in a
noticeably modified manner); or high (where environmental functions

HIGH
BASED ON MODELLING
RESULTS

and processes are altered such that they temporarily or permanently
cease and/or exceed legal standards/requirements).
Considers the likelihood of the impact occurring and is described as
Probability

uncertain, improbable (low likelihood), probable (distinct possibility),
highly probable (most likely) or definite (impact will occur regardless

HIGH

of prevention measures).
Significance is given before and after mitigation. Low if the impact will
not have an influence on the decision or require to be significantly
accommodated in the project design, Medium if the impact could have
Significance

an influence on the environment which will require modification of the

MEDIUM SIGNIFICANCE

project design or alternative mitigation (the route can be used, but with

MITIGATION REQUIRED

deviations or mitigation) High where it could have a “no-go”
implication regardless of any possible mitigation (an alternative route
should be used).
A statement of whether the impact is positive (a benefit), negative (a
Status of the impact

cost), or neutral. Indicate in each case who is likely to benefit and
who is likely to bear the costs of each impact.

Degree of
Confidence

Is based on the availability of specialist knowledge and other
information.
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7

CONCLUSIONS AND RECOMMENDATIONS

The aim of this study was to determine the impact that solar glint and glare would have on various aviation receptors. The FAA model
considered the 2-mile receptors on the approach to the various runways.
Yellow Glare (High Risk of After Image)
Due to the close distance of the PV panels to the 2-mile flight receptors, it is predicted that receptors will be exposed to solar glint and
glare (yellow glare) as a result of the sun rays reflecting off the surface of the PV Panels at various times of the year when landing on
Runway 17. The approach path of this runway is directly over the solar panels and glint is to be expected. The results indicate that further
mitigation measures will be needed for this approach such as publishing a Notice to Airmen (Notam) to warn pilots of the risk at certain
times of the year. It is also noted that Runway 17 is not the preferred runway as it is not tarred, and rarely gets used for extensive periods.
It was noted that some yellow glare may be a result of the PV panels reverting back to the resting angle of 0° before the sun has fully
set. It is therefore recommended that the tracking panels remain at the full 60° tilt to the west for 15 minutes after the sun has set in order
to mitigate the yellow glare that could impact the receptors.
Green Glare (Low Risk of After Image)
The other approach paths to the airfield have a low risk of after image.
It is recommended that the project receive authorisation from the Civil Aviation Authority from a glint and glare perspective.
-------------------------
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1

INTRODUCTION

1.1

PURPOSE

1.1.1

1.2

This report contains the details of the ICAO Annex 14 obstacle evaluation that was done
concerning the construction of a proposed power line as part of a proposed solar PV
development near Beaufort West Airport, Western Cape, South Africa.
DATA USED

1.2.1
1.3

AD 2-FABW (SACAA website).
ELECTRONIC DATA

1.3.1

The following electronic files were provided:

1.3.1.1

Power Line.kml - 01/03/2021.

1.3.1.2

Power Line Route to site.kmz - 05/05/2021.

1.3.1.3

Correspondence regarding the height of the power line above ground - 23/04/2021 Appendix B.

1.3.2

1.4

The power line (represented by Power Line.kml and Power Line Route to site.kmz) was
digitised into obstacle points (PL1 - PL173) approximately 100m apart and was then
imported into the Aerodrome Safeguarding Tool (AST-Pro) software for analysis. The results
of the analysis are contained in this report.
UNITS USED

1.4.1

All elevations and heights used in this design are in meters and referenced to Mean Sea
Level (MSL), unless specified otherwise.

1.4.2

All bearings are true, unless otherwise specified.

1.4.3

A temperature of ISA+15°C was used.

1.5

RUNWAY COORDINATES
Name
THR08
THR26
THR17
THR35
THR03
THR21
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Latitude
S321824.60
S321800.66
S321845.48
S321819.44
S321835.40
S321802.58
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Longitude
E0223926.46
E0224015.66
E0224002.58
E0223939.00
E0224016.44
E0224017.22

Elevation (m)
889.7112
895.8072
893.3688
891.5400
890.9304
897.3312
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1.6

NAVIGATION AIDS
•

2

N/A

ICAO ANNEX 14 EVALUATION

2.1

PURPOSE

2.1.1

The purpose of the Annex 14 Obstacle Limitation Surfaces (OLS) is to define the volume of
airspace that should be ideally kept free or safeguarded from obstacles, and to take the
necessary measures to ensure the safety of aircraft, and thereby the passengers and crews
aboard them, while taking-off or landing, or while flying in the vicinity of an airport.

2.1.2

This is achieved by a process of checking proposed developments so as to:

2.1.3

•

Protect the blocks of air through which aircraft fly, by preventing penetration of
these surfaces’ lower limits;

•

Protect the integrity of radar and other electronic aids to air navigation, by
preventing reflections and diffractions of the radio signals involved;

•

Protect visual aids, such as Approach and Runway lighting, by preventing them from
being obscured, or preventing the installation of other lights which could be confused
for them;

Under the terms of their license, as issued by the South African CAA, airports are normally
required to prevent new developments or extensions to existing structures from infringing
the OLS. The OLS completely surround the aerodrome, but those surfaces aligned with the
runway(s) used to protect aircraft landing or taking-off can be more limiting than those
surrounding the rest of the aerodrome, particularly as you get closer to the aerodrome.
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2.2
2.2.1

2.3

CONSIDERATIONS
In ideal circumstances all the surfaces will be free from obstacles, but when a surface is
infringed, any safety measures required by the South African CAA will have regard to:
•

The nature of the obstacle and its location relative to the surface origin, to the
extended centreline of the runway or normal approach and departure paths and to
existing obstructions;

•

The amount by which the OLS is infringed;

•

The gradient presented by the obstacle to the surface origin;

•

The volume and type of air traffic at the aerodrome; and

•

The instrument approach procedures published for the aerodrome. It is for this
reason that accurate information on the location and height of the proposed
development/obstacle is required.

RUNWAY DATA
BEAUFORT WEST (FABW)
Aerodrome
Datum Elevation
892.7592 m / 2929.0000 ft
Code letter F
No
Runway
THR 08:
Latitude
S321824.60
Longitude
E0223926.46
Elevation
889.7112 m / 2919.0000 ft
THR 26:
Latitude
S321800.66
Longitude
E0224015.66
Elevation
895.8072 m / 2939.0000 ft
Runway Length (THR to THR)
1483.4154 m / 4866.8484 ft
Parameters
Code
3
Approach Type
Non-Precision
Criteria applied
ICAO
Departure Track Heading Change > 15°
No
NOTE: Code 3 Non-Precision approach parameters were used for runway 08/26 in order to
assess if future upgrades to the runway would be affected
Runway
THR 17:
Latitude
S321845.48
Longitude
E0224002.58
Elevation
893.3688 m / 2931.0000 ft
THR 35:
Latitude
S321819.44
Longitude
E0223939.00
Elevation
891.5400 m / 2925.0000 ft
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Runway Length (THR to THR)
Parameters
Code
Approach Type
Criteria applied
Departure Track Heading Change > 15°
Runway
THR 03:
Latitude
Longitude
Elevation
THR 21:
Latitude
Longitude
Elevation
Runway Length (THR to THR)
Parameters
Code
Approach Type
Criteria applied
Departure Track Heading Change > 15°
2.4
2.4.1

1011.8771 m / 3319.8069 ft
2
Visual
ICAO
No

S321835.40
E0224016.44
890.9304 m / 2923.0000 ft
S321802.58
E0224017.22
897.3312 m / 2944.0000 ft
1011.1728 m / 3317.4961 ft
2
Visual
ICAO
No

