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EXECUTIVE SUMMARY

The key findings of this study are:

The agricultural impact (loss of future agricultural production potential) resulting from the
proposed 7 overhead power lines is totally insignificant in the context of the agricultural
environment. This is because an insignificantly small amount of land will be excluded from
agricultural production and that land has very limited production potential, anyway.

The conclusion of this assessment is that the proposed development of all 7 of the
overhead power lines will have insignificant agricultural impact and will therefore be
acceptable in terms of their impact on the agricultural production capability of the site.

The only potential source of impact is minimal disturbance to the land (erosion and topsoil
loss) during construction (and decommissioning). Land disturbance can be completely and
fairly easily mitigated through generic mitigation measures. However, farmers frequently
complain that these impacts occur because the EMPr is not adequately implemented.

From an agricultural impact point of view, it is recommended that all 7 overhead power
lines be approved.



1 INTRODUCTION

Environmental authorisation is being sought for the proposed development of seven 132 kV
overhead transmission powerlines and its associated electrical infrastructure near Beaufort West
in the Western Cape Province (see location in Figure 1). In terms of the National Environmental
Management Act (Act No 107 of 1998) (NEMA), an application for environmental authorisation
requires an agricultural assessment, in this case an Agricultural Compliance Statement.

Johann Lanz was appointed as an independent agricultural specialist to conduct the agricultural
assessment. The objective and focus of an agricultural assessment is to assess whether or not the
proposed development will have an unacceptable agricultural impact, and based on this, to make a
recommendation on whether or not it should be approved.
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The purpose of the agricultural component in the Environmental Authorisation process is to
preserve the agricultural production potential of, particularly scarce arable land, by ensuring that
development does not exclude existing or potential agricultural production from the land or
impact it to the extent that its future production potential is reduced. However, this proposed
development poses zero threat to arable land and insignificant threat to any agricultural
production potential.



2 PROIJECT DESCRIPTION

ABO Wind renewable energies (Pty) Ltd (“the Developer”) is proposing the construction of seven
132 kV overhead transmission powerlines in support of the proposed Kwagga Wind Energy Facility
(WEF) 1 (DFFE Ref: 14-12-16-3-3-2-2070), Kwagga WEF 2 (DFFE Ref: 14-12- 16-3-3-2-2071) and
Kwagga WEF 3 (DFFE Ref: 14-12-16-3-3-2-2072), near Beaufort West in the Western Cape. The
DFFE has granted Environmental Authorisation (EA) for the proposed Kwagga WEF 1, Kwagga WEF
2 and Kwagga WEF 3 on 7 April 2022. The seven proposed 132 kV overhead transmission
powerlines will facilitate the connection of the proposed Kwagga WEFs 1-3 to the national grid via
the proposed Eskom 132 kV Switching Substation (DFFE Reference number pending) and the
proposed Beaufort West 132 kV-400 kV Linking Station (DFFE Ref: 14-12-16-3-3-2-925-1).

Overall, seven 132 kV overhead transmission powerlines will be assessed and seven separate
applications for Environmental Authorisation (EA) will be submitted to the Department of Forestry,
Fisheries and the Environment (DFFE). Therefore, seven separate EAs will be issued at the end of
the BA Processes.

Because of the insignificant agricultural impact of electrical grid infrastructure, it is not necessary
to consider the detail of the design and layout of the development in this assessment. It would
have insignificant agricultural impact, regardless of its design and layout.

3 TERMS OF REFERENCE

The terms of reference for this study is to fulfill the requirements of the Protocol for the specialist
assessment and minimum report content requirements of environmental impacts on agricultural
resources gazetted on 20 March 2020 in GN 320 (in terms of Sections 24(5)(A) and (H) and 44 of
NEMA, 1998).

The level of agricultural assessment required in terms of the protocol for this development is an
Agricultural Compliance Statement because the site is of less than high agricultural sensitivity on
the screening tool and the development is a linear activity.

The terms of reference for an Agricultural Compliance Statement, as stipulated in the protocol, are
listed below, and the section number of this report which fulfils each stipulation is given after it in

brackets.

1. The Agricultural Compliance Statement must be prepared by a soil scientist or agricultural
specialist registered with the South African Council for Natural Scientific Professions
(SACNASP) (Appendix 1).



2. The compliance statement must:

1. be applicable to the preferred site and proposed development footprint;

2. confirm that the site is of “low” or “medium” sensitivity for agriculture (Section 7); and

3. indicate whether or not the proposed development will have an unacceptable impact
on the agricultural production capability of the site (Section 9.6).

3. The Agricultural Compliance Statement must contain, as a minimum, the following
information:

1. details and relevant experience as well as the SACNASP registration number of the soil
scientist or agricultural specialist preparing the statement including a curriculum vitae
(Appendix 1);

a signed statement of independence by the specialist (Appendix 2);

a map showing the proposed development footprint (including supporting
infrastructure) with a 50 m buffered development envelope, overlaid on the agricultural
sensitivity map generated by the screening tool (Figure 2);

4. confirmation from the specialist that all reasonable measures have been taken through
micro-siting to avoid or minimize fragmentation and disturbance of agricultural
activities (Section 9.4);

5. a substantiated statement from the soil scientist or agricultural specialist on the
acceptability, or not, of the proposed development and a recommendation on the
approval, or not of the proposed development (Section 9.6);
any conditions to which this statement is subjected (Section 11);
in the case of a linear activity, confirmation from the agricultural specialist or soil
scientist, that in their opinion, based on the mitigation and remedial measures
proposed, the land can be returned to the current state within two years of completion
of the construction phase (Section 9.5);

8. where required, proposed impact management outcomes or any monitoring
requirements for inclusion in the EMPr (Section 10); and

9. a description of the assumptions made and any uncertainties or gaps in knowledge or
data (Section 5).

4 METHODOLOGY OF STUDY

4.1 Methodology for assessing the agro-ecosystem

This report adheres to the process and content requirements of the gazetted agricultural protocol
as outlined in Section 3 above. As per the requirement, the assessment was based on a desktop

analysis of existing soil and agricultural potential data for the site.

The following sources of information were used:



e Soil data was sourced from the land type data set, of the Department of Agriculture,
Forestry and Fisheries (DAFF). This data set originates from the land type survey that was
conducted from the 1970's until 2002. It is the most reliable and comprehensive national
database of soil information in South Africa and although the data was collected some time
ago, it is still entirely relevant as the soil characteristics included in the land type data do
not change within time scales of hundreds of years.

e Land capability data was sourced from the 2017 National land capability evaluation raster
data layer produced by the DAFF, Pretoria.

e Field crop boundaries were sourced from Crop Estimates Consortium, 2019. Field Crop
Boundary data layer, 2019. Pretoria. Department of Agriculture, Forestry and Fisheries.

e Rainfall and evaporation data was sourced from the SA Atlas of Climatology and
Agrohydrology (2009, R.E. Schulze) available on Cape Farm Mapper.

e Grazing capacity data was sourced from the 2018 DAFF long-term grazing capacity map for
South Africa, available on Cape Farm Mapper.

e Satellite imagery of the site and surrounds was sourced from Google Earth.

5 ASSUMPTIONS, UNCERTAINTIES OR GAPS IN KNOWLEDGE OR DATA

There are no specific assumptions, uncertainties or gaps in knowledge or data that affect the findings
of this study.

6 APPLICABLE LEGISLATION AND PERMIT REQUIREMENTS

Power lines require the registration of a servitude for each farm portion crossed. In terms of the
Subdivision of Agricultural Land Act (Act 70 of 1970) (SALA), the registration of a power line
servitude requires written consent of the Minister unless either of the following two conditions

apply:

1. if the servitude width does not exceed 15 metres; and
2. if Eskom is the applicant for the servitude.

If one or both of these conditions apply, then no agricultural consent is required. The second
condition is likely to apply, even if another entity gets Environmental Authorisation for and
constructs the power line, but then hands it over to Eskom for its operation. Eskom is currently
exempt from agricultural consent for power line servitudes.

Rehabilitation after disturbance to agricultural land is managed by the Conservation of Agricultural
Resources Act (Act 43 of 1983) (CARA). A consent in terms of CARA is required for the cultivation of



virgin land. Cultivation is defined in CARA as “any act by means of which the topsoil is disturbed
mechanically”. The purpose of this consent for the cultivation of virgin land is to ensure that only
land that is suitable as arable land is cultivated. Therefore, despite the above definition of
cultivation, disturbance to the topsoil that results from the construction of an overhead power line
and its associated infrastructure does not constitute cultivation as it is understood in CARA. This
has been corroborated by Anneliza Collett (Acting Scientific Manager: Natural Resources
Inventories and Assessments in the Directorate: Land and Soil Management of the Department of
Agriculture, Land Reform and Rural Development (DALRRD)). The construction and operation of
the facility will therefore not require consent from the Department of Agriculture, Land Reform
and Rural Development in terms of this provision of CARA.

7  SITE SENSITIVITY VERIFICATION

In terms of the gazetted agricultural protocol, a site sensitivity verification must be submitted that:

1. confirms or disputes the current use of the land and the environmental sensitivity as
identified by the screening tool, such as new developments or infrastructure, the change in
vegetation cover or status etc.;

2. contains a motivation and evidence (e.g. photographs) of either the verified or different use
of the land and environmental sensitivity.

However, the verification of agricultural sensitivity of the power line route has very little relevance
to this assessment because the agricultural impacts of a power line are insignificant in such an
agricultural environment, regardless of the level of agricultural sensitivity of the land which it
traverses.

Agricultural sensitivity, as used in the national web-based environmental screening tool, is a direct
function of the capability of the land for agricultural production. The general assessment of
agricultural sensitivity that is employed in the national web-based environmental screening tool,
identifies all arable land that can support viable crop production, as high (or very high) sensitivity.
This is because there is a scarcity of arable production land in South Africa and its conservation for
agricultural use is therefore a priority. Land which cannot support viable crop production is much
less of a priority to conserve for agricultural use, and is rated as medium or low agricultural
sensitivity.

It is important to recognise that the agricultural sensitivity of land, in terms of a particular
development, is not only a function of the screening tool sensitivity, but is also a function of the
severity of the impact which that development poses to agriculture. This is not recognised in the
screening tool classification of sensitivity. So, for example, the sensitivity of an agricultural



environment to overhead power lines is not what the screening tool classifies the sensitivity as,
because most agricultural environments have a very low sensitivity to overhead power lines
because these have negligible agricultural impact, regardless of the agricultural production
potential of the land that they cross (see Section 9). Therefore, in the context of the development
of overhead power lines, almost no land can be considered to have high sensitivity for impacts on
agricultural resources.

The screening tool classifies agricultural sensitivity according to only two independent criteria —
the land capability rating and whether the land is used for cropland or not. All cropland is classified
as at least high sensitivity, based on the logic that if it is under crop production, it is indeed suitable
for it, irrespective of its land capability rating.

The screening tool sensitivity categories in terms of land capability are based upon the
Department of Agriculture's updated and refined, country-wide land capability mapping, released
in 2016. The data is generated by GIS modelling. Land capability is defined as the combination of
soil, climate and terrain suitability factors for supporting rain fed agricultural production. It is an
indication of what level and type of agricultural production can sustainably be achieved on any
land, based on its soil, climate and terrain. The higher land capability values (=8 to 15) are likely to
be suitable as arable land for crop production, while lower values are only likely to be suitable as
non-arable grazing land.

A map of the proposed entire corridor in which all 7 power lines will be located, overlaid on the
screening tool sensitivity, is given in Figure 2. As noted above, the screening tool sensitivity of the
power line corridors is irrelevant to agricultural impact. Because none of the land is classified as
cropland, agricultural sensitivity is purely a function of land capability. The land capability of the
corridor on the screening tool is predominantly 5, which translates to a low agricultural sensitivity,
but it varies from 4 (low sensitivity) to 7 (medium sensitivity).

The predominantly low agricultural sensitivity, as identified by the screening tool, is confirmed by
this assessment. The motivation for confirming the sensitivity is that the climate data with a low
rainfall of 144 to 168 mm per annum (Schulze, 2009) proves the area to be arid, and therefore of
limited land capability. A land capability of 5 and consequent low agricultural sensitivity is entirely
appropriate for this land which is totally unsuitable for dryland crop production.

This site sensitivity verification verifies the entire site as being of less than high agricultural
sensitivity and predominantly of low agricultural sensitivity. The required level of agricultural
assessment is therefore confirmed as an Agricultural Compliance Statement.
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Figure 2. The proposed corridor in which the 7 power lines will be located (dark blue outline)
overlaid on agricultural sensitivity, as given by the screening tool (green = low; yellow = medium;
red = high).

8 BASELINE DESCRIPTION OF THE AGRO-ECOSYSTEM

The arid climate (low rainfall of approximately 144 to 168 mm per annum and high evaporation of
approximately 1,360 mm per annum) (Schulze, 2009) is the limiting factor for land capability,
regardless of the soil capability and terrain. Moisture availability is insufficient for crop production
without irrigation and the potential agricultural land use of the site is therefore limited to grazing.
The land has a long term grazing capacity of 30 to 32 hectares per large stock unit. Because climate
is the limiting factor that controls production potential, it is the only aspect of the agro-ecosystem
description that is required for assessing the agricultural impact of this development.



9 ASSESSMENT OF AGRICULTURAL IMPACT

9.1 General

An agricultural impact is a temporary or permanent change to the future production potential of
land. The significance of the agricultural impact is directly proportional to the extent of the change
in production potential. If a development will not change the future production potential of the
land, then there is no agricultural impact.

The proposed electrical grid infrastructure has insignificant agricultural impact for two reasons:

e There is no loss of future agricultural production potential under transmission lines because
all agricultural activities that are viable in this environment, can continue completely
unhindered underneath transmission lines. The direct, permanent, physical footprint of the
development that has any potential to interfere with agriculture, including a service track
below the lines, is insignificantly small within an agricultural environment of large farms
with low density grazing.

e The affected land across the entire corridor has very limited agricultural production
potential, anyway.

The only sources of impact is minimal disturbance to the land (erosion and topsoil loss) during
construction (and decommissioning). Land disturbance can be completely and fairly easily
mitigated through generic mitigation measures included in the EMPr. However, farmers frequently
complain that these impacts occur because the EMPr is not adequately implemented.

There is likely to be some nuisance disturbance to agricultural activities during construction. A
common complaint from farmers is that gates are left open by contractors. However nuisance
disturbances are highly unlikely to translate into a change in agricultural production and therefore
do not constitute an agricultural impact as defined in the first paragraph of this section.

9.2 Cumulative impact

The cumulative impact of a development is the impact that development will have when its impact
is added to the incremental impacts of other past, present or reasonably foreseeable future
activities that will affect the same environment. It is important to note that the cumulative impact
assessment for a particular project, like what is being done here, is not the same as an assessment
of the impact of all surrounding projects. The cumulative assessment for this project is an
assessment only of the impacts associated with this project, but seen in the context of all
surrounding impacts. It is concerned with this project's contribution to the overall impact, within



the context of the overall impact. But it is not simply the overall impact itself.

The most important concept related to a cumulative impact is that of an acceptable level of change
to an environment. A cumulative impact only becomes relevant when the impact of the proposed
development will lead directly to the sum of impacts of all developments causing an acceptable
level of change to be exceeded in the surrounding area. If the impact of the development being
assessed does not cause that level to be exceeded, then the cumulative impact associated with
that development is not significant.

The potential cumulative agricultural impact of importance is a regional loss of future agricultural
production potential. The defining question for assessing the cumulative agricultural impact is this:

What level of loss of future agricultural production potential is acceptable in the area, and
will the loss associated with the proposed development, when considered in the context of
all past, present or reasonably foreseeable future impacts, cause that level in the area to be
exceeded?

There are a number of renewable energy developments that are leading to loss of agricultural
grazing land in the area. However, because this overhead line itself leads to insignificant
agricultural land loss, its cumulative impact must also logically be insignificant. It therefore does
not make sense to conduct a more formal assessment of the development's cumulative impacts as
per DFFE requirements for cumulative impacts. Many times more electricity grid infrastructure
than currently exists, or is currently proposed, can be accommodated before acceptable levels of
change in terms of loss of production potential are exceeded. In reality the landscape in this
environment could be covered with power lines and agricultural production potential would not be
affected.

Due to the considerations discussed above, the cumulative impact of loss of future agricultural
production potential can confidently be assessed as not having an unacceptable negative impact
on the area. In terms of cumulative impact, the proposed development is therefore acceptable and
it is therefore recommended that it be approved.

9.3 Impacts of the no-go alternative

The no-go alternative considers impacts that will occur to the agricultural environment in the
absence of the proposed development. There is no agricultural impact of the no-go option.
Therefore, the extent to which the development (insignificant impact) and the no-go alternative
will impact agricultural production are more or less equal, which results in there being, from an
agricultural impact perspective only, no preferred alternative between the development and the

10



no-go. However, the no-go option would prevent the proposed development from contributing to
the environmental, social and economic benefits associated with the development of renewable
energy in South Africa.

9.4 Micro-siting to minimize fragmentation and disturbance of agricultural activities

The agricultural protocol requires confirmation that all reasonable measures have been taken
through micro-siting to minimize fragmentation and disturbance of agricultural activities. However,
the agricultural uniformity and low agricultural potential of the environment, means that the exact
positions of all infrastructure will make no material difference to agricultural impacts and
disturbance.

9.5 Confirmation of linear activity impact

The protocol requires confirmation in the case of a linear activity, that the land can be returned to
the current state within two years of completion of the construction phase. It is hereby confirmed
that the land under the overhead power line route can be returned to the current state within two
years of construction.

9.6 Impact assessment and statement

An Agricultural Compliance Statement is not required to formally rate agricultural impacts. It is
only required to indicate whether or not the proposed development will have an unacceptable
impact on the agricultural production capability of the site. It must provide a substantiated
statement on the acceptability, or not, of the proposed development and a recommendation on
the approval, or not of the proposed development.

Nevertheless, it is hereby confirmed that the agricultural impact of the proposed development
which includes all 7 overhead power lines is insignificant.

The conclusion of this assessment is that the proposed development will have an insignificant and
therefore acceptable impact on the future agricultural production potential of the sites. This is
because:

e There is no loss of future agricultural production potential under transmission lines because
all agricultural activities that are viable in this environment, can continue completely
unhindered underneath transmission lines. The direct, permanent, physical footprint of the
development that has any potential to interfere with agriculture, including a service track
below the lines, is insignificantly small within an agricultural environment of large farms
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with low density grazing.
e The affected land across the entire corridor has very limited agricultural production
potential, anyway.

Therefore, from an agricultural impact point of view, it is recommended that all 7 overhead power
lines be approved.

10 ENVIRONMENTAL MANAGEMENT PROGRAMME INPUTS

There are no additional mitigation measures required, over and above what has already been
included in the Generic EMPr for overhead electricity transmission and distribution infrastructure
as per Government Notice 435, which was published in Government Gazette 42323 on 22 March
2019.

11 CONCLUSIONS

The conclusion of this assessment is that the development of each of the 7 overhead power lines
will have insignificant agricultural impact and will therefore be acceptable in terms of their impacts
on the agricultural production capability of the sites. This is substantiated by the facts that the loss
of agricultural production potential resulting from the development of all 7 power ines is
insignificant because of the insignificant amount of land excluded from agricultural production
and because of the land's very limited production potential.

The only sources of impact are minimal disturbance to the land (erosion and topsoil loss) during
construction (and decommissioning). Land disturbance can be completely and fairly easily

mitigated through generic mitigation measures.

From an agricultural impact point of view, it is recommended that the development of all 7 power
lines be approved.

The conclusion of this assessment on the acceptability of the proposed power lines and the
recommendation for their approval is not subject to any conditions.
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APPENDIX 1: SPECIALIST CURRICULUM VITAE

Johann Lanz
Curriculum Vitae

Education
M.Sc. (Environmental Geochemistry) University of Cape Town 1996 - 1997
B.Sc. Agriculture (Soil Science, Chemistry) University of Stellenbosch 1992 - 1995
BA (English, Environmental & Geographical Science) University of Cape Town 1989 - 1991
Matric Exemption Wynberg Boy's High School 1983

Professional work experience

| have been registered as a Professional Natural Scientist (Pri.Sci.Nat.) in the field of soil science since 2012
(registration number 400268/12) and am a member of the Soil Science Society of South Africa.

Soil & Agricultural Consulting Self employed 2002 - present

Within the past 5 years of running my soil and agricultural consulting business, | have completed more than
170 agricultural assessments (EIAs, SEAs, EMPRs) in all 9 provinces for renewable energy, mining, electrical
grid infrastructure, urban, and agricultural developments. | was the appointed agricultural specialist for the
nation-wide SEAs for wind and solar PV developments, electrical grid infrastructure, and gas pipelines. My
regular clients include: Zutari; CSIR; SiVEST; SLR; WSP; Arcus; SRK; Environamics; Royal Haskoning DHV; ABO;
Enertrag; WKN-Windcurrent; JG Afrika; Mainstream; Redcap; G7; Mulilo; and Tiptrans. Recent agricultural
clients for soil resource evaluations and mapping include Cederberg Wines; Western Cape Department of
Agriculture; Vogelfontein Citrus; De Grendel Estate; Zewenwacht Wine Estate; and Goedgedacht Olives.

In 2018 | completed a ground-breaking case study that measured the agricultural impact of existing wind
farms in the Eastern Cape.

Soil Science Consultant Agricultural Consultors International (Tinie du Preez) 1998 - 2001

Responsible for providing all aspects of a soil science technical consulting service directly to clients in the
wine, fruit and environmental industries all over South Africa, and in Chile, South America.

Contracting Soil Scientist De Beers Namaqualand Mines July 1997 - Jan 1998
Completed a contract to advise soil rehabilitation and re-vegetation of mined areas.

Publications

* Langz, J. 2012. Soil health: sustaining Stellenbosch's roots. In: M Swilling, B Sebitosi & R Loots (eds).
Sustainable Stellenbosch: opening dialogues. Stellenbosch: SunMedia.

e Langz, J. 2010. Soil health indicators: physical and chemical. South African Fruit Journal, April / May
2010 issue.

e Lanz, J. 2009. Soil health constraints. South African Fruit Journal, August / September 2009 issue.
* Langz, J. 2009. Soil carbon research. AgriProbe, Department of Agriculture.
* Llangz, J. 2005. Special Report: Soils and wine quality. Wineland Magazine.

| am a reviewing scientist for the South African Journal of Plant and Soil.
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APPENDIX 2: DETAILS OF THE SPECIALIST, DECLARATION OF INTEREST AND
UNDERTAKING UNDER OATH

(For official use only)

File Reference Number:

NEAS Reference Number: DEA/EIA/

Date Received:

Application for authorisation in terms of the National Environmental Management Act, Act No. 107
of 1998, as amended and the Environmental Impact Assessment (EIA) Regulations, 2014, as
amended (the Regulations)

PROJECT TITLE

BASIC ASSESSMENT PROCESSES FOR THE PROPOSED DEVELOPMENT OF SEVEN 132 KV
OVERHEAD TRANSMISSION POWERLINES AND ITS ASSOCIATED ELECTRICAL
INFRASTRUCTURE NEAR BEAUFORT WEST IN THE WESTERN CAPE PROVINCE

Kindly note the following:

e This form must always be used for applications that must be subjected to Basic
Assessment or Scoping & Environmental Impact Reporting where this Department is the
Competent Authority.

e This form is current as of 01 September 2018. It is the responsibility of the Applicant /
Environmental Assessment Practitioner (EAP) to ascertain whether subsequent versions of
the form have been published or produced by the Competent Authority. The latest available
Departmental templates are available at https://www.environment.gov.za/documents/forms.

e A copy of this form containing original signatures must be appended to all Draft and Final
Reports submitted to the department for consideration.

e All documentation delivered to the physical address contained in this form must be
delivered during the official Departmental Officer Hours which is visible on the
Departmental gate.

e All EIA related documents (includes application forms, reports or any EIA related
submissions) that are faxed; emailed; delivered to Security or placed in the Departmental
Tender Box will not be accepted, only hardcopy submissions are accepted.

Departmental Details

Postal address: Department of Environmental Affairs, Attention: Chief Director: Integrated
Environmental Authorisations, Private Bag X447, Pretoria, 0001

Physical address: Department of Environmental Affairs, Attention: Chief Director: Integrated
Environmental Authorisations, Environment House, 473 Steve Biko Road, Arcadia

Queries must be directed to the Directorate: Coordination, Strategic Planning and Support at:
Email: EIAAdmin@environment.gov.za
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| SPECIALIST INFORMATION

Specialist Company | Johann Lanz - Soil Scientist

Name:
B-BBEE | Contribution level 4 Percentage ' 100%
(indicate 1 to 8 or non- Procurement
compliant) recognition -

Specialist name: | Johann Lanz
Specialist Qualifications: | M.Sc. (Environmental Geochemistry)
Professional | Registered Professional Natural Scientist (Pr.Sci.Nat. ) Reg. no. 400268/12
affiliation/registration: | Member of the Soil Science Society of South Africa
Physical address: | 1a Wolfe Street, Wynberg, Cape Town, 7800
Postal address: | 1a Wolfe Street, Wynberg, Cape Town, 7800

Postal code: | 7800 Cell: 082 927 9018 .
Telephone: | 082 927 9018 Fax: Who still uses a fax? | don't
E-mail: | johann@johannlanz.co.za
2. DECLARATION BY THE SPECIALIST 3. UNDERTAKING UNDER OATH/ AFFIRMATION
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EXECUTIVE SUMMARY

VISUAL IMPACT SPECIALIST ASSESSMENT REPORT FOR AN
ENVIRONMENTAL AUTHORIZATION AS REQUIRED BY THE 2014 EIA
REGULATIONS, AS AMENDED

PROJECT 3 - SECTION 4

Basic Assessment for the proposed construction of a 132 kV Overhead
Powerline from the proposed Kwagga Wind Energy Facility 3 to the proposed
Eskom 132 kV Switching Substation, near Beaufort West in the Western Cape

Province

INTRODUCTION

ABO Wind renewable energies (Pty) Ltd (“the Developer”) is proposing the construction of seven 132
kV overhead transmission powerlines in support of the proposed Kwagga Wind Energy Facility (WEF)
1 (DFFE Ref: 14-12-16-3-3-2-2070), Kwagga WEF 2 (DFFE Ref: 14-12-16-3-3-2-2071) and Kwagga
WEF 3 (DFFE Ref: 14-12-16-3-3-2-2072), near Beaufort West in the Western Cape. The DFFE has
granted Environmental Authorisation (EA) for the proposed Kwagga WEF 1, Kwagga WEF 2 and
Kwagga WEF 3 on 7 April 2022.

The seven proposed 132 kV overhead transmission powerlines, in the Central Karoo District
Municipality situated to the south of Beaufort West in the Western Cape Province, (Refer to Figure 1
Regional Locality Map which identifies the study area), will facilitate the connection of the proposed
Kwagga WEFs 1-3 to the national grid via the proposed Eskom 132 kV Switching Substation (DFFE
Reference number pending) and the proposed Beaufort West 132 kV-400 kV Linking Station (DFFE
Ref: 14-12-16-3-3-2-925-1).

Overall, seven 132 kV overhead transmission powerlines will be assessed (See Section 5, Figure 3
Proposed Grid Infrastructure) and seven separate applications for Environmental Authorisation (EA)
will be submitted to the Department of Forestry, Fisheries and the Environment (DFFE). Therefore,
seven separate EAs will be issued at the end of the BA Processes.

METHOD
In order to address the objectives of the impact assessment study the following method has been used:
° In terms of the EIA process a site sensitivity verification process was initiated. This
report provided recommendations based on the site’s sensitivity to the proposed

development;

° Define the extent of the affected visual environment, the viewing distance and the
critical views;

BAPELA CAVE KLAPWIJK
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° Determine the setting, visual character and land use of the area surrounding the area,
and the Genius Loci (sense of place). This was done in terms of;

- Topography

- Vegetation cover

- Land use

- Visibility

- Landscape diversity
- Landscape character
- Landscape quality

° Discussions and meetings with the specialist consultant team to identify specific
aspects of the construction and development which would affect the visual quality of a
setting;

° Define the extent of the affected visual environment, the viewing distance and the

critical views;

° An evaluation was made of the landscape characteristics against which impact criteria
ratings were applied,;

° The method used was both a desktop study using Google Earth and a site inspection.
The Screening report generated by the National Web-Based Environmental Screening
Tool, as provided by the CSIR, was used as a point of departure.

° The viewshed, the area within which the proposed project can be visible, was
determined using digital 1:50 000 topographic maps with 20 m contour intervals
analysed by the Geographic Information System (GIS), algorithms available in the
ArcView Software Suite.

o A site visit was undertaken over the period of 11 to 13 May 2022.

° The purpose of the site visit was to determine the extent of the potential visibility of the
turbine structures and to understand and document the receiving environment.

° The field study entailed travelling public roads that surrounded and crossed the study
area to determine the potential visibility from these areas. The route (Figure 2: Locality
Map with Photo/Viewpoints) followed a west to east road to the south of the area.
The route then followed a road on the east in a north-easterly direction, then cutting
back west off the Rietbron Road through the centre of the study area back to the N12.
The route then followed the N12 south to Viewpoint VP16).

LIMITATIONS, CONSTRAINTS AND ASSUMPTIONS

The following assumptions and limitations are applicable to this study:

The basis for this assessment is that scenic wilderness areas form the core of eco-tourism due to the
high positive aesthetic appeal.

° The assessment is based on assumed demographic data. No detailed study was done
to determine accurate data on potential viewers of the project components. If
necessary, these studies could be undertaken during the design phase of the project;

BAPELA CAVE KLAPWIJK
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° Determining a visual resource in absolute terms is not achievable. Evaluating a
landscape’s visual quality is both complex and problematic. Various approaches have
been developed but they all have one problem in common: unlike noise or air pollution,
which can be measured in a relatively simple way, for the visual landscape mainly
qualitative standards apply. Therefore, subjectivity cannot be excluded in the
assessment procedure (Lange 1994). Individually there is a great variation in the
evaluation of the visual landscape based on different experiences, social level and
cultural background. Exacerbating the situation is the inherent variability in natural
features. Climate, season, atmospheric conditions, region, sub-region all affect the
attributes that comprise the landscape. What is considered scenic to one person may
not be to another (NLA, 1997);

° Localized visual perceptions of the economically depressed communities have not
been tested as these may be influenced rather by the economic and job opportunities
that would exist rather than the direct visual perception of the project;

° The viewshed map is computer generated and does not take into account local and
minor visual interruptions in the landscape such as trees on the edge of roads, minor
landforms, buildings, etc. As a result, the visibility on these maps could be overstated.

. The assessment does not consider the ancillary project infrastructure and components
such as borrow pits, spoil dumps, construction camp sites, etc. These components will
be assessed in detail during the design phase should the project be implemented;

° The ‘Do Nothing’ alternative was not specifically addressed as it is likely that the
existing landscape will remain in its existing condition;

If the study, however, determined that the negative visual impact is of such a magnitude and
significance that it will seriously influence the decision on whether or not to build, it will then be
necessary to test and determine the visual perceptions of neighbouring communities. Such a study is
involved, costly and time consuming.

FINDINGS

The impact assessment was undertaken for only the main components of the projecti.e., the overhead
transmission powerlines and associated infrastructure. The study excluded ancillary components such
as borrow pits, quarries, lay-down areas and construction camps. This study evaluated the visual
impact of the project with a view to assessing its severity based on the author’s experience, expert
opinion, and accepted techniques.