ANNEX 14 SURFACE PARAMETERS
The broad purpose of the OLS is to define a volume of airspace that is ideally kept free of
obstacles in order to minimize the danger to aircraft during the final visual segment of an
instrument approach procedure.
BEAUFORT WEST (FABW) RWY 08/26
Runway Strip
Length
60 m
Width
280 m (140m either side of RWY C/L)
Transitional Surface
Slope
14.3 %
Approach Surface
Length of Inner Edge
280 m
Distance from threshold
60 m
Divergence (each side)
15.0 %
First Section Length
3000 m
Slope
2.0 %
Second Section Length
3600 m
Slope
2.5 %
Horizontal Section
8400 m
Total Length
15000 m
Inner Horizontal Surface
Height
45 m
Radius
4000 m
Conical Surface
Slope
5.0 %
Height
75 m
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Take-Off Climb Surface
Length of Inner Edge
180 m
Distance from Runway End
60 m
Divergence (each side)
12.5 %
Final Width
1200 m
Length
15000 m
Slope
2.0 %
NOTE: Parameters for the runway strip and approach surface are in accordance with
paragraph 3.4.4 and table 4-1 of Annex 14 Vol. 1 Eighth Edition, July 2018.
BEAUFORT WEST (FABW) RWY 17/35
Runway Strip
Length
Width
Transitional Surface
Slope
Approach Surface
Length of Inner Edge
Distance from threshold
Divergence (each side)
First Section Length
Slope
Take-Off Climb Surface
Length of Inner Edge
Distance from Runway End
Divergence (each side)
Final Width
Length
Slope

60 m
80 m (40m either side of RWY C/L)
20.0 %
80 m
60 m
10.0 %
2500 m
4.0 %
80 m
60 m
10.0 %
580 m
2500 m
4.0 %

BEAUFORT WEST (FABW) RWY 03/21
Runway Strip
Length
Width
Transitional Surface
Slope
Approach Surface
Length of Inner Edge
Distance from threshold
Divergence (each side)
First Section Length
Slope
Take-Off Climb Surface
Length of Inner Edge
Distance from Runway End
Divergence (each side)
Final Width
Length
Slope
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2.5

ANNEX 14 SURFACES – RUNWAY 08/26 & 17/35 & 03/21

Fig 1: OLS for Beaufort West Airport.
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2.6

INFRINGEMENT OF OLS

2.6.1

Aerodrome operators must monitor the applicable OLS of the aerodrome and report any
infringement or potential infringement of the OLS to the South African CAA.

2.6.2

In order to determine potential infringements, aerodrome operators need to liaise with the
appropriate planning authorities and companies that are involved in erecting tall structures.
Every effort should be made to implement the OLS standards and limit the introduction of
new obstacles.

2.6.3

When a new obstacle is detected, aerodrome operators must ensure that the information is
passed on to pilots, through NOTAM, in accordance with the standards for aerodrome
reporting procedures.

2.7

ANNEX 14 OLS ASSESSMENT

2.7.1

The geographical location and obstacle elevations were provided for assessment to
determine the Maximum Permissible Elevation for the specific point without penetrating
the ICAO Annex 14 Obstacle Limitation Surfaces.

2.7.2

The table below only contains the controlling surface for each point. The complete
assessment is included in Appendix A. Note that all elevations are specified as Above Mean
Sea Level (AMSL).

Ref
No.

Latitude

Longitude

Elevation
(AMSL)

Max ELEV
(AMSL)