The description of the visual impacts of the phases of construction and decommissioning are not
considered as significant visual impacts since the period of activity is of relatively short duration and of
a primary impact (localized, of short duration and easily mitigated at the end of the phase). The fact
that disturbed areas, e.g., camps / lay-down areas will be rehabilitated also reduces the impacts of
these phases.

It is the operational phase that presents the most significant long term visual impact. This is due
primarily to the scale and form of the proposed development. Visibility reduces exponentially the further
the viewer is from the proposed development.

BAPELA CAVE KLAPWIJK
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Table 3, High Level Impact Table - Visual, summarises the impacts for the construction, operation,
and decommissioning phases.

EVALUATION OF THE PROJECT

The project will exert a negative influence on the visual environment. This is largely due to the:

e high visibility of the pylons which can be 28 m high, within the study area, especially as it
is adjacent to the N12 and that the site when viewed from the road is flat and open sloping
down to the east;

e the high visibility of construction and operation activity within the low growing, uniform open
Karoo veld of uniform visual pattern;

e the low VAC of the area due to the low and uniform visual pattern of vegetation which does
not allow for the project to be visually accommodated within the landscape as a result of
the high visual contrast and absent screening;

e the scale of the project in a rural setting;

However, due to the low relative visual quality of the area the overall significance of the visual impact
is regarded as Moderate (a rating of 3 on a scale of 1-5) for both pre- and post-mitigation during the
operational phase. The significance of the visual impact for the construction phase is regarded as Low
for both pre- and post-mitigation, while the significance of the visual impact after the decommissioning
phase is regarded as Low pre-mitigation and Very Low post-mitigation

CONCLUSIONS

Based on the field observations and the studies herein and with the implementation of the mitigation
measures, it is the Visual Specialist’s opinion the visual impact of the 132kV Overhead Transmission
Powerline and its associated electrical grid infrastructure does not present a potential fatal flaw provided
that the recommended mitigation measures are implemented.

BAPELA CAVE KLAPWIJK

Page 10



VISUAL IMPACT ASSESSMENT PROJECT 3 - SECTION 4
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VISUAL IMPACT SPECIALIST ASSESSMENT REPORT FOR AN
ENVIRONMENTAL AUTHORIZATION AS REQUIRED BY THE 2014 EIA
REGULATIONS, AS AMENDED

PROJECT 3 - SECTION 4

Basic Assessment for the proposed construction of a 132 kV Overhead
Powerline from the proposed Kwagga Wind Energy Facility 3 to the proposed
Eskom 132 kV Switching Substation, near Beaufort West in the Western Cape

Province

1 INTRODUCTION

ABO Wind renewable energies (Pty) Ltd (“the Developer”) is proposing the construction of seven 132
kV overhead transmission powerlines in support of the proposed Kwagga Wind Energy Facility (WEF)
1 (DFFE Ref: 14-12-16-3-3-2-2070), Kwagga WEF 2 (DFFE Ref: 14-12-16-3-3-2-2071) and Kwagga
WEF 3 (DFFE Ref: 14-12-16-3-3-2-2072), near Beaufort West in the Western Cape. The DFFE has
granted Environmental Authorisation (EA) for the proposed Kwagga WEF 1, Kwagga WEF 2 and
Kwagga WEF 3 on 7 April 2022.

The seven proposed 132 kV overhead transmission powerlines, in the Central Karoo District
Municipality situated to the south of Beaufort West in the Western Cape Province, (Refer to Figure 1
Regional Locality Map which identifies the study area), will facilitate the connection of the proposed
Kwagga WEFs 1-3 to the national grid via the proposed Eskom 132 kV Switching Substation (DFFE
Reference number pending) and the proposed Beaufort West 132 kV-400 kV Linking Station (DFFE
Ref: 14-12-16-3-3-2-925-1).

Overall, seven 132 kV overhead transmission powerlines will be assessed (See Section 5, Figure 3
Proposed Grid Infrastructure) and seven separate applications for Environmental Authorisation (EA)
will be submitted to the Department of Forestry, Fisheries and the Environment (DFFE). Therefore,
seven separate EAs will be issued at the end of the BA Processes.

The sections are as follows:

e Section 1 (A-B): 132kV OHL from the proposed Beaufort West 132 kV-400 kV Linking
Station to the proposed Eskom 132 kV Switching Station (SS)

e Section 2 (B-C): 132kV OHL from the proposed Eskom 132 kV SS to the Kwagga
WEF 1

e Section 3 (B-D via C): 132kV OHL from the proposed Eskom 132 kV SS to the Kwagga
WEF 2

e Section 4 (B-E via C & D): 132kV OHL from the proposed Eskom 132 kV SS to the Kwagga
WEF 3
Section 5 (C-D): 132kV OHL from Kwagga WEF 1 to Kwagga WEF 2
Section 6 (C-E via D): 132kV OHL from Kwagga WEF 1 to Kwagga WEF 3
Section 7 (D-E): 132kV OHL from Kwagga WEF 2 to Kwagga WEF 3

It must be noted that this report only covers the proposed Eskom 132 kV Switching Substation
to the Kwagga wind Energy Facility 3 (‘Section 4°)

BAPELA CAVE KLAPWIJK
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As required in Part A of the Government Gazette 43110, GN 320, a site visit was undertaken to confirm
the current land use and environmental sensitivity of the proposed project area. The details of the site
visit are noted below:

Date of Site Visit 11-12 May 2022

Specialist Name Menno Klapwijk

Professional Registration Number 87006

Specialist Affiliation / Company South African council for the Landscape Architectural

Professions (SACLAP)
Bapela Cave Klapwijk
Specialist Topic Visual Impact Assessment
Proposed Project Name Kwagga 132kV OTP Section 4

The study area was determined as the site and a 20 km assessment zone around it. (Figure 1 Regional
Locality Map). The visibility of the powerlines would be insignificant beyond this point.
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Figure 1: Regional Locality Map

2 BACKGROUND AND BRIEF

This visual assessment is a specialist study to determine the visual effects of the proposed development
on the surrounding environment.
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The primary objective of this specialist study is therefore to describe the potential impact of these
structures on the visual character and sense of place of the area. This Specialist Study will have the
following objectives:

° Determine the visual character of the areas along the proposed route by evaluating
environmental components such as topography, current land use activities,
surrounding land use activities, etc.

. Identify elements of particular visual quality that could be affected by the proposed
project.

o Assessment of the preferred project layout following the site sensitivity verification and
layout identification.

. Viewshed for various elements of the proposed development must be calculated,
defined and presented, and the varying sensitivities of these viewsheds must be

highlighted,;

° Specification of development setbacks or buffers required, and provide clear
motivations for these recommendations;

. Identification and assessment of the potential direct, indirect and cumulative impacts of
the proposed development on the receiving environment from a visual perspective;

° Cumulative impacts to be assessed by considering renewable energy projects and
other applicable (and relevant) projects within 20 km of the proposed projects.

° Impact significance must be rated both without and with mitigation, and must cover the
construction, operational and decommissioning phases of the project.

° Identification and presentation of schematic portrayals of the visual impact of the

proposed project infrastructure on the different viewsheds. All impacts should be
considered under varying conditions as appropriate to the assessment i.e. day, night,
clear weather, cloudy weather, etc.

° Maps depicting viewsheds across the sites should be generated and included in the
VIA Report. These maps must indicate current viewsheds/visual
landscape/obstructions, as well as expected visual impacts during the construction,
operational and decommissioning phases of the proposed project.

° An impact statement indicating the acceptability of the proposed development and EA
condition recommendations;

° A description of assumptions and limitations in the report;

° A section indicating how the National Web-Based Screening Tool was interrogated and
whether classification of the site is accurate or not. If not, it must be motivated why the
classification is not accurate;

° Identification of any additional protocols, licensing and/or permitting requirements that
are relevant to the project and the implications thereof;

Provide recommendations with regards to potential monitoring programmes; and

° Determine mitigation and/or management measures, which could be implemented to
as far as possible, reduce the effect of negative impacts and enhance the effect of
positive impacts. Also, identify best practice management actions, monitoring
requirements, and rehabilitation guidelines for all identified impacts. This will be
included in the EMPr, which will be appended to the EIA Report.
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Kommandokraal

Figure 2: Local Locality Map with Photo/Viewpoints
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3 METHOD
In order to address the objectives of the impact assessment study the following method has been used:

° In terms of the EIA process a site sensitivity verification process was initiated. This
report provided recommendations based the site’s sensitivity to the proposed
development;

° Define the extent of the affected visual environmental, the viewing distance and the
critical views;

° Determine the setting, visual character and land use of the area surrounding the area,
and the Genius Loci (sense of place). This was done in terms of:

- Topography

- Vegetation cover

- Land use

- Visibility

- Landscape diversity
- Landscape character
- Landscape quality

. Discussions and meetings with the specialist consultant team to identify specific
aspects of the construction and development which would affect the visual quality of a
setting;

° Define the extent of the affected visual environmental, the viewing distance and the

critical views;

° An evaluation was made of the landscape characteristics against which impact criteria
ratings were applied,;

° The method used was both a desk top study using Google Earth and a site inspection.
The Screening report generated by the National Web-Based Environmental Screening
Tool, as provided by the CSIR, was used as a point of departure.

° The viewshed, the area within which the proposed project can be visible, was
determined using digital 1:50 000 topographic maps with 20 m contour intervals
analysed by the Geographic Information System (GIS), algorithms available in the
ArcView Software Suite.

° A site visit was undertaken over the period of 11 to 12 May 2022.

° The purpose of the site visit was to determine the extent of the potential visibility of the
turbine structures and to understand and document the receiving environment.

) The field study entailed travelling public roads that surrounded and crossed the study
area to determine the potential visibility from these areas. The route (Figure 2: Locality
Map with Photo/Viewpoints) followed a west to east road to the south of the area.
The route then followed a road on the east in a north-easterly direction, then cutting
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back west off the Rietbron Road through the centre of the study area back to the N12.
The route then followed the N12 south to Viewpoint VP16).

4 LIMITATIONS, CONSTRAINTS AND ASSUMPTIONS
The following assumptions and limitations are applicable to this study:

. The assessment is based on assumed demographic data. No detailed study was done
to determine accurate data on potential viewers of the project components. If
necessary, these studies could be undertaken during the design phase of the project;
Google Earth was used to identify homesteads and structures that may be visually
impacted. This information was used during the site inspection. It was not possible to
determine whether these structures were occupied as most of them were closed when
the site visit was conducted. It could also be that these structures are occupied on a
temporary basis.

° Determining a visual resource in absolute terms is not achievable. Evaluating a
landscape’s visual quality is both complex and problematic. Various approaches have
been developed but they all have one problem in common: unlike noise or air pollution,
which can be measured in a relatively simple way, for the visual landscape mainly
qualitative standards apply. Therefore, subjectivity cannot be excluded in the
assessment procedure (Lange 1994). Individually there is a great variation in the
evaluation of the visual landscape based on different experiences, social level and
cultural background. Exacerbating the situation is the inherent variability in natural
features. Climate, season, atmospheric conditions, region, sub-region all affect the
attributes that comprise the landscape. What is considered scenic to one person may
not be to another (NLA, 1997);

° Localized visual perceptions of the economically depressed communities have not
been tested as these may be influenced rather by the economic and job opportunities
that would exist rather than the direct visual perception of the project;

° The viewshed map is computer generated and does not take into account local and
minor visual interruptions in the landscape such as trees on the edge of roads, minor
landforms, buildings, etc. As a result, the visibility on these maps could be overstated.

° The assessment does not consider the ancillary project infrastructure and components
such as borrow pits, spoil dumps, construction camp sites, etc. These components will
be assessed in detail during the design phase should the project be implemented,;

° The ‘Do Nothing’ alternative was not specifically addressed as it is likely that the
existing landscape will remain in its existing condition;

If the study, however, determined that the negative visual impact is of such a magnitude and
significance that it will seriously influence the decision on whether to build, it will then be necessary to
test and determine the visual perceptions of neighbouring communities. Such a study is involved, costly
and time consuming.
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5 DESCRIPTION OF THE AFFECTED ENVIRONMENT

5.1 Description of the Works

It is understood that the proposed Eskom 132 kV Switching Substation and the proposed
Beaufort West 132 kV-400 kV Linking Station (DFFE Ref: 14-12-16-3-3-2-925-1) will be
constructed by South Africa Mainstream Renewable Power Developments (Pty) Ltd
(“Mainstream”) in support of their Beaufort West WEF (DFFE Ref: 12-12-20-1784-1-AM2) and
the Trakas WEF (DFFE Ref: 12-12-20-1784-2-AM2) that are to be located on land directly
adjacent to the proposed Kwagga WEFs 1-3. ABO Wind has signed a servitude agreement and
relevant powers of attorney with the landowner of the relevant Beaufort West and Trakas WEFs
affected land portions and obtained agreement with Mainstream to facilitate the connection of the
proposed Kwagga WEFs 1-3 via 132 kV overhead powerlines, via the aforementioned Eskom
Switching Substation and the Beaufort West 132 kV-400 kV Linking Station, to the existing
Droérivier—Proteus 400 kV overhead powerline that runs parallel to the N12 in a north-south

direction.

near Beaufort West, Western Cape
[ Proposed Electrical Grid Infrastructure corridor for the
Municipal demarcation
“w==» Proposed 132 kV Powerline
=== Existing Droérivier-Proteus 400 kV transmission line

- EA granted
(] Kwagge Wind Energy Faciliies (WEF) - 824.6 MW

7] Affected farm portions
/\/ Existing National road network

Infrastructure being developed by ABO Wind Renewable Energies (Pty) Ltd

1| Preforred on-site substation locations ___ Alternative on-site substation locations

Kwagga|WEF 2

Prince Albert
Local Municipality

Proposed Kwagga Electrical Grid Infrastructure

Proposed 132 kV Powerlines.

e 4 £
Beaufort West
Local Municipality

Kwagga WEFs 1-3
From Kwagga WEF 110 the
proposed Eskom 132 kV SS

From Kwagga WEF 210 the
proposed Eskom 132 kV S

From Kwagga WEF 3 to the
proposed Eskom 132 kV SS

From Kwagga WEF 2 to Kwagga
WEF 1

From Kwagga WEF 3 to Kwagga
WEF 1

being ped by
- EA granted

i’ Beaufort West WEF (140 MW)
] Trakas WEF (140 MW)

" Eskom 132 kV Switching Substation (SS)
(@ Beaufort West 132 KV-400 KV Linking Station

gles (Pty) Ltd

From Kwagga WEF 3 to Kwagga
WEF 2

From the proposed Eskom 132 kV
S to the proposed Beaufort West
132 KV-400 KV Linking Station

1.7 341 933

‘ 0 320 640
* — KilOmeters

Prevailing wind direction (East)
Units: Degree

Datum: WGS 1984

Coordinate System: GCS WGS 1984

Touehing et braughinnsret

Figure 3 Proposed Grid Infrastructure
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5.2 Description of the Affected Receiving Environment

The extent of the visual impact of the project will depend on the following characteristics of the receiving
environment:

Topography
Topography describes the landform that gives rise the physical setting.
Vegetation Cover

Vegetation refers to the vegetation cover in terms of visual diversity and not in terms of botanical
characteristics.

Land Use*

Land use is described in terms of the visual mix of land uses that is a function of land diversity and
character.

Visibility

Visibility is described in terms of the areas that theoretically have direct line of sight in relation to
distance the viewer is away from the object. Critical affected views are also described.

Landscape Diversity

Landscape diversity is a function of topography, vegetation and land use. The greater the diversity, the
greater is the potential for the proposed development to blend with the surrounding landscape.

Landscape Character

The spirit, or sense of place, is that quality imparted by the aspects of scale, colour, texture, landform,
enclosure, and in particular, the land use. According to K. Lynch (1992) ‘it is the extent to which a
person can recognise or recall a place as being distinct from other places as having a vivid, or unique,
or at least a particular character of its own’.

The quality of Genius Loci is a function of attributes such as the scenic beauty or uniqueness and
distinctive character of the built and cultural landscape.

Visual Quality

The visual quality is the visual significance given to a landscape determined by cultural values and the
landscape’s intrinsic physical properties (Smardon, et al, 1986). While many factors contribute to a
landscape’s visual quality, they can ultimately be grouped under three headings: vividness, intactness
and unity.

The visual quality can be categorised under relative headings such as high, medium and low visual
quality for the study area. High refers to those areas that have a high aesthetic appeal such as
mountains, river valleys, unspoilt coastal zones, and wilderness areas. The medium areas are those
that have high visual diversity, but which have already been modified by human activity comprising the
aesthetic appeal such as roads, minor infrastructure and settlements. The low visual quality areas are
those that are relatively highly populated, and which have been heavily impacted on by human activity
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such as industrial and mining areas or which have a low aesthetic appeal due to a lack of landscape
diversity or interest.

The study area focuses on a 50 km radius around each of the project components.

5.2.1 Topography

The landscape is a relatively flat to rolling basin with low ridges and covered with low growing and
sparse vegetation between the escarpment (the Nuweveld Mountains). to the north and the Cape
Folded Mountains (Swartberg) to the south. Soils are very shallow and stony and are derived from the
Beaufort Group shales and sandstones which give rise to very poor soils. Shallow drainage lines occur
that trend generally from west to east across the study area. Both the hills around Beaufort West to the
north and the mountain range of the Swartberg form the edge of the visual periphery

Implications for the Project

The flat landscape does not assist in limiting the visual exposure of the affected area. There are no
rising landforms, other than on the visual periphery, that will screen views from any of the sensitive
visual receptors such as farm homesteads and the main roads such as the N12, R306 and the R61.
Any tall structure within the study area will be visible for extended distances.

5.2.2 Vegetation Cover

The very nature of the vegetation in this area, Gamka Karoo and Prince Albert Succulent Karoo (Musina
and Rutherford 2006) and which forms part of the Nama Karoo Biome (Figure 5: Vegetation) is low
growing and visually uniform which does not provide much visual screening (see Photos 1 and 2). The
vegetation is dominated by a variety of dwarf shrubs. Trees never dominate the landscape (Low and
Rebelo,1996). Although the vegetation is not overly sensitive to the development, it does not assist in
reducing the visual expose of the turbines. The vegetation is typical of the Karoo ambience, and it is
this together with the topography which provides the Karoo sense of place.
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Kommandokraal

Figure 5: Vegetation
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Implications for the Project

The relatively flat and uniformly textured vegetation of the landscape types will visually contrast
significantly with the proposed turbines and associated infrastructure making it more visible in the
landscape.

The low vegetation height does not assist in screening the proposed development, nor does it assist in
blending it with the landscape.
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5.2.3 Land-use

The current visible land-use is predominantly low-density small stock farming which include Dorper and
Merino Sheep and Boer Goats.

The area appears to be sparsely populated, which was borne out during the site visit. Many of the
homesteads appear to be uninhabited.

The largest town in the area is Beaufort West, which lies approximately 55 km to the north with smaller
villages and settlement such as Rietbron 45 km to the east and, Klaarstroom 45 km to the south. The
N12 links Beaufort West and De Rust.

There are few establishments that rely on the sense of place of the Karoo such as guest houses and
game farms that will potentially be affected by the proposed development.

Implications for the Project

The area, with its current pastural land-use and sparse population would be minimally affected in terms
of land-use. The towns and villages are all beyond 20 km away and the visual impact on them would
be insignificant.

5.2.4  Visibility

Visibility

The visibility is dependent on the topography. The existing topography is very flat which does not assist
in limiting the views. Visibility of the structures, will, in places, be continuous and uninterrupted to
beyond 20 km. It is considered that beyond 20 km views of the development, though still potentially
visible, will be insignificant in the landscape due to the exponential diminishing effect of distance.

The critical views are from those visual receptors that are most impacted by the visual intrusion of the
proposed development. These would include users of public roads, towns, villages, game farms and
lodges, settlements as well as farmsteads in the nearby vicinity.

Although not all homesteads are occupied fulltime, (see dots on Figure 6: Visual Receptors) many of
these will be in direct line of sight and within the 0-1 km zone where the magnitude of impact could be
high. Other sensitive receptors include travellers on the main roads such as the N12, R306 and the
R61, activities and institutions that rely on the aesthetic environment such as game farms, national
parks, lodges, guesthouses as well as hunting and or photographic safari operations.

Landscape receptors are physical areas that are regarded as visually interesting and which provide
sense of place, such as the typical Karoo ambience, to that area. These receptors include rivers and
drainage ways, mountains, ridges, vegetation, and any other interesting features (See Figure 7:
Landscape Receptors).

The pylon towers, due to the open and flat topography and lack of screening vegetation, are visually
prominent but unlikely to be visible much beyond the 20 km zone. Extended views are mainly to the
north with views to the east, south and west limited to between 5 and 10km.
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Figure 7: Landscape Receptors

Undulations in the topography to the east, south and west tend to be limit views intermittently to not
much beyond 10 km. However, the north-south running N12, on the western side of the proposed
project site falls within 2-5km of the limit of pre-eminence zone. (See Figure 8: Viewshed of Grid
Section 4) At this distance the pylons are a major focus of visual attention, drawing and holding one’s
visual attention. The development will occupy a substantial portion of the field of view and the repeated
vertical lines of the towers contrasting strongly with the horizontal landforms. The grid, as a whole, is
likely to be perceived by some viewers as having a large visual impact. This will be true for all critical
visual receptors within this 1 km zone. However, most of the visual receptors that rely on the visual
quality of the visual environment, such as game farms, national parks, lodges, and guesthouses are
located more than 25 km away to the south of the study area. The powerlines will generally be seen
together with the wind turbines and will add to the visual clutter.

Implications for the Project

Visibility is generally uninterrupted up to 5km throughout the study area. The greatest impact is within
the 1 km zone. The powerlines, though not dominant in the scene when viewed together with the wind
turbines, will add to the magnitude of the visual clutter. There is little that topography and vegetation
can help to mitigate this impact. This will have a high impact on the critical visual receptors such as the
farmsteads and occupied buildings as well as users of the main roads such as the N12, R306 and the
R61. However, most of the establishments that rely on the aesthetics of the visual environment are on
the periphery of the study area approximately 50 km away.
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Figure 8: Viewshed of Grid Section 4
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5.2.5 Landscape Diversity

Landscape diversity within the study area is primarily based on the topographical features as well the
vegetation, namely the Karoo veld and the existing land uses. The greater the diversity, the greater is
the potential for the proposed development to blend with the surrounding landscape.

The landscape is a relatively flat to rolling basin with low ridges and covered with low growing and
sparse vegetation and is generally featureless except for the mountain ranges to the south and north.
The existing land-use do not add to the diversity of the area being mainly low-density small stock
farming. Low hills and shallow drainage ways occur. The tallest structures in the area are power lines
and wind pumps. The area exhibits a low visual diversity.

Implications for the Project

The higher the visual diversity, the greater is the opportunity to visually blend the project with the
environment as these will more readily accept visual change or any structure placed within them. The
higher the diversity, the higher the Visual Absorption Capacity (VAC) or the ability of the environment
to accept visual change.

The low visual diversity of area will result in a low VAC and will in turn result in any large scale or tall
structure to be highly visible due to the lack of screening and the high visual contrast. The hills and
mountains to the north and south on the visual periphery over 50 km away contain the views and
terminate the views.

5.2.6 Landscape Quality and Character

The spirit, or sense of place, is that quality imparted by the aspects of scale, colour, texture, landform,
enclosure, and in particular, the land use. According to K. Lynch (1992) ‘it is the extent to which a
person can recognise or recall a place as being distinct from other places as having a vivid, or unique,
or at least a particular character of its own’.

The quality of Genius Loci is a function of attributes such as the scenic beauty or uniqueness and
distinctive character of the built and cultural landscape.

The Genius Loci or sense of place of the study area is typical Nama Karoo with its low arid bushes,
wide open landscape and the sheep and goat farming. The only tall structures in the area are the odd
wind pump and transmission lines.

The visual quality can be categorised as low visual quality for the study area. The low visual quality is
based on the lack of visual diversity as a result of the uniformity of the vegetation which lack specific
interest, and the surrounding flat and open landscape.

Implications for the Project

The proposed development will add to the WEF infrastructure and will significantly alter the existing
ambience and character of the area from a rural open landscape to one that is industrial in nature.
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6 IDENTFICATION OF POTENTIAL RISK SOURCES

Various risk sources for the visual impact have been identified for the construction and operation phases
and can be classified as both negative and positive. The following general risks are associates with the
visual intrusion in the landscape.

6.1 Risk Sources

6.1.1 Construction Phase

It is anticipated that the major risk source during construction would be:

Negative Risk Sources

Excessive clearing and stripping of topsoil for preparing the area for the development,
Edge shaping and embankment landscape stabilisation of the platforms not done or
unsuccessful;

The relatively random and disorganised lay down of building materials, vehicles and
offices;

The extent and intensity of the security and construction lighting at night;

Dust from construction activities;

Open and un-rehabilitated landscape scarring; and

High seed bank of alien species in the topsoil can lead to the uncontrolled spread of
exotic invader plant species. This could create a vegetated area that is visually contrary
to the surrounding landscape.

Positive Risk Sources

Image of construction activity could lead to a perceived view of progress and benefit to
the community.

6.1.2 Operational Phase

It is anticipated that the major risk source during operation would be:

Negative Risk Sources

Areas and /or specific sites of aesthetic value may be disfigured by the introduction of
a wind farm within the viewshed resulting in a permanent change to the existing visual
quality of visually sensitive areas;

Constant disruption of rural night ambience by red warning flashing lights;

The compromising of views from or the alteration of the ambience of natural areas;
Edges may not blend in with the landscape or cut slopes may be too steep to be
adequately re-vegetated,

Need to keep certain areas such as road reserves, platform edges etc. clear of
vegetation which will result in visual scarring;

Positive Risk Sources
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° The development could be the visual affirmation of progress and prosperity for the
region. Localised visual perceptions of the economically depressed communities of the
population have not been tested as these may be influenced rather by the economic

and job opportunities that could exist rather than the direct visual perception of the
project.

7 THE VISUAL ASSESSMENT

7.1 The Visual Analysis

This section describes the aspects which have been considered in order to determine the intensity of
the visual impact on the area. The criteria include the area from which the project can be seen (the
viewshed), the viewing distance, the capacity of the landscape to visually absorb structures and forms
placed upon it (the visual absorption capacity), and the appearance of the project from important or
critical viewpoints.

7.1.1 The Viewshed

The viewshed is a topographically defined area which includes all possible observation sites from which
the project will be visible. The boundary of the viewshed, which connects high points in the landscape,
is the boundary of possible visual impact (Alonso, et al, 1986). Local variations in topography and man-
made structures would cause local obstruction of views. The viewshed, based on the GIS assessment
and fieldwork, extends for the main part varying from <1 km to greater than 20 km in several areas
(Figure 8).

7.1.2 The Viewing Distance

The visual impact of an object in the landscape diminishes at an exponential rate as the distance
between the observer and the object increases (Hull and Bishop, 1988).

Thus, the visual impact at 1000 metres would be approximately a quarter of the impact as viewed from
500 metres. Consequently, at 2000 metres, it would be one sixteenth of the impact at 500 metres. The
view of the project components would appear so small from a distance of 5000 metres or more that the
visual impact at this distance is insignificant. On the other hand, the visual impact of the project
components from a distance of 500 metres or less would be at its maximum (Figure 9). Views are
possible up to 50 km with views of the WEF within 16 km (being the limit of visual pre-eminence) seen
as a major focus of visual attention, drawing and holding one’s visual attention (see Section 5.2.4:
Visibility)

7.1.3 Critical Views

Views identified as being critical have been discussed under Section 4.2. These have been overlaid
on the viewshed to determine the extent of these within the viewing zones radiating out from the project
components. In summary the critical views are those sensitive receptors which include travellers on
the main roads such as the N12, R306 and the R61, activities and institutions that rely on the aesthetic
environment such as game farms, national parks, lodges, guesthouses as well as hunting and or
photographic safari operations.

BAPELA CAVE KLAPWIJK

Page 28



VISUAL IMPACT ASSESSMENT PROJECT 3 - SECTION 4
FOR THE 132Kv OVERHEAD TRANSMISSION POWERLINE AND ASSOCIATED INFRASTRUCTURE FOR THE
KWAGGA WIND ENERGY FACILITY

7.1.4 The Visual Absorption Capacity

The Visual Absorption Capacity (VAC) is a measure of the landscape’s ability to visually accept /
accommodate or embrace a development. Areas which have a high visual absorption capacity are able
to easily accept objects so that their visual impact is less noticeable. Conversely areas with low visual
absorption capacity will suffer a higher visual impact from structures imposed on them. In this case the
VAC has been defined as a function of three factors.
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The VAC was determined, based on the author’s field experience, taking the following into account:
° Slope

° Visual pattern (landscape texture) with regard to vegetation and structures
° Vegetation height

Table 1: Visual Absorption Factors and their Numerical Values

VAC Factor Categories
Range 0-3% 3-6 % >6 %
Slope Numerical Value
VAC 3 2 1
Low Moderate High
Range <1lm 1-6m 6m
Vegetation Numerical Value
Height VAC 3 2 1
Low Moderate High
Description Uniform Moderate Diverse
Visual Pattern Numerical Value
VAC 3 2 1
Low Moderate High

It is therefore concluded that the VAC can be regarded as:

It has a combined rating of 9 which equates with a Low VAC due to flat open landscape and arid
grassland.

This implies that the areas with a Low VAC are inherently unable to visually accommodate or accept
the visual change made by the proposed wind facility.

7.1.5 Cumulative Impacts

Visual impacts have been assessed in terms of the impact the development will have on the visual
environment. Visual assessment is a component of the human aesthetics and is considered part of a
suite of social impacts such as noise and sense of place which together may result in a higher
cumulative impact than if it were read in isolation. This study assesses only the visual impacts.

Cumulative visual impacts may arise where more than one WEF development is visible from the same
point. Each development will have its associated powerlines and grid infrasture There are several
renewable energy generation facilities approved and in the planning stages in the area as indicated in
Figure 10 below in addition to the Kwagga WEFs approved. One that is approved is directly west of
Kwagga 2 and straddles the N12. A second approved development is further north on the western side
of the N12 (Figure 10: Regional EA Applications for Renewable Energy Projects Located Within
a 50 km Radius from the Proposed Kwagga WEFs Study Areas).
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This increase cannot be measured empirically. However, it can be assumed that, as visual impacts
reduce exponentially with distance, conversely doubling the size and volume of a development may
increase the impact exponentially.
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Figure 10: Regional EA Applications for Renewable Energy Projects Located Within a 50 km
Radius from the Proposed Kwagga WEFs Study Areas (Source: DFFE — Q1, 2022)

Figure 11. Combined Viewshed of the Overhead transmission Powerline and associated
infrastructure, is presented to illustrate all 7 sections combined.
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Kommandokraal

Figure 11: Combined Viewshed of the Overhead Transmission Powerline and Associated Infrastructure
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8 EVALUATION CRITERIA

The visual impact assessment has been evaluated against the standard criteria as provided by the

CSIR:
Table 2: Impact Criteria Assessment and Rating Scales
Criteria Rating Scales Notes
Positive Environment overall will benefit from the impact
. Environment overall will versely affect th
Status Negative : onment overal be adversely affected by the
impact
Neutral Environment overall will not be affected
Site specific Site-specific, affects only the development footprint.
Local (limited to the site and its immediate
Local surroundings, including the surrounding towns and
. settlements within a 10 km radius).
Spatial Extent . .
. Regional (beyond a 10 km radius and <100 km) to
Regional ;
national.
National >100 km
International e.g. Greenhouse gasses or migrant birds
Very short term Instantaneous
Short term 0-1 years (i.e. duration of construction phase).
Medium term 1-10 years.
Duration More than 10 years. Impact will cease after the
Long term . . .
operational life of the activity.
Permanent The |m_papt _ will  occur beyond the project
decommissioning
Where the impact affects the environment in such a
Low way that natural, cultural and social functions and
processes are minimally affected.
Where the affected environment is altered but natural,
cultural and social functions and processes continue
Medium albeit in a modified way; and valued, important,
Intensity sensitive or vulnerable systems or communities are
negatively affected.
Where natural, cultural or social functions and
processes are altered to the extent that the impact will
Hiah temporarily or permanently cease; and valued,
9 important, sensitive or vulnerable systems or
communities are substantially affected.
Low Low reversibility of impacts
o Moderate Moderate reversibility of impacts
Reversibility : — . - -
High Impact is highly reversible at end of project life
Permanent The impact is permanent i.e. non-reversable
Potential for | Reversable Resource is easy to replace/rehabilitate
impact on | Low No irreplaceable resources will be impacted.
irreplaceable Resources that will be impacted can be replaced, with
Moderate
resources effort.
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High

There is no potential for replacing a particular
vulnerable resource that will be impacted.