Runway
Name

DSG

Surface

PL1

32 18 16.55989 S

022 38 23.80106 E

920

934.71

08/26

08

Inner Horizontal

PL2

32 18 18.57441 S

022 38 20.81512 E

917

934.71

08/26

08

Inner Horizontal

PL3

32 18 20.58891 S

022 38 17.82914 E

916

934.71

08/26

08

Inner Horizontal

PL4

32 18 22.60340 S

022 38 14.84312 E

915

934.71

08/26

08

Inner Horizontal

PL5

32 18 24.61786 S

022 38 11.85706 E

914

934.71

08/26

08

Inner Horizontal

PL6

32 18 26.63231 S

022 38 08.87097 E

915

934.71

08/26

08

Inner Horizontal

PL7

32 18 28.64673 S

022 38 05.88484 E

916

934.71

08/26

08

Inner Horizontal

PL8

32 18 30.66114 S

022 38 02.89867 E

914

934.71

08/26

08

Inner Horizontal

PL9

32 18 32.67553 S

022 37 59.91247 E

913

934.71

08/26

08

Inner Horizontal

PL10

32 18 34.68990 S

022 37 56.92623 E

913

934.71

08/26

08

Inner Horizontal

PL11

32 18 36.70425 S

022 37 53.93995 E

910

934.71

08/26

08

Inner Horizontal

PL12

32 18 38.71859 S

022 37 50.95364 E

908

934.71

08/26

08

Inner Horizontal

PL13

32 18 40.73290 S

022 37 47.96728 E

906

934.71

08/26

08

Inner Horizontal

PL14

32 18 42.74720 S

022 37 44.98090 E

906

934.71

08/26

08

Inner Horizontal

PL15

32 18 44.76148 S

022 37 41.99447 E

907

934.71

08/26

08

Inner Horizontal

PL16

32 18 46.77574 S

022 37 39.00801 E

909

934.71

08/26

08

Inner Horizontal

PL17

32 18 48.78998 S

022 37 36.02151 E

910

934.71

08/26

08

Inner Horizontal

PL18

32 18 50.80420 S

022 37 33.03497 E

908

934.71

08/26

08

Inner Horizontal

PL19

32 18 52.81840 S

022 37 30.04839 E

908

934.71

08/26

08

Inner Horizontal

PL20

32 18 54.83259 S

022 37 27.06178 E

906

934.71

08/26

08

Inner Horizontal

PL21

32 18 56.84675 S

022 37 24.07513 E

906

938.66

08/26

NA

Conical

PL22

32 18 58.86090 S

022 37 21.08845 E

905

943.37

08/26

NA

Conical
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PL23

32 19 00.87503 S

022 37 18.10172 E

905

948.12

08/26

NA

Conical

PL24

32 19 02.88914 S

022 37 15.11496 E

904

952.86

08/26

NA

Conical

PL25

32 19 04.90977 S

022 37 12.21553 E

902

957.52

08/26

NA

Conical

PL26

32 19 07.33636 S

022 37 14.74154 E

903

955.84

08/26

NA

Conical

PL27

32 19 09.84881 S

022 37 17.01156 E

905

954.61

08/26

NA

Conical

PL28

32 19 13.08621 S

022 37 17.12033 E

906

956.52

08/26

NA

Conical

PL29

32 19 16.32360 S

022 37 17.22910 E

904

958.53

08/26

NA

Conical

PL30

32 19 19.56100 S

022 37 17.33787 E

903

960.64

08/26

NA

Conical

PL31

32 19 22.79839 S

022 37 17.44665 E

902

962.83

08/26

NA

Conical

PL32

32 19 26.03579 S

022 37 17.55544 E

903

965.11

08/26

NA

Conical

PL33

32 19 29.27318 S

022 37 17.66422 E

901

966.74

08/26

26

Take Off Climb

PL34

32 19 32.51058 S

022 37 17.77301 E

900

967.68

08/26

26

Take Off Climb

PL35

32 19 35.74797 S

022 37 17.88180 E

900

968.62

08/26

26

Take Off Climb

PL36

32 19 38.98536 S

022 37 17.99060 E

900

969.56

08/26

26

Take Off Climb

PL37

32 19 42.22276 S

022 37 18.09940 E

902

970.51

08/26

26

Take Off Climb

PL38

32 19 45.46015 S

022 37 18.20820 E

900

971.45

08/26

26

Take Off Climb

PL39

32 19 48.69754 S

022 37 18.31701 E

899

972.39

08/26

26

Take Off Climb

PL40

32 19 51.93493 S

022 37 18.42582 E

899

979.28

08/26

08

Approach

PL41

32 19 55.17232 S

022 37 18.53464 E

899

980.45

08/26

08

Approach

PL42

32 19 58.40971 S

022 37 18.64346 E

898

992.14

08/26

NA

Conical

PL43

32 20 01.64710 S

022 37 18.75228 E

897

995.21

08/26

NA

Conical

PL44

32 20 04.88448 S

022 37 18.86110 E

897

998.34

08/26

NA

Conical

PL45

32 20 08.12187 S

022 37 18.96993 E

898

1001.53

08/26

NA

Conical

PL46

32 20 11.35926 S

022 37 19.07876 E

898

1004.78

08/26

NA

Conical

PL47

32 20 14.59665 S

022 37 19.18760 E

899

1008.08

08/26

NA

Conical

PL48

32 20 17.83403 S

022 37 19.29644 E

899

1009.71

08/26

NA

Outer Horizontal

PL49

32 20 21.07142 S

022 37 19.40528 E

901

1009.71

08/26

NA

Outer Horizontal

PL50

32 20 24.30880 S

022 37 19.51413 E

902

1009.71

08/26

NA

Outer Horizontal

PL51

32 20 27.54619 S

022 37 19.62298 E

906

1009.71

08/26

NA

Outer Horizontal

PL52

32 20 30.78378 S

022 37 19.72295 E

909

1009.71

08/26

NA

Outer Horizontal

PL53

32 20 34.02141 S

022 37 19.82113 E

912

1009.71

08/26

NA

Outer Horizontal

PL54

32 20 37.25903 S

022 37 19.91931 E

919

1009.71

08/26

NA

Outer Horizontal

PL55

32 20 40.49666 S

022 37 20.01749 E

925

1009.71

08/26

NA

Outer Horizontal

PL56

32 20 43.73429 S

022 37 20.11567 E

920

1009.71

08/26

NA

Outer Horizontal

PL57

32 20 46.97192 S

022 37 20.21386 E

910

1009.71

08/26

NA

Outer Horizontal

PL58

32 20 50.20955 S

022 37 20.31205 E

901

1009.71

08/26

NA

Outer Horizontal

PL59

32 20 53.44717 S

022 37 20.41024 E

896

1009.71

08/26

NA

Outer Horizontal

PL60

32 20 56.68480 S

022 37 20.50844 E

893

1009.71

08/26

NA

Outer Horizontal

PL61

32 20 59.92242 S

022 37 20.60664 E

891

1009.71

08/26

NA

Outer Horizontal

PL62

32 21 03.04666 S

022 37 19.87479 E

888

1009.71

08/26

NA

Outer Horizontal

PL63

32 21 06.09465 S

022 37 18.58489 E

885

1009.71

08/26

NA

Outer Horizontal

PL64

32 21 09.14265 S

022 37 17.29496 E

885

1009.71

08/26

NA

Outer Horizontal

PL65

32 21 12.19064 S

022 37 16.00501 E

883

1009.71

08/26

NA

Outer Horizontal

PL66

32 21 15.23863 S

022 37 14.71504 E

881

1009.71

08/26

NA

Outer Horizontal

PL67

32 21 18.28662 S

022 37 13.42505 E

884

1009.71

08/26

NA

Outer Horizontal

PL68

32 21 21.33460 S

022 37 12.13503 E

886

1009.71

08/26

NA

Outer Horizontal
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PL69

32 21 24.38258 S

022 37 10.84499 E

886

1009.71

08/26

NA

Outer Horizontal

PL70

32 21 27.43055 S

022 37 09.55493 E

884

1009.71

08/26

NA

Outer Horizontal

PL71

32 21 30.47852 S

022 37 08.26484 E

883

1009.71

08/26

NA

Outer Horizontal

PL72

32 21 33.52649 S

022 37 06.97474 E

883

1009.71

08/26

NA

Outer Horizontal

PL73

32 21 36.57446 S

022 37 05.68460 E

885

1009.71

08/26

NA

Outer Horizontal

PL74

32 21 39.62242 S

022 37 04.39445 E

886

1009.71

08/26

NA

Outer Horizontal

PL75

32 21 42.67038 S

022 37 03.10427 E

888

1009.71

08/26

NA

Outer Horizontal

PL76

32 21 45.71834 S

022 37 01.81407 E

890

1009.71

08/26

NA

Outer Horizontal

PL77

32 21 48.76629 S

022 37 00.52385 E

890

1009.71

08/26

NA

Outer Horizontal

PL78

32 21 51.81424 S

022 36 59.23360 E

890

1009.71

08/26

NA

Outer Horizontal

PL79

32 21 54.86218 S

022 36 57.94333 E

892

1009.71

08/26

NA

Outer Horizontal

PL80

32 21 57.91013 S

022 36 56.65304 E

895

1009.71

08/26

NA

Outer Horizontal

PL81

32 22 00.95806 S

022 36 55.36272 E

896

1009.71

08/26

NA

Outer Horizontal

PL82

32 22 04.00600 S

022 36 54.07239 E

896

1009.71

08/26

NA

Outer Horizontal

PL83

32 22 07.05393 S

022 36 52.78202 E

893

1009.71

08/26

NA

Outer Horizontal

PL84

32 22 10.10186 S

022 36 51.49164 E

888

1009.71

08/26

NA

Outer Horizontal

PL85

32 22 13.14979 S

022 36 50.20123 E

886

1009.71

08/26

NA

Outer Horizontal

PL86

32 22 16.19771 S

022 36 48.91080 E

885

1009.71

08/26

NA

Outer Horizontal

PL87

32 22 18.96326 S

022 36 47.08423 E

886

1009.71

08/26

NA

Outer Horizontal

PL88

32 22 21.29748 S

022 36 44.43870 E

887

1009.71

08/26

NA

Outer Horizontal

PL89

32 22 23.63169 S

022 36 41.79313 E

884

1009.71

08/26

NA

Outer Horizontal

PL90

32 22 25.96589 S

022 36 39.14753 E

879

1009.71

08/26

NA

Outer Horizontal

PL91

32 22 28.30007 S

022 36 36.50189 E

878

1009.71

08/26

NA

Outer Horizontal

PL92

32 22 30.63423 S

022 36 33.85621 E

878

1009.71

08/26

NA

Outer Horizontal

PL93

32 22 32.96838 S

022 36 31.21049 E

876

1009.71

08/26

NA

Outer Horizontal

PL94

32 22 35.30252 S

022 36 28.56474 E

873

1009.71

08/26

NA

Outer Horizontal

PL95

32 22 37.63664 S

022 36 25.91895 E

871

1009.71

08/26

NA

Outer Horizontal

PL96

32 22 39.97075 S

022 36 23.27312 E

870

1009.71

08/26

NA

Outer Horizontal

PL97

32 22 42.30484 S

022 36 20.62725 E

870

1009.71

08/26

NA

Outer Horizontal

PL98

32 22 44.63892 S

022 36 17.98135 E

870

1009.71

08/26

NA

Outer Horizontal

PL99

32 22 46.97299 S