Consequence

(a combination of
extent, duration,
intensity and the
potential for
impact on
irreplaceable
resources).

Slight

Where no natural systems/environmental functions,
patterns or processes are affected.

Moderate

Where the environment continues to function but in a
modified manner.

Substantial

Environmental functions and processes are altered
such that they temporarily or permanently cease.

Severe

Environmental functions and processes are altered to
where they temporarily or permanently cease

Extreme

Environmental functions and processes are altered to
where they permanently cease

Probability  (the
likelihood of the
impact occurring)

Extremely unlikely

Little or no chance of occurring

Very unlikely

<30% chance of occurring

Unlikely

30-50% chance of occurring.

Likely

51-90% chance of occurring

Very likely

> 90% chance of occurring regardless of mitigation
measures

Significance

(Al impacts
including potential
cumulative
impacts)

Very low

The risk/impact may result in very minor alteration of
the environment and can be easily avoided by
implementing appropriate mitigation measures and
will not have an influence on the decision-making

Low

The risk/impact may result in minor alteration of the
environment and can be easily avoided by
implementing appropriate mitigation measures and
will not have an influence on the decision-making if
not mitigated.

Moderate

The risk/impact will result in moderate alteration of the
environment and can be avoided by implementing
appropriate mitigation measures and will only have an
influence on the decision-making if not mitigated.

High

The risk/impact will result in major alteration of the
environment even with the implementation of
appropriate mitigation measures and will have an
influence on the decision-making.

Very high

The risk/impact will result in a very major alteration of
the environment even with the implementation of
appropriate mitigation measures and will have an
influence on the decision-making (i.e. the project
cannot be authorised unless major changes to the
design are carried out to reduce the significance rating

8.1 The Visual Impact

The visual impact of the project in the landscape is a function of many factors or criteria. Some of the
factors are measurable such as viewing distance, the visual absorption capacity of the surrounding
landscape, and the scale of the surrounding environment and landform. Other factors are subjective
viewpoints, which are extremely difficult to consistently categorise the opinion of the community.
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Studies in the USA have shown that professionals and environmental groups view modification of the
natural landscape more negatively than other groups (McCool, et al 1986).

The critical appraisal of the visual impact of the project and associated works on the landscape is
presented from the viewpoint of the informed citizen and professional. To the more economically
depressed communities surrounding the proposed project, it may well be that they do not, or will not,
object to the visual intrusion in their immediate environment. It may be that they welcome it since they
could perceive it as a symbol of prosperity and personal advancement opportunity.

The visual impact will, however, vary when evaluated against the criteria of intensity of visual impact
and the significance of the impact.

An example is the situation where a project component such as a toll plaza or bridge is located within
a fairly narrow undisturbed valley between two rising landforms. The visual impact’s intensity is low
since it cannot be seen from surrounding areas. The component has the hillsides as a backdrop and
therefore blends into the valley texture. The significance, however, is high within the context of the
scenic value of the pristine valley because the sense of place and the character of the valley are
severely compromised.

The converse is also true in that a high visual intensity impact can have a low significance. The visual
impact assessment will therefore be based on the criteria of intensity and significance relative to land
use and the nearness to important viewpoints.

8.1.1 Spatial Extent

The visual impact for construction of the wind turbines will occur on a local scale due to the localized
extent of the development. However, the visual impact for the operational phase will extend as far as
it can be seen, which can be up to 50 km and beyond either side and therefore is at a regional scale.
This includes the impact of the shadow flicker. The impact for the construction and operation of the
substations and the access road will occur on a local scale.

The viewshed analysis suggests that theoretically some of the project components can at times be seen
for over 50 km. Due to the exponential decrease in visibility, the visibility of these components should
be insignificant beyond 32 km.

The fact that the majority of the viewers, many of whom could be tourists, are in transit and are not
viewing from a static or stationary viewpoint, implies that the viewer carries the visual impact effect with
him or her beyond the physical visible confines. Views from the N12 are extensive.

8.1.2 Duration

The duration of the impact during construction will be short term due to the relatively short construction
period and the rehabilitation of the disturbed areas.

The duration of the impact during the operational phase will be long term, in other words greater than
10 years and as long as the anticipated lifetime of the project, with the impact terminating only after a
possible decommissioning of the project.
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8.1.3 Intensity or Severity

The intensity of the visual impact during construction and operation will be high within the 8 000 m zone
wherever the project components intrude in the critical viewpoints. The large extent of the project will
be highly visible at night due to the security lighting and the red hazard lighting on top of the masts.

8.1.4 Frequency of Occurrence

The frequency of occurrence of the impact is continuous while it remains visible, i.e., 24 hours. The
project will also be visible at night due to the security lights which creates a beacon effect in an area
that is not excessively lit at night.

8.1.5 The Probability of Occurrence

To determine the significance of an identified impact/risk, the consequence must be multiplied by
probability (quantitatively as shown in Figure 12 below)

RISK/IMPACT = CONSEQUENCE x PROBABILITY

A

Very likely
Likely f High {izsi(ﬂmpact

Unlikely Moderate risk/impact

PROBABILITY

Very unlikely I.ow risk/impact
m

|

Extremely unlikely

Very low risk/impact
(5)

A& & 2 & | & &
i T 3¢

CONSEQUENCE

Figure 12: Guide to Assessing Risk/Impact Significance as aresult of Consequence and
Probability.

The construction and operational impact described is probable and can be regarded as likely. It must
be recognized, however, that much of this assessment is subjective and that it is not possible to
empirically state that the impact will occur.
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8.1.6 Reversibility

The impact on reversibility is regarded as having a high rating due to the fact that the vegetation and
landforms can to some extent be recreated, restored or rehabilitated to the original form. This is
dependent on how much disturbance to the natural vegetation takes place during construction. If the
entire area is first stripped of vegetation and or topsoil and drainage channels altered prior to
construction and operation the ability to reverse the impact becomes far more difficult or even
impossible.

8.1.7 Irreplaceable Loss of Resources

The impact is regarded as Replaceable.

8.1.8 Consequence

The consequence during construction and operation is regarded as Moderate.

8.1.9 Significance

The significance of the impact during construction, pre- and post-mitigation, is low ... The significance
of the impact during the operational phase, pre- and post-mitigation, is moderate. The significance
during decommissioning is low pre-mitigation and very low post-mitigation

8.1.10 Status of the Impact

The impact status is considered negative for the construction and operational phases.

8.1.11 Degree of Confidence in Predictions

The confidence is considered to be high as the level of judgement is based generally on common
sense, general knowledge, the author’s field experience and the inherently subjective nature of this type
of assessment.

8.1.12 Legislation

There are no specific legal requirements nor is there any direct reference to the visual environment in
the legislation. General legislation pertaining to the environment is contained in the National
Environmental Management Act (NEMA) (Act No. 107 of 1998) as well as the National Heritage
Resources Act No. 25, 1999 and the associated provincial regulations provide legislative protection for
listed or proclaimed site, such as urban conservation areas, nature reserves and proclaimed scenic
routes.

The National Environmental Management Principles as contained in NEMA require that sustainable
developments require the following considerations (amongst others):

2(4)(ii) that pollution and degradation of the environment are avoided, or, that where they cannot be
altogether avoided, are minimised and remedied; and

2(4)(iii) that the disturbance of landscapes and sites that constitute the nation’s cultural heritage is
avoided, or where it cannot be altogether avoided, is minimised and remedied.

The National Heritage Resources Act refers, under Part 1 General Principles, to the National Estate:
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3.(2)(d) Landscapes and natural features of cultural significance

Visual pollution is controlled to a limited extent, by the Advertising on Roads and Ribbons Act (Act No.
21 of 1940) which deals mainly with signage on public roads.

The Protected Areas Act (NEMA) (Act 57 of 2003, Section 17) is also intended to protect natural
landscapes

The Western Cape DEA&DP have produced ‘A Guideline for Involving Visual and Aesthetic Specialists
in EIA Processes’

8.1.13 Ability to Adapt

The affected receptors include travellers on the main roads such as the N12, R306 and the R61,
activities and institutions that rely on the aesthetic environment such as game farms, national parks,
lodges, B&B’s as well as hunting and or photographic safari operations. Their ability to adapt is a
response to their livelihood, economic activity and sense of well-being. The impact on the affected
receptor’s ability to adapt is considered low (-) wherever the surrounding land use has no inherent high
scenic qualities that can be utilised for future tourism.
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Table 3: High Level Impact Table - Visual

Impact

Impact Criteria

Significance and
Ranking
(Pre-mitigation)

Potential mitigation measures

Significance and
Ranking
(Post-mitigation)

Confidence
Level

VISUAL

DIRECT — CONSTRUCTION PHASE

Visual intrusion by
132kV overhead
transmission Powerline
and its Associated
Electrical Grid
Infrastructure on visual
and landscape
receptors

Status

Negative

Spatial Extent

Local

Duration

Short Term

Consequence

Moderate

Probability

Likely

Reversibility

High

Irreplaceability

Replaceable

Low (4)
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Limit area of disturbance for
access roads, and
construction camp sites
Locate construction camps
and all related facilities such
as stockpiles, lay-down
areas, batching plants in
areas already impacted
such as existing farmyards
or in unobtrusive locations
away from the main visual
receptors.

Limit access tracks for
construction and
maintenance vehicles to
existing roads where
possible. Once established
do not allow random access
through the veld

Suppress dust during
construction.

Blend edges of road and
platforms with surrounding
landscape

Rehabilitate exposed
disturbed areas

Avoid vegetation stripping in
straight lines but rather non-

Low (4)

High
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geometric shapes that blend
with the landscape

Limit need for security
lighting

Use non-reflective materials
Paint all other project
infrastructure elements such
as operational buildings,
support poles etc. a dark
colour

Avoid bright colour/patterns
and logos

DIRECT — OPERATIONAL PHASE
i ] ) Status Negative

Visual intrusion by -
132KV overhead Spatial Extent Local
transmission Powerline Duration Long term
and its Associated Maintain rehabilitated ;
Electrical Grid Consequence Moderate Moderate (3 disturbed areas Moderate (3) High
Infrastructure on visual Probability Likely
and landscape Reversibility High
receptors —

Irreplaceability Replaceable
DIRECT — DECOMMISSIONING PHASE

Status Neutral Remove all project
Visual i ion b Spatial Extent L | components from site

isual intrusion by patial Exten ocal Rip all compacted hard

132kv _ovgrhead . Duration Medium term surfaces such as platforms,
transmission Powerline Consequence Moderate words areas, access and
and its Associated — : Low (4) service roads etc. and Very low (5) High
Electrical Grid Probability Likely reshape to blend with the
Infrastructure on visual —— - surrounding landscape
and landscape Reversibility High Rehabilitate/revegetate all
receptors disturbed areas to visually

Irreplaceability Replaceable the original state by shaping

and planting
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9 RECOMMENDED GENERAL MITIGATION / MANAGEMENT MEASURES

9.1 Earthworks and Landscaping

- The mitigation measures during operation will need to focus on effective rehabilitation of the
construction area. These specifications must be explicit and detailed and included in the contract
documentation (Environmental Management Plan) so that the tasks can be costed and monitored
for compliance and result.

- Itis recommended that that a suitably qualified person, such as a landscape architect, is appointed
to give attention to the concept and design of the aesthetic aspects of the project during the detailed
design phase of the project prior to construction to integrate the design especially the shape of the
cut and fill slopes with the surrounding landscape to ensure that the project blends in physically and
aesthetically with the environment. The cut and fill slopes should not be steeper than 1:2.5 vertical
to horizontal as this allows vegetation to establish more easily. This will also reduce erosion of the
soil surface.

- A detailed landscape and rehabilitation plan should be developed timeously by the landscape
architect. The general landscaping shall reflect the existing surrounding landscape. Shape and
blend edges of roads and platforms with surrounding landscape.

- Sculpturing or shaping the slopes and access roads to angles and forms that are reflected in the
adjacent landscape can reduce the visual impact. By blending the edges with the existing land-
forms the visual impression made, is that the project component has followed the natural shape of
the landscape, rather than been “engineered” through the landscape.

- Limit the area of disturbance for turbine footprint, access roads, construction camp or sites, lay-
down areas, batching plants, substations etc.

- Locate construction camps and all related facilities such as stockpiles, lay-down areas, batching
plants in areas already impacted such as existing farmyards or in unobtrusive locations away from
the main visual receptors.

- Limit access tracks for construction and maintenance vehicles to existing roads where possible.
Once established do not allow random access through the veld.

- It is essential that all slopes, as well as all areas disturbed by construction activity, are suitably
topsoiled and vegetated as soon as is possible after final shaping. The progressive rehabilitation
measures will allow the maximum growth period before the completion of the project.

- All areas affected by the construction works will need to be rehabilitated and re-vegetated.

- For access / service roads and servitudes, avoid straight edges and corridors. These lines should
complement the landscape through which they pass (Litton, 1980).

- The special conditions of contract must include for the stripping and stockpiling of topsoil (whatever
is there available) from the construction areas for later re-use. Topsoil is considered to be at least
the top 300 mm of the natural soil surface and includes grass, roots and organic matter. The areas
to be cleared of topsoil should be all areas that will be covered by structures, roads and construction
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camps These areas should be topsoiled and re-vegetated. If the topsoil thickness is less than
300mm then a minimum of 200mm should be stripped and stored.

- Allareas that will be affected by construction activities and where dust will be generated will require
dust suppression by regular wetting, possibly by means of a water bowser or by means of an
environmental friendly soil binding compound. The importance of suppressing the visual aspects
of dust cannot be overstressed since the visibility will generate the impression of a polluting industry.

- All existing large trees (if any) that fall outside the earthworks area must be retained. These will
assist in softening the forms of the structures and obscure views to them.

- Rehabilitate exposed disturbed areas. The rehabilitation and stabilisation of vegetation of all
rehabilitated areas, buffer strips and new landforms must be done as soon as the forms are
complete. The monitoring and management of the vegetation programme is important to ensure
that problems (erosion, die back, lack of grass cover) are identified early so that corrective
measures can be taken.

9.2 Lighting

- As night lighting during both construction and operation is one of the more objectionable forms of
visual impact, it is important that selective and sensitive location and design of the lighting
requirements for the construction camp and the sub-station are developed. For instance, reduce
the height from which floodlights are fixed and identify zones of high and low lighting requirements
with the focus of the lights being inward, rather than outward.