022 36 15.33540 E

869

1009.71

08/26

NA

Outer Horizontal

PL100

32 22 49.30704 S

022 36 12.68942 E

867

1009.71

08/26

NA

Outer Horizontal

PL101

32 22 51.64107 S

022 36 10.04340 E

866

1009.71

08/26

NA

Outer Horizontal

PL102

32 22 53.97509 S

022 36 07.39735 E

865

1009.71

08/26

NA

Outer Horizontal

PL103

32 22 56.30910 S

022 36 04.75125 E

865

1009.71

08/26

NA

Outer Horizontal

PL104

32 22 58.64309 S

022 36 02.10512 E

865

1009.71

08/26

NA

Outer Horizontal

PL105

32 23 00.97707 S

022 35 59.45895 E

864

1009.71

08/26

NA

Outer Horizontal

PL106

32 23 03.31103 S

022 35 56.81274 E

865

1009.71

08/26

NA

Outer Horizontal

PL107

32 23 05.64498 S

022 35 54.16650 E

862

1009.71

08/26

NA

Outer Horizontal

PL108

32 23 07.97892 S

022 35 51.52022 E

863

1009.71

08/26

NA

Outer Horizontal

PL109

32 23 10.31284 S

022 35 48.87390 E

861

1009.71

08/26

NA

Outer Horizontal

PL110

32 23 12.64674 S

022 35 46.22754 E

860

1009.71

08/26

NA

Outer Horizontal

PL111

32 23 14.98063 S

022 35 43.58114 E

861

1009.71

08/26

NA

Outer Horizontal

PL112

32 23 17.31451 S

022 35 40.93471 E

857

1009.71

08/26

NA

Outer Horizontal

PL113

32 23 19.64837 S

022 35 38.28824 E

855

1009.71

08/26

NA

Outer Horizontal

PL114

32 23 21.98222 S

022 35 35.64173 E

855

1009.71

08/26

NA

Outer Horizontal
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PL115

32 23 24.31605 S

022 35 32.99518 E

854

1009.71

08/26

NA

Outer Horizontal

PL116

32 23 26.64987 S

022 35 30.34859 E

854

1009.71

08/26

NA

Outer Horizontal

PL117

32 23 28.98367 S

022 35 27.70197 E

854

1009.71

08/26

NA

Outer Horizontal

PL118

32 23 31.31746 S

022 35 25.05531 E

855

1009.71

08/26

NA

Outer Horizontal

PL119

32 23 33.65124 S

022 35 22.40861 E

856

1009.71

08/26

NA

Outer Horizontal

PL120

32 23 35.98500 S

022 35 19.76188 E

856

1009.71

08/26

NA

Outer Horizontal

PL121

32 23 38.31874 S

022 35 17.11510 E

856

1009.71

08/26

NA

Outer Horizontal

PL122

32 23 40.65247 S

022 35 14.46829 E

860

1009.71

08/26

NA

Outer Horizontal

PL123

32 23 42.62952 S

022 35 11.58867 E

864

1009.71

08/26

NA

Outer Horizontal

PL124

32 23 43.29431 S

022 35 07.85265 E

864

1009.71

08/26

NA

Outer Horizontal

PL125

32 23 43.95907 S

022 35 04.11661 E

866

1009.71

08/26

NA

Outer Horizontal

PL126

32 23 44.62380 S

022 35 00.38055 E

865

1009.71

08/26

NA

Outer Horizontal

PL127

32 23 45.28850 S

022 34 56.64447 E

863

1009.71

08/26

NA

Outer Horizontal

PL128

32 23 45.95317 S

022 34 52.90838 E

858

1009.71

08/26

NA

Outer Horizontal

PL129

32 23 46.61781 S

022 34 49.17227 E

853

1009.71

08/26

NA

Outer Horizontal

PL130

32 23 47.28242 S

022 34 45.43615 E

849

1009.71

08/26

NA

Outer Horizontal

PL131

32 23 47.94700 S

022 34 41.70001 E

844

1009.71

08/26

NA

Outer Horizontal

PL132

32 23 48.61154 S

022 34 37.96385 E

845

1009.71

08/26

NA

Outer Horizontal

PL133

32 23 49.27606 S

022 34 34.22767 E

846

1009.71

08/26

NA

Outer Horizontal

PL134

32 23 49.94055 S

022 34 30.49148 E

845

1009.71

08/26

NA

Outer Horizontal

PL135

32 23 50.60501 S

022 34 26.75528 E

845

1009.71

08/26

NA

Outer Horizontal

PL136

32 23 51.26943 S

022 34 23.01905 E

845

1009.71

08/26

NA

Outer Horizontal

PL137

32 23 51.93383 S

022 34 19.28281 E

844

1009.71

08/26

NA

Outer Horizontal

PL138

32 23 52.59820 S

022 34 15.54656 E

842

1009.71

08/26

NA

Outer Horizontal

PL139

32 23 53.26253 S

022 34 11.81028 E

841

1009.71

08/26

NA

Outer Horizontal

PL140

32 23 53.92684 S

022 34 08.07399 E

111

1009.71

08/26

NA

Outer Horizontal

PL141

32 23 54.59111 S

022 34 04.33769 E

842

1009.71

08/26

NA

Outer Horizontal

PL142

32 23 55.25536 S

022 34 00.60136 E

845

1009.71

08/26

NA

Outer Horizontal

PL143

32 23 55.91957 S

022 33 56.86503 E

847

1009.71

08/26

NA

Outer Horizontal

PL144

32 23 56.58376 S

022 33 53.12867 E

846

1009.71

08/26

NA

Outer Horizontal

PL145

32 23 57.24791 S

022 33 49.39230 E

845

1009.71

08/26

NA

Outer Horizontal

PL146

32 23 57.91203 S

022 33 45.65591 E

844

1009.71

08/26

NA

Outer Horizontal

PL147

32 23 58.57613 S

022 33 41.91951 E

845

1009.71

08/26

NA

Outer Horizontal

PL148

32 23 59.24019 S

022 33 38.18308 E

846

1009.71

08/26

NA

Outer Horizontal

PL149

32 23 59.90422 S

022 33 34.44665 E

844

1009.71

08/26

NA

Outer Horizontal

PL150

32 24 00.56822 S

022 33 30.71019 E

841

NA

NA

NA

NA

PL151

32 24 01.23220 S

022 33 26.97372 E

841

NA

NA

NA

NA

PL152

32 24 01.89614 S

022 33 23.23723 E

841

NA

NA

NA

NA

PL153

32 24 02.56005 S

022 33 19.50073 E

841

NA

NA

NA

NA

PL154

32 24 03.22393 S

022 33 15.76421 E

842

NA

NA

NA

NA

PL155

32 24 03.88778 S

022 33 12.02767 E

838

NA

NA

NA

NA

PL156

32 24 04.55160 S

022 33 08.29112 E

835

NA

NA

NA

NA

PL157

32 24 05.21539 S

022 33 04.55455 E

835

NA

NA

NA

NA

PL158

32 24 05.87915 S

022 33 00.81797 E

835

NA

NA

NA

NA

PL159

32 24 06.54288 S

022 32 57.08136 E

834

NA

NA

NA

NA

PL160

32 24 07.20658 S

022 32 53.34475 E

832

NA

NA

NA

NA
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PL161

32 24 07.87025 S

022 32 49.60811 E

834

NA

NA

NA

NA

PL162

32 24 08.53388 S

022 32 45.87146 E

836

NA

NA

NA

NA

PL163

32 24 09.19749 S

022 32 42.13479 E

834

NA

NA

NA

NA

PL164

32 24 09.86107 S

022 32 38.39811 E

834

NA

NA

NA

NA

PL165

32 24 10.48206 S

022 32 34.65427 E

833

NA

NA

NA

NA

PL166

32 24 10.72846 S

022 32 30.84765 E

831

NA

NA

NA

NA

PL167

32 24 10.97484 S

022 32 27.04102 E

831

NA

NA

NA

NA

PL168

32 24 11.22118 S

022 32 23.23438 E

832

NA

NA

NA

NA

PL169

32 24 11.46748 S

022 32 19.42773 E

832

NA

NA

NA

NA

PL170

32 24 11.71376 S

022 32 15.62108 E

832

NA

NA

NA

NA

PL171

32 24 11.96001 S

022 32 11.81442 E

833

NA

NA

NA

NA

PL172

32 24 12.20622 S

022 32 08.00775 E

834

NA

NA

NA

NA

PL173

32 24 12.45240 S

022 32 04.20108 E

834

NA

NA

NA

NA

NOTE: PL150 - PL173 lie outside the ICAO Annex 14 Obstacle Limitation Surfaces for Beaufort West
Airport.
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Fig 2: Obstacles for evaluation in relation to Beaufort West Airport runways.
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Fig 3: Obstacles for evaluation in relation to Beaufort West Airport OLS.
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3

VISUAL AIDS FOR DENOTING OBSTACLES

3.1

PURPOSE

3.1.1

The marking and/or lighting of obstacles are intended to reduce hazards to aircraft by
indicating the presence of the obstacles. It does not necessarily reduce operating
limitations which may be imposed by an obstacle.

3.1.2

Aeronautical Ground Lighting (AGL) provides flight crew with location, orientation and
alignment information in adverse visibility conditions and at night. Below is an example of a
Precision Approach Path Indicator (PAPI), as used by the pilot during final approach to land.
The units are normally installed on the left hand side of the runway, viewed from the
approach; a right hand installation is permitted if it is not practicable to position them on
the left or if a second set is required.

Precision Approach Path Indicator (PAPI)

NEMAI/AVIATA/ANNEX-14-005-2021
Obstacle Assessment - Beaufort West Airport
FABW

Issue 1-2021
Page 18 of 29

Nemai Consulting
07/05/2021

ICAO ANNEX 14 OBSTACLE EVALUATION REPORT

3.1.3

3.1.4

These are protected by:
•

Preventing them from being obscured;

•

Preventing the installation and display of other lights, particularly street lighting, in a
pattern or colour which could be mistaken for visual aids;

•

Preventing a high level of background lighting which could diminish their
effectiveness;

•

Preventing other lights which could confuse pilots.

All structures and buildings in and around an airport, treated as an obstacle, shall be clearly
marked and identified in accordance with the requirements of ICAO Annex 14, Chapter 6.
Below are examples of the day and night markings of buildings and obstacles, in accordance
with Annex 14.

Daylight Markings

Night Markings
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4

PANS-OPS EVALUATION

4.1

5

No PANS-OPS Assessment was performed for this report.

SUMMARY

5.1

ICAO ANNEX 14 EVALUATION

5.1.1

Geographical locations were digitised from the Power Line.kml and Power Line Route to
site.kmz to create obstacle points (PL1 - PL173) approximately 100m apart. Indicative
ground elevations for each obstacle point were obtained from Google Earth. Using an
obstacle height of 30m, as per the correspondence in Appendix B, the Maximum
Permissible Elevation for a specific point was determined without penetrating the ICAO
Annex 14 Obstacle Limitation Surfaces.

5.1.2

The obstacles evaluated for this report at the specified locations and elevations are clear of
the ICAO Annex 14 Obstacle Limitation Surfaces.

5.1.3

The assessment results of the Maximum Permissible Elevation for each point is contained in
Par 2.7.2. The original AST report is contained in Appendix A.

5.2

CERTIFICATION

5.2.1

This completes the ICAO Annex 14 Obstacle Evaluation for Beaufort West Airport (FABW),
Western Cape, South Africa.

5.2.2

The Annex 14 Assessment was conducted by Aviata Consulting.

5.2.3

This report was compiled by Aviata Consulting.

Brett Spangehl
(Annex 14 Assessment Specialist)
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APPENDIX A: ICAO ANNEX 14 OBSTACLE EVALUATION – COMPLETE
Ref No.

Description

Latitude

Longitude

Elevation
(AMSL)

Pen

Pen Amt

Max ELEV
(AMSL)