- Avoid up-lighting of structures but rather direct the light downwards and focused on the object to be
illuminated. Avoid directing the light towards the direction from where it would be most
experienced/visible. Light spill, particularly upwards, must be minimised. This can be achieved by
implementing the following recommendations:

It is recommended that lighting is designed by a lighting engineer in collaboration with the landscape
architect for the project. The aspects of the lighting solution should include the following:

- Light fittings should have shields to eliminate sight of the light source;

- Down lighting of areas is preferred to up lighting;

- Any perimeter lights are to be directed downwards and inwards;

- Emitted light colour should be a softer light than sodium (yellow) or mercury halide (blue-
white). The light colour should also be chosen with knowledge of what colour will attract
insects. It is important that a colour type and spread of light will not cause insects to be
attracted to it and in so doing deplete the insect diversity of the region. For this purpose an
entomologist familiar with the effect of light frequencies on insects should be consulted.

- Florescent lights attract insects although they provide a softer illumination effect;

- The use of flood lights to illuminate structures, large areas or features should not be
considered. Rather incorporate concealed lights to shine downwards. Darker areas on the
building elevations will provide a less visually noticeable structure;

- No light fittings should spill light upwards or be directed upwards from a distance towards
the area or building to be illuminated;

- The lighting plan should strive to maximise the light energy use. This should include a
hierarchy of lights that differentiates their function so that the best type is used. Some may
be switched on only when needed;
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- Security lights should not flood the area with light continuously but should be activated by
a motion sensor;
- Itis now accepted that lighting of new projects should be subdued and energy efficient.

9.3 Colours for Roofs, Buildings and Structures

The colour of the components of the project components will make a difference to the visual fit of the
project into the landscape and setting.

Tones and tints of selected complementary colours that fit the setting should be considered.
Subdued and complimentary natural shades and tints blend easily into a landscape setting.

Vivid primary or bright or reflective colours or surfaces will accentuate the visual presence of the
development and should be avoided.
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10 PHOTOS

Figure 13: Camera Locations

BAPELA CAVE KLAPWIJK
Page 45



VISUAL IMPACT ASSESSMENT PROJECT 3 - SECTION 4
FOR THE 132Kv OVERHEAD TRANSMISSION POWERLINE AND ASSOCIATED INFRASTRUCTURE FOR THE KWAGGA WIND ENERGY FACILITY

Viewpoint 2
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Viewpoint 3
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Viewpoint 4

Viewpoint 6
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Viewpoint 7

Viewpoint 8
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Viewpoint 9

Viewpoint 10
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Viwpint 11

Viewpoint 12
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Viewpoint 13

Viewpoint 14
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Viewpoint 15

Ty
R4

Viewpoint 16
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11 DISCUSSION AND CONCLUSIONS

The impact assessment was undertaken for only the main components of the project i.e. the overhead
transmission powerlines and associated infrastructure. The study excluded ancillary components such
as borrow pits, quarries, lay-down areas and construction camps. This study evaluated the visual
impact of the project with a view to assessing its severity based on the author’s experience, expert
opinion and accepted techniques.

The description of the visual impacts of the phases of construction and decommissioning are not
considered as significant visual impacts since the period of activity is of relatively short duration and of
a primary impact (localized, of short duration and easily mitigated at the end of the phase). The fact
that disturbed areas, e.g. camps / lay-down areas will be rehabilitated also reduces the impacts of these
phases.

It is the operational phase that presents the most significant long term visual impact. This is due
primarily to the scale and form of the proposed development. Visibility reduces exponentially the further
the viewer is from the proposed development.

Table 3, High Level Impact Table - Visual, summarises the impacts for the construction, operation,
and decommissioning phases.

12 FINAL SPECIALIST STATEMENT AND AUTHORISATION
RECOMMENDATION

12.1 Statement and Reasoned Opinion

The project will exert a negative influence on the visual environment. This is largely due to the:

e high visibility of the pylons which can be 28 m high, within the study area, especially as it
is adjacent to the N12 and that the site when viewed from the road is flat and open sloping
down to the east;

e the high visibility of construction and operation activity within the low growing, uniform open
Karoo veld of uniform visual pattern;

e the low VAC of the area due to the low and uniform visual pattern of vegetation which does
not allow for the project to be visually accommodated within the landscape as a result of
the high visual contrast and absent screening;

e the scale of the project in a rural setting;

However, due to the low relative visual quality of the area the overall significance of the visual impact
is regarded as Moderate (a rating of 3 on a scale of 1-5) for both pre- and post-mitigation during the
operational phase. The significance of the visual impact for the construction phase is regarded as Low
for both pre- and post-mitigation, while the significance of the visual impact after the decommissioning
phase is regarded as Low pre-mitigation and Very Low post-mitigation
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12.2 EA Condition Recommendations

Based on the field observations and the studies herein and with the implementation of the mitigation
measures, it is the Visual Specialist’s opinion the visual impact of the 132kV Overhead Transmission
Powerline and its associated electrical grid infrastructure does not present a potential fatal flaw provided
that the recommended mitigation measures are implemented.
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SITE SENSITIVITY VERIFICATION
VISUAL IMPACT ASSESSMENT
KWAGGA 1 WEF

SITE SENSITIVITY REPORT FOR AN ENVIRONMENTAL AUTHORIZATION AS
REQUIRED BY THE 2014 EIA REGULATIONS - PROPOSED SITE
ENVIRONMENTAL SENSITIVITY

1) INTRODUCTION

As required in Part A of the Government Gazette 43110, GN 320, a site sensitivity verification was
undertaken to confirm the current land use and environmental sensitivity of the proposed project area.
The details of the site sensitivity verification are noted below:

Date of Site Visit 11-13 May 2022

Specialist Name Menno Klapwijk

Professional Registration Number 87006

Specialist Affiliation / Company South African council for the Landscape Architectural

Professions (SACLAP)

Bapela Cave Klapwijk
Specialist Topic Visual Impact Assessment
Proposed Project Name Kwagga 132kV OTP Section 4

2) METHOD OF THE SITE SENSITIVITY VERIFICATION

The study area was determined as the site and a 20 km buffer zone around it. The visibility of the
pylons would be insignificant beyond this point. Refer to Figure 1 Regional Locality Map, which
identifies the study area.

The method used was both a desk top study using Google Earth and a site inspection. The Screening
report generated by the National Web-Based Environmental Screening Tool, as provided by the CSIR,
was used as a point of departure.
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Figure 1. Regional Locality Map

Google Earth was used to identify homesteads and structures that may be visually impacted. This
information was used during the site inspection.

A site visit was undertaken over the period of 11 to 13 May 2022.

The purpose of the site visit was to determine the extent of the potential visibility of the turbine structures
and to understand and document the receiving environment.

The field study entailed travelling public roads that surrounded and crossed the study area to determine
the potential visibility from these areas. The route (Figure 2: Locality Map with Photo/Viewpoints)
followed a west to east road to the south of the area. The route then followed a road on the east in a
north-easterly direction, then cutting back west off the Rietbron Road through the centre of the study
area back to the N12. The route then followed the N12 south to Viewpoint VP16).
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Kommandokraal

Figure 2: Locality Map with Photo/Viewpoints
3) OUTCOMES
3.1 Confirmation or dispute the current use of the land and the environmental sensitivity

The Screening Tool report provided a Flicker Theme Sensitivity map (See Figure 3: Relative Flicker
Theme Sensitivity) that showed areas of low sensitivity and very high sensitivity, which specifically relate
to areas with “potential temporarily or permanently inhabited residence”. This coincided with the
information obtained from Google Earth in terms of homesteads and structures. However, many of the
homesteads appeared to be unoccupied or even abandoned. If this is the case the issue regarding
flicker would not be applicable to all these dwellings.

The Screening Tool indicated that the Plant Theme Sensitivity (Figure 3: Plant Theme Sensitivity)
was low sensitivity. However, the very nature of the vegetation in this area (Gamka Karoo and Prince
Albert Succulent Karoo Musina and Rutherford 2006 (Figure 4: Vegetation) is low growing and visually
uniform which does not provide much visual screening. Although the vegetation is not overly sensitive
to the development it does not assist in reducing the visual expose of the turbines. The vegetation is
typical of the Karoo ambience and it is this together with the topography which provides the Karoo sense
of place.

The Screening Tool also contains a map of relative landscape theme sensitivity as it relates to wind
developments. The map shows that the proposed site intersects with the following areas:

® High sensitivity - Slope between 1:4 and 1:10;
o High sensitivity - Within 500 m of a river;
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Low sensitivity - Slope less than 1:10;

Medium sensitivity - Within 1000 m of a wetland;
Very High sensitivity - Mountain tops and high ridges;
Very High sensitivity - Slope more than 1:4; and
Very High sensitivity - Within 250 m of a river.

These relative landscape themes do not relate specifically to the visual impact except for the more
aesthetically pleasing mountain tops and high ridges as well as rivers and wetlands. The flatter slopes
and the low vegetation increase the visual sensitivity of the area. The mountains are on the visual
periphery at least 50 km to the north and south.?
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Figure 3: Plant Theme Sensitivity

3.2 Motivation and evidence of either the verified or different use of the land and
environmental sensitivity

The study area’s landscape is relatively flat to rolling with low ridges and covered with low growing and
sparse vegetation (see Photos 1 and 2). The current land-use is primarily small stock grazing. The
peripheral visual boundaries to the north and south are truncated by the Swartberg Mountains in the
south and the Nuweveld Mountains in the north. The area appears to be sparsely populated, which was
borne out during the site visit. The study area is not regarded as having a high visual quality when
compared to other areas in the region such as the Swartberg Mountains, Meiringspoort and the
mountains around Beaufort West and the Karoo National Park but it does display the typical and iconic
Karoo landscape.

! Mucina, L. and Rutherford, M.C. (eds). Reprint 2011. The vegetation of South Africa, Lesotho and Swaziland.
Strelitzia 19. South African National Biodiversity Institute, Pretoria.
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Photo 1: Typical sparse and open Karoo landscape with iconic windmill

Photo 2 Typical sparse and open Karoo landscape

Kommandokraal

Figure 4: Vegetation
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3.3 Description of the high-level impacts that may occur due to the proposed development of
the WEF project

The sensitive receptors within the study area are those receptors that will be directly impacted by the
visual intrusion by the turbines. (See Figure 5: Visual Receptors).
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Figure 5: Visual Receptors

Although not all homesteads are occupied fulltime, (see dots on Figure 5) many of these will be in direct
line of sight and within the 0-5km zone where the magnitude of impact could be high. Other sensitive
receptors include travellers on the main roads such as the N12, R306 and the R61, activities and
institutions that rely on the aesthetic environment such as game farms, national parks, lodges, and
B&B'’s.

Landscape receptors are physical areas that are regarded as visually interesting and which provide
sense of place, such as the typical Karoo ambience, to that area. These receptors include rivers and
drainage ways, mountains, ridges, vegetation, and any other interesting features (See Figure 6:
Landscape Receptors).
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Figure 6: Landscape Receptors

3.4 Review input on the preferred infrastructure locations

The opportunity to alter pylon positions and routes is limited as positions of these are based on the
approved positions of the wind turbines, topography, wind conditions and other technical
considerations..

3.5 Description of the potential direct, indirect and cumulative impacts that will require further
assessment in the EIA Phase.

Direct impacts that need to be considered are the impacts on sensitive receptors such as homesteads,
tourists and those establishments that rely on the natural aesthetics of the environment such as
conservation area, national parks, guest houses and B&B’s as well as hunting and or photographic
safari operations.

The Karoo is renowned and highly valued for its dark night skies. External security lighting will increase
the visual impact of the project at night therefore attention should be given to their selection for the
specific function

Cumulative visual impacts will arise where the powerlines are viewed together with the approved WEF’s
where the wind turbine development is visible from the same point. There are several renewable energy
generation facilities approved and in the planning stages in the area as indicated in Figure 7 below.
One that is approved is directly west of Kwagga 1 and straddles the N12. A second approved
development is further north on the western side of the N12.
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Figure 7: Regional EA Applications for Renewable Energy Projects Located Within a 50 km
Radius from the Proposed Kwagga WEFs Study Areas (Source: DEFF - Q1, 2022)

3.6 Applicable Legislation

There are no specific legal requirements nor is there any direct reference to the visual environment in
the legislation. General legislation pertaining to the environment is contained in the National
Environmental Management Act (NEMA) (Act No. 107 of 1998) as well as the National Heritage
Resources Act No. 25, 1999 and the associated provincial regulations provide legislative protection for

listed or proclaimed site, such as urban conservation areas, nature reserves and proclaimed scenic
routes.

The National Environmental Management Principles as contained in NEMA require that sustainable
developments require the following considerations (amongst others):

2(4)(ii) that pollution and degradation of the environment are avoided, or, that where they cannot be
altogether avoided, are minimised and remedied; and

2(4)(iii) that the disturbance of landscapes and sites that constitute the nation’s cultural heritage is
avoided, or where it cannot be altogether avoided, is minimised and remedied.

The National Heritage Resources Act refers, under Part 1 General Principles, to the National Estate:
3.(2)(d) Landscapes and natural features of cultural significance

Visual pollution is controlled to a limited extent, by the Advertising on Roads and Ribbons Act (Act No.
21 of 1940) which deals mainly with signage on public roads.

The Protected Areas Act (NEMA) (Act 57 of 2003, Section 17) is also intended to protect natural
landscapes
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The Western Cape DEA&DP have produced ‘A Guideline for Involving Visual and Aesthetic Specialists
in EIA Processes’
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Appendix B- Specialist Expertise

MENNO KLAPWIJK

LANDSCAPE ARCHITECT AND ENVIRONMENTAL PLANNER

PRESENT POSITION IN FIRM Principal — Bapela Cave Klapwijk
TELEPHONE NO 0832558127
WEBSITE www.bck.co.za
ADDRESS 891 Jan Shoba Street Brooklyn Pretoria 0181
DATE OF BIRTH 9 June 1954
NATIONALITY South African born in Johannesburg
LANGUAGE Mother Tongue: English

Others: Afrikaans

ACADEMIC QUALIFICATIONS

1983 : B.Sc. (Landscape Architecture) Texas A&M University, USA.
1986 : Environmental Impact Assessment, Graduate School of Business, University of Cape Town.

PROFESSIONAL QUALIFICATIONS

Registered Landscape Architect

KEY FIELDS OF EXPERIENCE

Particular aspects of experience include:
e Visual impact assessment.

e Planning and design for conservation areas, natural resource areas, nature reserves and game
farms

e Landscape design for parks, corporate headquarters, office and industrial parks, housing
developments, hotels, plazas and pedestrian malls.

® Recreation planning.

e Environmental Monitoring and Auditing.
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e Site / master planning and development.
e Integrated environmental assessment and planning for existing and future land uses.
e Mining and quarry reclamation and development planning and design.

PROFESSIONAL REGISTRATION AND MEMBERSHIP

Registered: South African Council for Landscape Architecture (SACLAP) Reg No. 87006
e Member: Institute of Landscape Architects of South Africa (ILASA).
e Member: American Society of Landscape Architects (ASLA).
e  Member: International Association of Impact Assessors (SA) (IAIA-SA).

YEARS OF EXPERIENCE AND CAREER SUMMARY

Thirty seven years as landscape architect and environmental planner in the United States of America,
Namibia, Botswana, Lesotho, Swaziland, Mozambique, Angola and South Africa

1989 - present: Bapela Cave Klapwijk, Pretoria - Principal
1988 - 1989: Plan Associates, Pretoria —Associate, Senior Landscape Architect.
1983 - 1988: Chris Mulder Associates Inc., Pretoria - Senior Landscape Architect..1982 - 1983: Austin

and Landphair (SHWC), Landscape Architects, College Station, Texas.