Runway
Name

DSG

Surface

PL1

POWERLINE

32 18 16.55989 S

022 38 23.80106 E

920

No

-14.71

934.71

08/26

08

Inner Horizontal

PL2

POWERLINE

32 18 18.57441 S

022 38 20.81512 E

917

No

-17.71

934.71

08/26

08

Inner Horizontal

PL3

POWERLINE

32 18 20.58891 S

022 38 17.82914 E

916

No

-18.71

934.71

08/26

08

Inner Horizontal

PL7

POWERLINE

32 18 28.64673 S

022 38 05.88484 E

916

No

-18.71

934.71

08/26

08

Inner Horizontal

PL4

POWERLINE

32 18 22.60340 S

022 38 14.84312 E

915

No

-19.71

934.71

08/26

08

Inner Horizontal

PL6

POWERLINE

32 18 26.63231 S

022 38 08.87097 E

915

No

-19.71

934.71

08/26

08

Inner Horizontal

PL5

POWERLINE

32 18 24.61786 S

022 38 11.85706 E

914

No

-20.71

934.71

08/26

08

Inner Horizontal

PL8

POWERLINE

32 18 30.66114 S

022 38 02.89867 E

914

No

-20.71

934.71

08/26

08

Inner Horizontal

PL9

POWERLINE

32 18 32.67553 S

022 37 59.91247 E

913

No

-21.71

934.71

08/26

08

Inner Horizontal

PL10

POWERLINE

32 18 34.68990 S

022 37 56.92623 E

913

No

-21.71

934.71

08/26

08

Inner Horizontal

PL11

POWERLINE

32 18 36.70425 S

022 37 53.93995 E

910

No

-24.71

934.71

08/26

08

Inner Horizontal

PL17

POWERLINE

32 18 48.78998 S

022 37 36.02151 E

910

No

-24.71

934.71

08/26

08

Inner Horizontal

PL16

POWERLINE

32 18 46.77574 S

022 37 39.00801 E

909

No

-25.71

934.71

08/26

08

Inner Horizontal

PL12

POWERLINE

32 18 38.71859 S

022 37 50.95364 E

908

No

-26.71

934.71

08/26

08

Inner Horizontal

PL18

POWERLINE

32 18 50.80420 S

022 37 33.03497 E

908

No

-26.71

934.71

08/26

08

Inner Horizontal

PL19

POWERLINE

32 18 52.81840 S

022 37 30.04839 E

908

No

-26.71

934.71

08/26

08

Inner Horizontal

PL15

POWERLINE

32 18 44.76148 S

022 37 41.99447 E

907

No

-27.71

934.71

08/26

08

Inner Horizontal

PL13

POWERLINE

32 18 40.73290 S

022 37 47.96728 E

906

No

-28.71

934.71

08/26

08

Inner Horizontal

PL14

POWERLINE

32 18 42.74720 S

022 37 44.98090 E

906

No

-28.71

934.71

08/26

08

Inner Horizontal

PL20

POWERLINE

32 18 54.83259 S

022 37 27.06178 E

906

No

-28.71

934.71

08/26

08

Inner Horizontal

PL21

POWERLINE

32 18 56.84675 S

022 37 24.07513 E

906

No

-32.66

938.66

08/26

NA

Conical

PL22

POWERLINE

32 18 58.86090 S

022 37 21.08845 E

905

No

-38.37

943.37

08/26

NA

Conical

PL23

POWERLINE

32 19 00.87503 S

022 37 18.10172 E

905

No

-43.12

948.12

08/26

NA

Conical

PL24

POWERLINE

32 19 02.88914 S

022 37 15.11496 E

904

No

-48.86

952.86

08/26

NA

Conical

PL27

POWERLINE

32 19 09.84881 S

022 37 17.01156 E

905

No

-49.61

954.61

08/26

NA

Conical

PL28

POWERLINE

32 19 13.08621 S

022 37 17.12033 E

906

No

-50.52

956.52

08/26

NA

Conical

PL26

POWERLINE

32 19 07.33636 S

022 37 14.74154 E

903

No

-52.84

955.84

08/26

NA

Conical
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PL29

POWERLINE

32 19 16.32360 S

022 37 17.22910 E

904

No

-54.53

958.53

08/26

NA

Conical

PL25

POWERLINE

32 19 04.90977 S

022 37 12.21553 E

902

No

-55.52

957.52

08/26

NA

Conical

PL28

POWERLINE

32 19 13.08621 S

022 37 17.12033 E

906

No

-56.03

962.03

08/26

26

Take Off Climb

PL27

POWERLINE

32 19 09.84881 S

022 37 17.01156 E

905

No

-56.09

961.09

08/26

26

Take Off Climb

PL30

POWERLINE

32 19 19.56100 S

022 37 17.33787 E

903

No

-57.64

960.64

08/26

NA

Conical

PL29

POWERLINE

32 19 16.32360 S

022 37 17.22910 E

904

No

-58.97

962.97

08/26

26

Take Off Climb

PL27

POWERLINE

32 19 09.84881 S

022 37 17.01156 E

905

No

-58.98

963.98

08/26

08

Approach

PL28

POWERLINE

32 19 13.08621 S

022 37 17.12033 E

906

No

-59.16

965.16

08/26

08

Approach

PL31

POWERLINE

32 19 22.79839 S

022 37 17.44665 E

902

No

-60.83

962.83

08/26

NA

Conical

PL30

POWERLINE

32 19 19.56100 S

022 37 17.33787 E

903

No

-60.92

963.92

08/26

26

Take Off Climb

PL26

POWERLINE

32 19 07.33636 S

022 37 14.74154 E

903

No

-61.31

964.31

08/26

08

Approach

PL32

POWERLINE

32 19 26.03579 S

022 37 17.55544 E

903

No

-62.11

965.11

08/26

NA

Conical

PL29

POWERLINE

32 19 16.32360 S

022 37 17.22910 E

904

No

-62.33

966.33

08/26

08

Approach

PL32

POWERLINE

32 19 26.03579 S

022 37 17.55544 E

903

No

-62.8

965.8

08/26

26

Take Off Climb

PL25

POWERLINE

32 19 04.90977 S

022 37 12.21553 E

902

No

-62.81

964.81

08/26

08

Approach

PL31

POWERLINE

32 19 22.79839 S

022 37 17.44665 E

902

No

-62.86

964.86

08/26

26

Take Off Climb

PL30

POWERLINE

32 19 19.56100 S

022 37 17.33787 E

903

No

-64.51

967.51

08/26

08

Approach

PL33

POWERLINE

32 19 29.27318 S

022 37 17.66422 E

901

No

-65.74

966.74

08/26

26

Take Off Climb

PL33

POWERLINE

32 19 29.27318 S

022 37 17.66422 E

901

No

-66.47

967.47

08/26

NA

Conical

PL31

POWERLINE

32 19 22.79839 S

022 37 17.44665 E

902

No

-66.69

968.69

08/26

08

Approach

PL32

POWERLINE

32 19 26.03579 S

022 37 17.55544 E

903

No

-66.86

969.86

08/26

08

Approach

PL34

POWERLINE

32 19 32.51058 S

022 37 17.77301 E

900

No

-67.68

967.68

08/26

26

Take Off Climb

PL37

POWERLINE

32 19 42.22276 S

022 37 18.09940 E

902

No

-68.51

970.51

08/26

26

Take Off Climb

PL35

POWERLINE

32 19 35.74797 S

022 37 17.88180 E

900

No

-68.62

968.62

08/26

26

Take Off Climb

PL36

POWERLINE

32 19 38.98536 S

022 37 17.99060 E

900

No

-69.56

969.56

08/26

26

Take Off Climb

PL34

POWERLINE

32 19 32.51058 S

022 37 17.77301 E

900

No

-69.92

969.92

08/26

NA

Conical

PL33

POWERLINE

32 19 29.27318 S

022 37 17.66422 E

901

No

-70.04

971.04

08/26

08

Approach

PL38

POWERLINE

32 19 45.46015 S

022 37 18.20820 E

900

No

-71.45

971.45

08/26

26

Take Off Climb

PL34

POWERLINE

32 19 32.51058 S

022 37 17.77301 E

900

No

-72.22

972.22

08/26

08

Approach

PL35

POWERLINE

32 19 35.74797 S

022 37 17.88180 E

900

No

-72.44

972.44

08/26

NA

Conical
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PL35

POWERLINE

32 19 35.74797 S

022 37 17.88180 E

900

No

-73.39

973.39

08/26

08

Approach

PL39

POWERLINE

32 19 48.69754 S

022 37 18.31701 E

899

No

-73.39

972.39

08/26

26

Take Off Climb

PL37

POWERLINE

32 19 42.22276 S

022 37 18.09940 E

902

No

-73.75

975.75

08/26

08

Approach

PL36

POWERLINE

32 19 38.98536 S

022 37 17.99060 E

900

No

-74.57

974.57

08/26

08

Approach

PL36

POWERLINE

32 19 38.98536 S

022 37 17.99060 E

900

No

-75.05

975.05

08/26

NA

Conical

PL37

POWERLINE

32 19 42.22276 S

022 37 18.09940 E

902

No

-75.72

977.72

08/26

NA

Conical

PL38

POWERLINE

32 19 45.46015 S

022 37 18.20820 E

900

No

-76.92

976.92

08/26

08

Approach

PL39

POWERLINE

32 19 48.69754 S

022 37 18.31701 E

899

No

-79.1

978.1

08/26

08

Approach

PL40

POWERLINE

32 19 51.93493 S

022 37 18.42582 E

899

No

-80.28

979.28

08/26

08

Approach

PL38

POWERLINE

32 19 45.46015 S

022 37 18.20820 E

900

No

-80.47

980.47

08/26

NA

Conical

PL41

POWERLINE

32 19 55.17232 S

022 37 18.53464 E

899

No

-81.45

980.45

08/26

08

Approach

PL39

POWERLINE

32 19 48.69754 S

022 37 18.31701 E

899

No

-84.29

983.29

08/26

NA

Conical

PL55

POWERLINE

32 20 40.49666 S

022 37 20.01749 E

925

No

-84.71

1009.71

08/26

NA

Outer Horizontal

PL40

POWERLINE

32 19 51.93493 S

022 37 18.42582 E

899

No

-87.18

986.18

08/26

NA

Conical

PL56

POWERLINE

32 20 43.73429 S

022 37 20.11567 E

920

No

-89.71

1009.71

08/26

NA

Outer Horizontal

PL41

POWERLINE

32 19 55.17232 S

022 37 18.53464 E

899

No

-90.13

989.13

08/26

NA

Conical

PL54

POWERLINE

32 20 37.25903 S

022 37 19.91931 E

919

No

-90.71

1009.71

08/26

NA

Outer Horizontal

PL42

POWERLINE

32 19 58.40971 S

022 37 18.64346 E

898

No

-94.14

992.14

08/26

NA

Conical

PL53

POWERLINE

32 20 34.02141 S

022 37 19.82113 E

912

No

-97.71

1009.71

08/26

NA

Outer Horizontal

PL43

POWERLINE

32 20 01.64710 S

022 37 18.75228 E

897

No

-98.21

995.21

08/26

NA

Conical

PL57

POWERLINE

32 20 46.97192 S

022 37 20.21386 E

910

No

-99.71

1009.71

08/26

NA

Outer Horizontal

PL52

POWERLINE

32 20 30.78378 S

022 37 19.72295 E

909

No

-100.71

1009.71

08/26

NA

Outer Horizontal

PL44

POWERLINE

32 20 04.88448 S

022 37 18.86110 E

897

No

-101.34

998.34

08/26

NA

Conical

PL45

POWERLINE

32 20 08.12187 S

022 37 18.96993 E

898

No

-103.53

1001.53

08/26

NA

Conical

PL51

POWERLINE

32 20 27.54619 S

022 37 19.62298 E

906

No

-103.71

1009.71

08/26

NA

Outer Horizontal

PL46

POWERLINE

32 20 11.35926 S

022 37 19.07876 E

898

No

-106.78

1004.78

08/26

NA

Conical

PL50

POWERLINE

32 20 24.30880 S

022 37 19.51413 E

902

No

-107.71

1009.71

08/26

NA

Outer Horizontal

PL49

POWERLINE

32 20 21.07142 S

022 37 19.40528 E

901

No

-108.71

1009.71

08/26

NA

Outer Horizontal

PL58

POWERLINE

32 20 50.20955 S

022 37 20.31205 E

901

No

-108.71

1009.71

08/26

NA

Outer Horizontal

PL47

POWERLINE

32 20 14.59665 S

022 37 19.18760 E

899

No

-109.08

1008.08

08/26

NA

Conical
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PL48

POWERLINE

32 20 17.83403 S

022 37 19.29644 E

899

No

-110.71

1009.71

08/26

NA

Outer Horizontal

PL59

POWERLINE

32 20 53.44717 S

022 37 20.41024 E

896

No

-113.71

1009.71

08/26

NA

Outer Horizontal

PL81

POWERLINE

32 22 00.95806 S

022 36 55.36272 E

896

No

-113.71

1009.71

08/26

NA

Outer Horizontal

PL82

POWERLINE

32 22 04.00600 S

022 36 54.07239 E

896

No

-113.71

1009.71

08/26

NA

Outer Horizontal

PL80

POWERLINE

32 21 57.91013 S

022 36 56.65304 E

895

No

-114.71

1009.71

08/26

NA

Outer Horizontal

PL60

POWERLINE

32 20 56.68480 S

022 37 20.50844 E

893

No

-116.71

1009.71

08/26

NA

Outer Horizontal

PL83

POWERLINE

32 22 07.05393 S

022 36 52.78202 E

893

No

-116.71

1009.71

08/26

NA

Outer Horizontal

PL79

POWERLINE

32 21 54.86218 S

022 36 57.94333 E

892

No

-117.71

1009.71

08/26

NA

Outer Horizontal

PL61

POWERLINE

32 20 59.92242 S

022 37 20.60664 E

891

No

-118.71

1009.71

08/26

NA

Outer Horizontal

PL76

POWERLINE

32 21 45.71834 S

022 37 01.81407 E

890

No

-119.71

1009.71

08/26

NA

Outer Horizontal

PL77

POWERLINE

32 21 48.76629 S

022 37 00.52385 E

890

No

-119.71

1009.71

08/26

NA

Outer Horizontal

PL78

POWERLINE

32 21 51.81424 S

022 36 59.23360 E

890

No

-119.71

1009.71

08/26

NA

Outer Horizontal

PL62

POWERLINE

32 21 03.04666 S

022 37 19.87479 E

888

No

-121.71

1009.71

08/26

NA

Outer Horizontal

PL75

POWERLINE

32 21 42.67038 S

022 37 03.10427 E

888

No

-121.71

1009.71

08/26

NA

Outer Horizontal

PL84

POWERLINE

32 22 10.10186 S

022 36 51.49164 E

888

No

-121.71

1009.71

08/26

NA

Outer Horizontal

PL88

POWERLINE

32 22 21.29748 S

022 36 44.43870 E

887

No

-122.71

1009.71

08/26

NA

Outer Horizontal

PL68

POWERLINE

32 21 21.33460 S

022 37 12.13503 E

886

No

-123.71

1009.71

08/26

NA

Outer Horizontal

PL69

POWERLINE

32 21 24.38258 S

022 37 10.84499 E

886

No

-123.71

1009.71

08/26

NA

Outer Horizontal

PL74

POWERLINE

32 21 39.62242 S

022 37 04.39445 E

886

No

-123.71

1009.71

08/26

NA

Outer Horizontal

PL85

POWERLINE

32 22 13.14979 S

022 36 50.20123 E

886

No

-123.71

1009.71

08/26

NA

Outer Horizontal

PL87

POWERLINE

32 22 18.96326 S

022 36 47.08423 E

886

No

-123.71

1009.71

08/26

NA

Outer Horizontal

PL63

POWERLINE

32 21 06.09465 S

022 37 18.58489 E

885

No

-124.71

1009.71

08/26

NA

Outer Horizontal

PL64

POWERLINE

32 21 09.14265 S

022 37 17.29496 E

885

No

-124.71

1009.71

08/26

NA

Outer Horizontal

PL73

POWERLINE

32 21 36.57446 S

022 37 05.68460 E

885

No

-124.71

1009.71

08/26

NA

Outer Horizontal

PL86

POWERLINE

32 22 16.19771 S

022 36 48.91080 E

885

No

-124.71

1009.71

08/26

NA

Outer Horizontal

PL67

POWERLINE

32 21 18.28662 S

022 37 13.42505 E

884

No

-125.71

1009.71

08/26

NA

Outer Horizontal

PL70

POWERLINE

32 21 27.43055 S

022 37 09.55493 E

884

No

-125.71

1009.71

08/26

NA

Outer Horizontal

PL89

POWERLINE

32 22 23.63169 S

022 36 41.79313 E

884

No

-125.71

1009.71

08/26

NA

Outer Horizontal

PL65

POWERLINE

32 21 12.19064 S

022 37 16.00501 E

883

No

-126.71

1009.71

08/26

NA

Outer Horizontal

PL71

POWERLINE

32 21 30.47852 S

022 37 08.26484 E

883

No

-126.71

1009.71

08/26

NA

Outer Horizontal
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PL72

POWERLINE

32 21 33.52649 S

022 37 06.97474 E

883

No

-126.71

1009.71

08/26

NA

Outer Horizontal

PL66

POWERLINE

32 21 15.23863 S

022 37 14.71504 E

881

No

-128.71

1009.71

08/26

NA

Outer Horizontal

PL90

POWERLINE

32 22 25.96589 S

022 36 39.14753 E

879

No

-130.71

1009.71

08/26

NA

Outer Horizontal

PL91

POWERLINE

32 22 28.30007 S

022 36 36.50189 E

878

No

-131.71

1009.71

08/26

NA

Outer Horizontal

PL92

POWERLINE

32 22 30.63423 S

022 36 33.85621 E

878

No

-131.71

1009.71

08/26

NA

Outer Horizontal

PL93

POWERLINE

32 22 32.96838 S

022 36 31.21049 E

876

No

-133.71

1009.71

08/26

NA

Outer Horizontal

PL94

POWERLINE

32 22 35.30252 S

022 36 28.56474 E

873

No

-136.71

1009.71

08/26

NA

Outer Horizontal

PL95

POWERLINE

32 22 37.63664 S

022 36 25.91895 E

871

No

-138.71

1009.71

08/26

NA

Outer Horizontal

PL96

POWERLINE

32 22 39.97075 S

022 36 23.27312 E

870

No

-139.71

1009.71

08/26

NA

Outer Horizontal

PL97

POWERLINE

32 22 42.30484 S

022 36 20.62725 E

870

No

-139.71

1009.71

08/26

NA

Outer Horizontal

PL98

POWERLINE

32 22 44.63892 S

022 36 17.98135 E

870

No

-139.71

1009.71

08/26

NA

Outer Horizontal

PL99

POWERLINE

32 22 46.97299 S

022 36 15.33540 E

869

No

-140.71

1009.71

08/26

NA

Outer Horizontal

PL100

POWERLINE

32 22 49.30704 S

022 36 12.68942 E

867

No

-142.71

1009.71

08/26

NA

Outer Horizontal

PL101

POWERLINE

32 22 51.64107 S

022 36 10.04340 E

866

No

-143.71

1009.71

08/26

NA

Outer Horizontal

PL125

POWERLINE

32 23 43.95907 S

022 35 04.11661 E

866

No

-143.71

1009.71

08/26

NA

Outer Horizontal

PL102

POWERLINE

32 22 53.97509 S

022 36 07.39735 E

865

No

-144.71

1009.71

08/26

NA

Outer Horizontal

PL103

POWERLINE

32 22 56.30910 S

022 36 04.75125 E

865

No

-144.71

1009.71

08/26

NA

Outer Horizontal

PL104

POWERLINE

32 22 58.64309 S

022 36 02.10512 E

865

No

-144.71

1009.71

08/26

NA

Outer Horizontal

PL106

POWERLINE

32 23 03.31103 S

022 35 56.81274 E

865

No

-144.71

1009.71

08/26

NA

Outer Horizontal

PL126

POWERLINE

32 23 44.62380 S

022 35 00.38055 E

865

No

-144.71

1009.71

08/26

NA

Outer Horizontal

PL105

POWERLINE

32 23 00.97707 S

022 35 59.45895 E

864

No

-145.71

1009.71

08/26

NA

Outer Horizontal

PL123

POWERLINE

32 23 42.62952 S

022 35 11.58867 E

864

No

-145.71

1009.71

08/26

NA

Outer Horizontal

PL124

POWERLINE

32 23 43.29431 S

022 35 07.85265 E

864

No

-145.71

1009.71

08/26

NA

Outer Horizontal

PL108

POWERLINE

32 23 07.97892 S

022 35 51.52022 E

863

No

-146.71

1009.71

08/26

NA

Outer Horizontal

PL127

POWERLINE

32 23 45.28850 S

022 34 56.64447 E

863

No

-146.71

1009.71

08/26

NA

Outer Horizontal

PL107

POWERLINE

32 23 05.64498 S

022 35 54.16650 E

862

No

-147.71

1009.71

08/26

NA

Outer Horizontal

PL109

POWERLINE

32 23 10.31284 S

022 35 48.87390 E

861

No

-148.71

1009.71

08/26

NA

Outer Horizontal