ADVISORY POSITIONS

e Executive Central Council Member (Institute of Landscape Architects of South Africa) (1986-
1991).

e Elected member of the Board of Control for Landscape Architects of South Africa (BOCLASA
now SACLAP)

e City Council of Pretoria, ILASA representative on CCP Town Planning and Aesthetics Committee
(1987 - 2001).

e External Examiner, Department of Landscape Architecture, University of Pretoria (1985 - 2016).

® CSIR panel of experts to assist in the development of visual impact guidelines for the Western
Cape

e Council for the Built Environment Council member (June 2010 — June 2014)

e Member of Alien and Invasive Species Review Panel 2020
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PEER REVIEWER

e VIA Shell Ultra City, Johannesburg for CSIR
e VIA Alpha Cement Factory, Saldanha for Mark Wood Consultants
e VIA Coega IDZ and Harbour, Port Elizabeth for African Environmental Solutions

EDITORIAL BOARDS

e Environmental Planning and Management (EMP) Journal
e Landscape SA Journal

PROFESSIONAL AWARDS AND COMPETITIONS

2015

2007

2001

1997
1996

1995

1994

1992
1991

1987

1986
1983

1982
1981
1980
1979

Institute of Landscape Architects of South Africa (ILASA) National Award of Excellence:
Category Design: Taung Skull World Heritage Site — Picnic Site

Institute of Landscape Architects of South Africa (ILASA) National Award of Excellence:
Category Environmental Planning: Taung Skull World Heritage Site

Institute of Landscape Architects of South Africa (ILASA) National Award of Excellence:
Category Environmental Planning: Driekoppies Dam

SAACE Construction World: Olifants-Sand Water Transfer Scheme.

Premier and National Awards from the Concrete Manufacturer’s Association for paving design:
Hatfield Plaza.

EPPIC National Premium Award: Venetia Balance.

® South African Landscape Contractors Institute (SALI). Silver Award: Bentel Abramson
Head Office (with Eksklusiewe Tuine).

® South African Landscape Contractors Institute (SALI). Silver Award: AFCOL Head
Office (with Eksklusiewe Tuine).

South African Landscape Contractors Institute (SALI). Gold Award: Hampton Park (with
Eksklusiewe Tuine).
® South African Landscape Contractors Institute (SALI). Silver Award: Gilooly's View
(with Eksklusiewe Tuine).
Institute of Landscape Architects of South Africa (ILASA). Commendation: Tourism RSA.

Institute of Landscape Architects of South Africa. National Award of Merit: Category
Environmental Planning: Limpopo (Greefswald) Government Water Scheme for DWAF.

® First place in design competition for the Chris Barnard Health Centre (with H Taljaard
Carter and Partners).

American Society of Landscape Architects. Honour Award: Category Planning and Research:
Songimvelo Natural Resource Areas (with CMAI).

Commendation: Design competition for Bloemfontein Urban River Front.

Sigma Lambda Alpha Landscape Architecture Academic Honour Society (USA).
Merit Award for academic excellence, Texas Chapter ASLA.

Faculty Award, Texas A&M University.

Faculty Award, University of Pretoria.

ILASA Student Award, University of Pretoria.

ILASA Student Award, University of Pretoria.
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Specialist declaration

Signature of the Specialist:

Jayson Orton , declare that —

| act as the independent specialist in this application;

| 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;

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

| 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;

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

| 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

| realise that a false declaration is an offence in terms of regulation 48 and is punishable in terms of section
24F of the Act.

Name of Company: __ Consuylting (Pty) Ltd

Date: 22 June 2022
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EXECUTIVE SUMMARY
1. Site Name
Kwagga EGI Corridor — Section 4

2. Location

Off:

the N12, about 63 km south of Beaufort West

Farm portions for Section 4:

Portion 3 of the Farm Tyger Poort No. 376, Remainder of the Farm
Dwaalfontein No. 379, Remainder of the Farm Wolve Kraal No. 17,
Portion 9 of the Farm Wolve Kraal No.17, Portion 7 of the Farm Muis
Kraal No. 373, Portion 1 of the Farm Trakas Kuilen No. 15

Centre point for Section 4:

$32° 56’ 15.8” E22° 40’ 46.7”

ASHA Consulting (Pty) Ltd | Reg. no.: 2013/220482/07




3. Locality Plan

X
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The Section 4 powerline is the red line within the green corridor.
4. Description of Proposed Development

The proposed powerline is one of seven proposed within a corridor. Each will consist of the
components listed below. The exact specifications of the proposed project components will only be
determined during the detailed engineering phase prior to construction (subsequent to the issuing
of an EA, should such an authorisation be granted for the proposed projects), but that the
information provided below is seen as the worst-case scenario for the projects.

e Overhead Transmission Powerlines
o Line capacity: Up to 132 kV
o Line/pylon height: Up to 30 m
o Pylon type: Monopole
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o The registered servitude for each of the seven proposed 132 kV overhead
transmission powerlines will be up to 50 m wide, or where multiple adjacent
powerlines occur, in line with the Eskom guidelines as described in Table 2 below.
Note that the entire servitude will not be cleared of vegetation. Vegetation clearance
within the servitude will be undertaken in compliance with relevant standards and
specifications (Table 2 - Eskom Distribution Guide Part 19: Building Line Restrictions,
Servitude Widths, Line Separations and Clearances from Power Lines).

e Associated electrical infrastructure (including but not limited to feeder bays, busbars, new
transformer bays (up to 500 MVA) and possible extension to the existing footprint at the
proposed Eskom 132 kV Switching Substation). The following approved substations are
relevant to these BA projects as end points (the first two may need to be upgraded to
facilitate connections, but the three WEF substations will remain as approved):

o Proposed Eskom 132 kV substation (Footprint: approximately 17 ha)

o Proposed Beaufort West 132 kV- 400 kV Linking Station (Footprint: approximately
35 ha)

o Proposed Kwagga WEF 1

= - Preferred substation (Footprint: approximately 5.21 ha)
= - Alternative substation (Footprint: approximately 7.59 ha)

o Proposed Kwagga WEF 2

= - Preferred substation (Footprint: approximately 18.5 ha)
= - Alternative substation (Footprint: approximately 11.7 ha)

o Proposed Kwagga WEF 3

= - Preferred substation (Footprint: approximately 17 ha)
= - Alternative substation (Footprint: approximately 17.7 ha)

5. Heritage Resources Identified

The assessment was based on the surveys of five adjoining and adjacent wind energy facilities.
Although archaeologically resources were widespread but fairly sparsely distributed on the
landscape, very few were located in or close to the proposed corridor. This is because the project
layout was designed to avoid sensitive features. All sites currently on record within or close to the
corridor are rated as NCW resources. Fossils also occur in the landscape but are very sparsely
distributed. Impacts to graves were considered, but none are known in the vicinity of the corridor
and he chances of any occurring in this fairly rocky landscape are minimal.

The cultural landscape is also identified as a resource, but it must be noted that five wind energy
facilities have been approved around the proposed corridor and the proposed powerlines would
not be constructed if the three WEFs that they would support do not get constructed. As such, no
new impacts to the cultural landscape are expected.
6. Anticipated Impacts on Heritage Resources
No significant impacts are expected. This is due to the project being designed to avoid sensitive sites

on the ground and because the project will not be constructed in the absence of the adjoining WEFs.
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7. Recommendations

It is recommended that the proposed Section 4 powerline should be authorised, but subject to the
following recommendations which should be included as condition of authorisation:

e A palaeontologist must conduct a preconstruction survey of the final authorised alignment
well in advance of construction to determine whether any areas require avoidance or
mitigation;

e An archaeologist must conduct a preconstruction survey of the final authorised alignment
well in advance of construction to determine whether any areas require avoidance or
mitigation;

e If any archaeological material or human burials are uncovered during the course of
development then work in the immediate area should be halted. The find would need to be
reported to the heritage authorities and may require inspection by an archaeologist. Such
heritage is the property of the state and may require excavation and curation in an approved
institution.
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8. Author/s and Date

Heritage Impact Assessment: Jayson Orton, ASHA Consulting (Pty) Ltd, 22 June 2022
Archaeological specialist study: Jayson Orton, ASHA Consulting (Pty) Ltd, 22 June 2022
Palaeontological specialist study: John Almond, Natura Viva cc, June 2022
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Glossary

Background scatter: Artefacts whose spatial position is conditioned more by natural forces than by
human agency

Early Stone Age: Period of the Stone Age extending approximately between 2 million and 200 000
years ago.

Handaxe: A bifacially flaked, pointed stone tool type typical of the Early Stone Age.
Holocene: The geological period spanning the last approximately 10-12 000 years.

Hominid: a group consisting of all modern and extinct great apes (i.e. gorillas, chimpanzees,
orangutans and humans) and their ancestors.

Later Stone Age: Period of the Stone Age extending over the last approximately 20 000 years.

Middle Stone Age: Period of the Stone Age extending approximately between 200 000 and 20 000
years ago.

Pleistocene: The geological period beginning approximately 2.5 million years ago and preceding the
Holocene.
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Abbreviations

APHP: Association of Professional Heritage
Practitioners

ASAPA: Association of Southern African
Professional Archaeologists

BA: Basic Assessment

CSIR: Council for Scientific and Industrial
Research

CRM: Cultural Resources Management

DFFE: Department of Forestry, Fisheries and
the Environment

EA: Environmental Authorisation
ECO: Environmental Control Officer
EGI: Electricity Grid Infrastructure
EMPr: Environmental Management Program
ESA: Early Stone Age

GPS: global positioning system

HIA: Heritage Impact Assessment
HWC: Heritage Western Cape

LSA: Later Stone Age

MSA: Middle Stone Age

NCW: Not Conservation Worthy

NEMA: National Environmental Management
Act (No. 107 of 1998)

NHRA: National Heritage Resources Act (No.
25) of 1999

NID: Notification of Intent to Develop
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PPP: Public Participation Process
REDZ: Renewable Energy Development Zone

SAHRA: South African Heritage Resources
Agency

SAHRIS: South African Heritage Resources
Information System



Compliance with Appendix 6 of the 2014 EIA Regulations

Requirements of Appendix 6 — GN R326 (7 April 2017)

Addressed in the Specialist Report

1. (1) A specialist report prepared in terms of these Regulations must contain-
a) details of-
i the specialist who prepared the report; and
ii. the expertise of that specialist to compile a specialist report including a
curriculum vitae;

Section 1.4
Appendix 1

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

Pageii (Preliminary Section of this report)

proposed activity or activities and its associated structures and infrastructure,
inclusive of a site plan identifying alternatives;

¢) anindication of the scope of, and the purpose for which, the report was prepared; Section 1.3

(cA) an indication of the quality and age of base data used for the specialist report; Section 3

(cB) a description of existing impacts on the site, cumulative impacts of the proposed | Sections 7.6,7.4,7.8
development and levels of acceptable change;

d) the duration, date and season of the site investigation and the relevance of the | Section 3.2
season to the outcome of the assessment;

e) adescription of the methodology adopted in preparing the report or carrying out the | Section 3
specialised process inclusive of equipment and modelling used;

f)  details of an assessment of the specific identified sensitivity of the site related to the | Sections 1.1.3 &5

g) anidentification of any areas to be avoided, including buffers;

Not Applicable

authorisation;

h) a map superimposing the activity including the associated structures and | Section 5
infrastructure on the environmental sensitivities of the site including areas to be
avoided, including buffers;
i) adescription of any assumptions made and any uncertainties or gaps in knowledge; | Section 3.6
j)  adescription of the findings and potential implications of such findings on the impact | Section 5
of the proposed activity or activities; Section 12
k)  any mitigation measures for inclusion in the EMPr; Sections 8 & 13
I)  any conditions for inclusion in the environmental authorisation; Section 13
m) any monitoring requirements for inclusion in the EMPr or environmental | Section 10

n) areasoned opinion-

i whether the proposed activity, activities or portions thereof should be

authorised;
(iA) regarding the acceptability of the proposed activity and activities; and

ii. if the opinion is that the proposed activity, activities or portions thereof
should be authorised, any avoidance, management and mitigation
measures that should be included in the EMPr, and where applicable, the
closure plan;

Sections 12.1 & 13

and where applicable all responses thereto; and

o) a description of any consultation process that was undertaken during the course of | Section 11
preparing the specialist report;
p) asummary and copies of any comments received during any consultation process | Section 11

q) any other information requested by the competent authority.

Not Applicable

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

Part A of the Assessment Protocols
published in Government Notice No. 320
on 20 March 2020 is applicable (i.e. Site
sensitivity  verification  requirements
where a specialist assessment is required
but no specific assessment protocol has
been prescribed). See Appendix 3.
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1. INTRODUCTION

ASHA Consulting (Pty) Ltd was appointed by the Council for Scientific and Industrial Research (CSIR)
to conduct an assessment of the potential impacts to heritage resources that might occur through
the proposed development of seven 132 kV overhead transmission powerlines and associated
electrical infrastructure to support three approved wind energy facilities (WEFs) in an area some
63 km south of Beaufort West, Western Cape (Figures 1 & 2). The powerlines would be constructed
end to end and/or side by side on the same pylons as required within a single corridor. The western
end of the development area is at $32° 55’ 30.0” E22° 33’ 05.0”, while the eastern end is at
$32° 58’ 10.0” E22° 49’ 20.0”. The approximate mid-point of Section 4 assessed in this report is at
S$32° 56’ 15.8” E22° 40’ 46.7".

N12
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Figure 1: Extract from 1:50 000 topographic map 3222DC & DD showing the location of the preferred
alignment. Source: Chief Directorate: National Geo-Spatial Information. Website: www.ngi.gov.za.

1.1. The proposed project
1.1.1. Project description

ABO Wind renewable energies (Pty) Ltd (“the Developer”) is proposing the construction of seven 132
kV overhead transmission powerlines in support of the proposed Kwagga Wind Energy Facility (WEF)
1 (DFFE Ref: 14-12-16-3-3-2-2070), Kwagga WEF 2 (DFFE Ref: 14-12-16-3-3-2-2071) and Kwagga WEF
3 (DFFE Ref: 14-12-16-3-3-2-2072), near Beaufort West in the Western Cape. The DFFE has granted
Environmental Authorisation (EA) for the proposed Kwagga WEF 1, Kwagga WEF 2 and Kwagga WEF
3 on 7 April 2022.

The seven proposed 132 kV overhead transmission powerlines will facilitate the connection of the
proposed Kwagga WEFs 1-3 to the national grid via the proposed Eskom 132 kV Switching Substation
(DFFE Reference number pending) and the proposed Beaufort West 132 kV-400 kV Linking Station
(DFFE Ref: 14-12-16-3-3-2-925-1).



Figure 2: Aerial view of the broader study area showing the farm portions (coloured polygons showing
the WEF projects — Kwagga 1 in blue, Kwagga 2 in orange, Kwagga 3 in turquoise, neingbouring
Beaufort West and Trakas WEFs in black). The preferred alignments for assessment all fall within the
corridor shown in green with white centre line, while the alternatives (not for formal assessment) are
in grey.

It is understood that the proposed Eskom 132 kV Switching Substation and the proposed Beaufort
West 132 kV-400 kV Linking Station (DFFE Ref: 14-12-16-3-3-2-925-1) will be constructed by South
Africa Mainstream Renewable Power Developments (Pty) Ltd (“Mainstream”) in support of their
Beaufort West WEF (DFFE Ref: 12-12-20-1784-1-AM2) and the Trakas WEF (DFFE Ref: 12-12-20-1784-
2-AM2) that are to be located on land directly adjacent to the proposed Kwagga WEFs 1-3. ABO Wind
has signed a servitude agreement and relevant powers of attorney with the landowner of the relevant
Beaufort West and Trakas WEFs affected land portions and obtained agreement with Mainstream to
facilitate the connection of the proposed Kwagga WEFs 1-3 via 132 kV overhead powerlines, via the
aforementioned Eskom Switching Substation and the Beaufort West 132 kV-400 kV Linking Station,
to the existing Droérivier—Proteus 400 kV overhead powerline that runs parallel to the N12 in a north-
south direction.