PL111

POWERLINE

32 23 14.98063 S

022 35 43.58114 E

861

No

-148.71

1009.71

08/26

NA

Outer Horizontal

PL110

POWERLINE

32 23 12.64674 S

022 35 46.22754 E

860

No

-149.71

1009.71

08/26

NA

Outer Horizontal

PL122

POWERLINE

32 23 40.65247 S

022 35 14.46829 E

860

No

-149.71

1009.71

08/26

NA

Outer Horizontal
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PL128

POWERLINE

32 23 45.95317 S

022 34 52.90838 E

858

No

-151.71

1009.71

08/26

NA

Outer Horizontal

PL112

POWERLINE

32 23 17.31451 S

022 35 40.93471 E

857

No

-152.71

1009.71

08/26

NA

Outer Horizontal

PL119

POWERLINE

32 23 33.65124 S

022 35 22.40861 E

856

No

-153.71

1009.71

08/26

NA

Outer Horizontal

PL120

POWERLINE

32 23 35.98500 S

022 35 19.76188 E

856

No

-153.71

1009.71

08/26

NA

Outer Horizontal

PL121

POWERLINE

32 23 38.31874 S

022 35 17.11510 E

856

No

-153.71

1009.71

08/26

NA

Outer Horizontal

PL113

POWERLINE

32 23 19.64837 S

022 35 38.28824 E

855

No

-154.71

1009.71

08/26

NA

Outer Horizontal

PL114

POWERLINE

32 23 21.98222 S

022 35 35.64173 E

855

No

-154.71

1009.71

08/26

NA

Outer Horizontal

PL118

POWERLINE

32 23 31.31746 S

022 35 25.05531 E

855

No

-154.71

1009.71

08/26

NA

Outer Horizontal

PL115

POWERLINE

32 23 24.31605 S

022 35 32.99518 E

854

No

-155.71

1009.71

08/26

NA

Outer Horizontal

PL116

POWERLINE

32 23 26.64987 S

022 35 30.34859 E

854

No

-155.71

1009.71

08/26

NA

Outer Horizontal

PL117

POWERLINE

32 23 28.98367 S

022 35 27.70197 E

854

No

-155.71

1009.71

08/26

NA

Outer Horizontal

PL129

POWERLINE

32 23 46.61781 S

022 34 49.17227 E

853

No

-156.71

1009.71

08/26

NA

Outer Horizontal

PL130

POWERLINE

32 23 47.28242 S

022 34 45.43615 E

849

No

-160.71

1009.71

08/26

NA

Outer Horizontal

PL143

POWERLINE

32 23 55.91957 S

022 33 56.86503 E

847

No

-162.71

1009.71

08/26

NA

Outer Horizontal

PL133

POWERLINE

32 23 49.27606 S

022 34 34.22767 E

846

No

-163.71

1009.71

08/26

NA

Outer Horizontal

PL144

POWERLINE

32 23 56.58376 S

022 33 53.12867 E

846

No

-163.71

1009.71

08/26

NA

Outer Horizontal

PL148

POWERLINE

32 23 59.24019 S

022 33 38.18308 E

846

No

-163.71

1009.71

08/26

NA

Outer Horizontal

PL132

POWERLINE

32 23 48.61154 S

022 34 37.96385 E

845

No

-164.71

1009.71

08/26

NA

Outer Horizontal

PL134

POWERLINE

32 23 49.94055 S

022 34 30.49148 E

845

No

-164.71

1009.71

08/26

NA

Outer Horizontal

PL135

POWERLINE

32 23 50.60501 S

022 34 26.75528 E

845

No

-164.71

1009.71

08/26

NA

Outer Horizontal

PL136

POWERLINE

32 23 51.26943 S

022 34 23.01905 E

845

No

-164.71

1009.71

08/26

NA

Outer Horizontal

PL142

POWERLINE

32 23 55.25536 S

022 34 00.60136 E

845

No

-164.71

1009.71

08/26

NA

Outer Horizontal

PL145

POWERLINE

32 23 57.24791 S

022 33 49.39230 E

845

No

-164.71

1009.71

08/26

NA

Outer Horizontal

PL147

POWERLINE

32 23 58.57613 S

022 33 41.91951 E

845

No

-164.71

1009.71

08/26

NA

Outer Horizontal

PL131

POWERLINE

32 23 47.94700 S

022 34 41.70001 E

844

No

-165.71

1009.71

08/26

NA

Outer Horizontal

PL137

POWERLINE

32 23 51.93383 S

022 34 19.28281 E

844

No

-165.71

1009.71

08/26

NA

Outer Horizontal

PL146

POWERLINE

32 23 57.91203 S

022 33 45.65591 E

844

No

-165.71

1009.71

08/26

NA

Outer Horizontal

PL149

POWERLINE

32 23 59.90422 S

022 33 34.44665 E

844

No

-165.71

1009.71

08/26

NA

Outer Horizontal

PL138

POWERLINE

32 23 52.59820 S

022 34 15.54656 E

842

No

-167.71

1009.71

08/26

NA

Outer Horizontal

PL141

POWERLINE

32 23 54.59111 S

022 34 04.33769 E

842

No

-167.71

1009.71

08/26

NA

Outer Horizontal
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PL139

POWERLINE

32 23 53.26253 S

022 34 11.81028 E

841

No

-168.71

1009.71

08/26

NA

Outer Horizontal

PL140

POWERLINE

32 23 53.92684 S

022 34 08.07399 E

111

No

-898.71

1009.71

08/26

NA

Outer Horizontal

PL150

POWERLINE

32 24 00.56822 S

022 33 30.71019 E

841

NA

NA

NA

NA

NA

NA

PL151

POWERLINE

32 24 01.23220 S

022 33 26.97372 E

841

NA

NA

NA

NA

NA

NA

PL152

POWERLINE

32 24 01.89614 S

022 33 23.23723 E

841

NA

NA

NA

NA

NA

NA

PL153

POWERLINE

32 24 02.56005 S

022 33 19.50073 E

841

NA

NA

NA

NA

NA

NA

PL154

POWERLINE

32 24 03.22393 S

022 33 15.76421 E

842

NA

NA

NA

NA

NA

NA

PL155

POWERLINE

32 24 03.88778 S

022 33 12.02767 E

838

NA

NA

NA

NA

NA

NA

PL156

POWERLINE

32 24 04.55160 S

022 33 08.29112 E

835

NA

NA

NA

NA

NA

NA

PL157

POWERLINE

32 24 05.21539 S

022 33 04.55455 E

835

NA

NA

NA

NA

NA

NA

PL158

POWERLINE

32 24 05.87915 S

022 33 00.81797 E

835

NA

NA

NA

NA

NA

NA

PL159

POWERLINE

32 24 06.54288 S

022 32 57.08136 E

834

NA

NA

NA

NA

NA

NA

PL160

POWERLINE

32 24 07.20658 S

022 32 53.34475 E

832

NA

NA

NA

NA

NA

NA

PL161

POWERLINE

32 24 07.87025 S

022 32 49.60811 E

834

NA

NA

NA

NA

NA

NA

PL162

POWERLINE

32 24 08.53388 S

022 32 45.87146 E

836

NA

NA

NA

NA

NA

NA

PL163

POWERLINE

32 24 09.19749 S

022 32 42.13479 E

834

NA

NA

NA

NA

NA

NA

PL164

POWERLINE

32 24 09.86107 S

022 32 38.39811 E

834

NA

NA

NA

NA

NA

NA

PL165

POWERLINE

32 24 10.48206 S

022 32 34.65427 E

833

NA

NA

NA

NA

NA

NA

PL166

POWERLINE

32 24 10.72846 S

022 32 30.84765 E

831

NA

NA

NA

NA

NA

NA

PL167

POWERLINE

32 24 10.97484 S

022 32 27.04102 E

831

NA

NA

NA

NA

NA

NA

PL168

POWERLINE

32 24 11.22118 S

022 32 23.23438 E

832

NA

NA

NA

NA

NA

NA

PL169

POWERLINE

32 24 11.46748 S

022 32 19.42773 E

832

NA

NA

NA

NA

NA

NA

PL170

POWERLINE

32 24 11.71376 S

022 32 15.62108 E

832

NA

NA

NA

NA

NA

NA

PL171

POWERLINE

32 24 11.96001 S

022 32 11.81442 E

833

NA

NA

NA

NA

NA

NA

PL172

POWERLINE

32 24 12.20622 S

022 32 08.00775 E

834

NA

NA

NA

NA

NA

NA

PL173

POWERLINE

32 24 12.45240 S

022 32 04.20108 E

834

NA

NA

NA

NA

NA

NA

NOTE: PL150 - PL173 lie outside the ICAO Annex 14 Obstacle Limitation Surfaces for Beaufort West Airport.
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ICAO ANNEX 14 OBSTACLE EVALUATION REPORT

APPENDIX B: CORRESPONDENCE
From: Donavan Henning [mailto:DonavanH@nemai.co.za]
Sent: 23 April 2021 09:45 AM
To: aviata.consulting@gmail.com
Cc: 'Gunther'
Subject: RE: 10729 - Beaufort West PV Project - Civil Aviation Impact Assessment

Hi Brett
Please see below for responses received.
Regards
Donavan Henning
Nemai Consulting
Tel : +27 11 781 1730
Fax : +27 11 781 1731
Mobile : +27 82 891 0604
Email : donavanh@nemai.co.za
Address : 147 Bram Fischer Drive Ferndale, 2194, South Africa
Postal Address : PO Box 1673, Sunninghill, 2157
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From: Aviata Consulting <aviata.consulting@gmail.com>
Sent: Thursday, April 22, 2021 1:36 PM
To: Donavan Henning <DonavanH@nemai.co.za>
Cc: 'Gunther' <spangehlg@gmail.com>
Subject: RE: 10729 - Beaufort West PV Project - Civil Aviation Impact Assessment
Hi Donavan, thanks for the data and info. The blocks that make up the green hatched filled area, will they be filled with panels? Most of the area will be
filled with panels except the area around the airport (exclusion zone).
Re the power line: do you know at what height above ground the power line will be? We can then gauge whether they will have an impact on the airport.
The height of the power line will be approximately 30m.
Will let you know if there is anything we need.
Thank you,
Brett
www.aviatasa.com
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Proposed 75MW Beaufort West PV Project

BAR (Final)

APPENDIX E12: Declarations
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