The farm portions potentially affected by the projects are as shown in Table 1, while Figure 3 shows
an overview of the broader project and Figure 4 maps the specific project assessed in this report. The
substations are excluded from this assessment which only deals with the powerlines, although
possible upgrades to the Beaufort West Linking Station and Eskom Switching Station are included in
those projects linking to those substations (i.e. Sections 1 to 4).



Table 1: Potentially affected farm portions for the seven projects (including linking to the previously
assessed substation alternatives). The project assessed in the present report is highlighted in blue and
illustrated in Figure 4.

From the
proposed Eskom
132 kV SS to the
proposed
Beaufort West
132 kV-400 kV
Linking Station

From Kwagga
WEF 1 to the
proposed
Eskom 132
kv
Substation
(ss)

From Kwagga
WEF 2 to the
proposed
Eskom 132
kv SS

From Kwagga
WEF 3 to the
proposed
Eskom 132
kV SS

From
Kwagga
WEF 2 to
Kwagga
WEF 1

From
Kwagga
WEF 3 to
Kwagga
WEF 1

From
Kwagga
WEF 3 to
Kwagga
WEF 2

Section number

1

2

Remainder of the Farm
Dwaalfontein Wes No.
377 (300m wide corridor)

Portion 3 of the Farm
Tyger Poort No. 376
(300m wide corridor)

Portion 1 of the Farm
Dwaalfontein Wes No.
377 (300m wide corridor)

Remainder of the Farm
Dwaalfontein No. 379
(300m wide corridor)

Remainder of the Farm
Wolve Kraal No. 17 (300m
wide corridor)

Portion 9 of the Farm
Wolve Kraal No.17 (300m
wide corridor)

Portion 7 of the Farm
Muis Kraal No. 373 (300m
wide corridor)

Portion 1 of the Farm
Witpoortje No. 16 (500m
wide corridor)

Portion 1 of the Farm
Trakas Kuilen No. 15
(500m wide corridor)

Remainder of the Farm
Trakas Kuilen No. 15
(500m wide corridor)

Servitude length

3 km

9 km

12 km

25 km

3 km

16 km

13 km
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Figure 3: Map showing the locations of the various proposed powerline projects (refer to Table 1).
The substations are labelled as follows: A = Beaufort West Linking Station, B = Eskom Switching
Station, C = Kwagga 1 Substation, D = Kwagga 2 Substation, E = Kwagga 3 Substation.

Figure 4: Aerial view showing the location and routing of the Section 4 powerline which is assessed in
the present report (red line within corridor).



Each of the proposed EGI projects will consist of the components listed below. It is important to note
at the outset that the exact specifications of the proposed project components will only be
determined during the detailed engineering phase prior to construction (subsequent to the issuing
of an EA, should such an authorisation be granted for the proposed projects), but that the information
provided below is seen as the worst-case scenario for the projects.

e Overhead Transmission Powerlines

o Line capacity: Up to 132 kV

o Line/pylon height: Up to 30 m

o Pylon type: Monopole

o Theregistered servitude for each of the seven proposed 132 kV overhead transmission
powerlines will be up to 50 m wide, or where multiple adjacent powerlines occur, in
line with the Eskom guidelines as described in Table 2 below. Note that the entire
servitude will not be cleared of vegetation. Vegetation clearance within the servitude
will be undertaken in compliance with relevant standards and specifications (Table 2 -
Eskom Distribution Guide Part 19: Building Line Restrictions, Servitude Widths, Line
Separations and Clearances from Power Lines).

e Associated electrical infrastructure (including but not limited to feeder bays, busbars, new
transformer bays (up to 500 MVA) and possible extension to the existing footprint at the
proposed Eskom 132 kV Switching Substation). The following approved substations are
relevant to these BA projects as end points (the first two may need to be upgraded to facilitate
connections, but the three WEF substations will remain as approved):

o Proposed Eskom 132 kV substation (Footprint: approximately 17 ha)
o Proposed Beaufort West 132 kV- 400 kV Linking Station (Footprint: approximately
35 ha)
o Proposed Kwagga WEF 1
= - Preferred substation (Footprint: approximately 5.21 ha)
= - Alternative substation (Footprint: approximately 7.59 ha)
o Proposed Kwagga WEF 2
= - Preferred substation (Footprint: approximately 18.5 ha)
= - Alternative substation (Footprint: approximately 11.7 ha)
o Proposed Kwagga WEF 3
= - Preferred substation (Footprint: approximately 17 ha)
= - Alternative substation (Footprint: approximately 17.7 ha)

1.1.2. Identification of alternatives

It is necessary to formally apply for a single line routing but alternative routings have been considered
in the assessment such that should an amendment be required in the future then this can be more
easily achieved. As such, no location alternatives are formally assessed. Because multiple lines would
be placed on single pylons, only monopoles are being considered. The assessment therefore only
considers the preferred project and the No-Go option.



1.1.3. Description of project aspects relevant to the heritage study

All aspects of the proposed development are relevant, since excavations for foundations may impact
on archaeological and/or palaeontological remains, while the above-ground aspects create potential
visual (contextual) impacts to the cultural landscape and any significant heritage sites that might be
visually sensitive.

1.2. Terms of reference

ASHA Consulting was asked to do the following:

e Describe regional and local heritage features of the receiving environment;

e Conduct a field survey to search for sensitive areas and sites of heritage significance;

e Map sensitive features;

e Assess (identify and rate) the potential impacts on heritage resources;

o |dentify relevant legislation and legal requirements; and

e Provide recommendations on possible mitigation measures and management guidelines.

From Heritage Authority

A Notification of Intent to Develop (NID) covering all seven Sections of the broader project was
submitted to Heritage Western Cape (HWC). They responded as follows:



NOTIFICATION OF INTENT TO DEVELOP: PROPOSED CONSTRUCTION OF SEVEN 132 KV OVERHEAD TRANSMISSION
POWERLINES IN SUPPORT OF THE PROPOSED KWAGGA WIND ENERGY FACILITY SUBMITTED IN TERMS OF SECTION 38(1)
OF THE NATIONAL HERITAGE RESOURCES ACT (ACT 25 OF 199%)

ERF Numbers: Portion 1 of Trakas Kuilen 15, Remainder of Trakas Kuilen 15, Portion 1 of Wit Poortie 14, Portion 1
ofDwaalfontein Wes 377, Remainder of Dwaalfontein Wes 377, Dwaalfontein 379, Remainder of Wolve Kraal 17,
Parfion ¢ of Wolve Kraal 17, Portion 7 of Farm 373

The matter above has reference.

Hertage Western Cape is in receipt of your application for the above matter received. This matter was discussed
af the Hentage Officers Meeting held on 17 May 2022

You are hereby notified that, since there is reason to believe that the proposed construction of seven 132 kv
overhead fransmissicn powerlines in support of the proposed Kwagga Wind Energy Facility will impact on hentage
resources, HWC requires that a Heritage Impact Assessment [HIA) that satisfies the provisions of Section 38(3) of the
NHRA be submitted. Section 38(3) of the NHRA provides
[3) The responsible hentage resources authorty must specify the information to be
provided in a report required in terms of subsection (2] (a): Provided that the following
must be included:
[a] The identification and mapping of all heritage rescurces in the area affected;
(b] an aszessment of the significance of such rescurces in terms of the heritage
assessment criteria set cut in section 6(2) or prescribed under section 7;
[c] an assessment of the impact of the development on such heritage resources;
(d] an evaluation of the impact of the development on hertage resources relative
fo the sustainable social and economic benefits fo be derived from the
development;
[e] the results of consultation with communities affected by the proposed
development and other inferested parties regarding the impact of the
development on hentage resources;
(f] if hentage resources will be adversely affected by the proposed development,
The consideration of alternatives; and
(g) plans for mitigation of any adverse effects dunng and after the completion of
the proposed development.
[Our emphasis)
This HIA must in addifion have specific reference to the following:
- Desktop Archaeclogical Impact Assessment
- Palcecntological Impact Assessment

The HIA must have an overall assessment of the impacts to heritage resources which are not limited to the
specific studies referenced above.

The required HIA must have an integrated sef of recommendations.

The comments of relevant registered conservation bodies; all Interested and Affected partfies; and the relevant
Municipality must be requested and included in the HIA where provided. Proof of these requests must be supplied.

1.3. Scope, purpose and objectives of the report

A heritage impact assessment (HIA) is a means of identifying any significant heritage resources before
development begins so that these can be managed in such a way as to allow the development to
proceed (if appropriate) without undue impacts to the fragile heritage of South Africa. This HIA report
aims to fulfil the requirements of the heritage authorities such that a comment can be issued by them
for consideration by the National Department of Forestry and Fisheries and Environment (DFFE) who
will review the Basic Assessment (BA) and grant or refuse authorisation. The HIA report will outline
any management and/or mitigation requirements that will need to be complied with from a heritage
point of view and that should be included in the conditions of authorisation should this be granted.

1.4. Details of specialist

This specialist assessment has been undertaken by Dr Jayson Orton of ASHA Consulting (Pty) Ltd. He
has an MA (UCT, 2004) and a D.Phil (Oxford, UK, 2013), both in archaeology, and has been conducting
Heritage Impact Assessments and archaeological specialist studies in South Africa (primarily in the
Western Cape and Northern Cape provinces) since 2004 (please see curriculum vitae included as
Appendix 1). He has also conducted research on aspects of the Later Stone Age in these provinces
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and published widely on the topic. He is an accredited heritage practitioner with the Association of
Professional Heritage Practitioners (APHP; Member #43) and also holds archaeological accreditation
with the Association of Southern African Professional Archaeologists (ASAPA) CRM section (Member
#233) as follows:

e Principal Investigator: Stone Age, Shell Middens & Grave Relocation; and
e Field Director: Colonial Period & Rock Art.

A signed specialist statement of independence is included as an appendix to this specialist
assessment.

2. LEGISLATIVE CONTEXT

2.1. National Heritage Resources Act (NHRA) No. 25 of 1999

The NHRA protects a variety of heritage resources as follows:
e Section 34: structures older than 60 years;
e Section 35: palaeontological, prehistoric and historical material (including ruins) more than
100 years old as well as military remains more than 75 years old;
e Section 36: graves and human remains older than 60 years and located outside of a formal
cemetery administered by a local authority; and
e Section 37: public monuments and memorials.

Following Section 2, the definitions applicable to the above protections are as follows:

e Structures: “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”;

e Palaeontological material: “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”;

e Archaeological material: a) “material remains resulting from human activity which are in a
state of disuse and are in or on land and which are older than 100 years, including artefacts,
human and hominid remains and artificial features and structures”; b) “rock art, being any
form of painting, engraving or other graphic representation on a fixed rock surface or loose
rock or stone, which was executed by human agency and which is older than 100 years,
including any area within 10m of such representation”; c) “wrecks, being any vessel or
aircraft, or any part thereof, which was wrecked in South Africa, whether on land, in the
internal waters, the territorial waters or in the maritime culture zone of the Republic, as
defined respectively in sections 3, 4 and 6 of the Maritime Zones Act, 1994 (Act No. 15 of
1994), and any cargo, debris or artefacts found or associated therewith, which is older than
60 years or which SAHRA considers to be worthy of conservation”; and d) “features,
structures and artefacts associated with military history which are older than 75 years and
the sites on which they are found”;

e Grave: “means a place of interment and includes the contents, headstone or other marker of
such a place and any other structure on or associated with such place”; and

e Public monuments and memorials: “all monuments and memorials a) “erected on land
belonging to any branch of central, provincial or local government, or on land belonging to
any organisation funded by or established in terms of the legislation of such a branch of



government”; or b) “which were paid for by public subscription, government funds, or a
public-spirited or military organisation, and are on land belonging to any private individual.”

Section 3(3) describes the types of cultural significance that a place or object might have in order to
be considered part of the national estate. These are as follows:

a) itsimportance in the community, or pattern of South Africa’s history;

b) its possession of uncommon, rare or endangered aspects of South Africa’s natural or cultural heritage;

c) its potential to yield information that will contribute to an understanding of South Africa’s natural or
cultural heritage;

d) its importance in demonstrating the principal characteristics of a particular class of South Africa’s
natural or cultural places or objects;

e) its importance in exhibiting particular aesthetic characteristics valued by a community or cultural

group;

f) its importance in demonstrating a high degree of creative or technical achievement at a particular
period;

g) its strong or special association with a particular community or cultural group for social, cultural or
spiritual reasons;

h) its strong or special association with the life or work of a person, group or organisation of importance
in the history of South Africa; and

i) sites of significance relating to the history of slavery in South Africa.

While landscapes with cultural significance do not have a dedicated Section in the NHRA, they are
protected under the definition of the National Estate (Section 3). Section 3(2)(c) and (d) list “historical
settlements and townscapes” and “landscapes and natural features of cultural significance” as part
of the National Estate. Furthermore, Section 3(3) describes the reasons a place or object may have
cultural heritage value; some of these speak directly to cultural landscapes.

2.2. Approvals and permits
2.2.1. Assessment Phase

Section 38(8) of the NHRA states that if an impact assessment is required under any legislation other
than the NHRA then it must include a heritage component that satisfies the requirements of 5.38(3).
Furthermore, the comments of the relevant heritage authority must be sought and considered by the
consenting authority prior to the issuing of a decision. Under the National Environmental
Management Act (No. 107 of 1998; NEMA), as amended, the project is subject to a BA. The present
report provides the heritage component. HWC is required to provide comment on the proposed
project in order to facilitate final decision making by the National Department of Forestry, Fisheries
and the Environment (DFFE).

2.2.2. Construction Phase

If archaeological or palaeontological mitigation is required prior to construction, then the appointed
archaeologist or palaeontologist would need to obtain a workplan approval from HWC. This would
be issued in their name. This is so that the heritage authority can ensure that the appointed
practitioner has proposed an appropriate methodology that will result in the mitigation being done

properly.



2.3. Guidelines

HWC have issued minimum standards documents for HIAs and specialist studies. There is also a
Western Cape Provincial guideline for heritage specialists working in an EIA context and which is
generally useful. The reporting has been prepared in accordance with these guidelines. The relevant
documents are as follows:

e Heritage Western Cape. 2016. Grading: purpose and management implications.

e Heritage Western Cape. 2019. Public consultation guidelines.

e Heritage Western Cape. 2021. Guide for Minimum Standards for Archaeology and
Palaeontology reports submitted to Heritage Western Cape.

e Heritage Western Cape. 2021. Notification of Intent to Develop, Heritage Impact Assessment,
(Pre-Application) Basic Assessment Reports, Scoping Reports and Environmental Impact
Assessments, Guidelines for submission to Heritage Western Cape.

e Winter, S. & Baumann, N. 2005. Guideline for involving heritage specialists in EIA processes:
Edition 1. CSIR Report No ENV-S-C 2005 053 E. Republic of South Africa, Provincial
Government of the Western Cape, Department of Environmental Affairs & Development
Planning, Cape Town.

2.4. Application timeline

The application to DFFE under NEMA is currently in the Impact Assessment phase of the BA Process
with submission of the Draft BA Report estimated to be around mid-July 2022.

3. APPROACH AND METHODOLOGY

3.1. Literature survey and information sources

A survey of available literature was carried out to assess the general heritage context into which the
development would be set. The information sources used in this report are presented in Table 1 with
relevant dates of each source referenced in the text as needed. Data were also collected via field
surveys for the five adjacent WEF projects (all conducted by the present consultant). No new survey
was done for this project because the survey coverage was deemed sufficiently high to give a very
good indication of the heritage resources present and their expected density. The data quality is
suitable for the purpose of informing this report.

Table 1: Information sources used in this assessment.

Data / Information | Source Date Type Description
Maps Chief Directorate: | Various | Spatial Historical and current 1:50
National Geo-Spatial 000 topographic maps of the
Information study area and immediate
surrounds
Aerial photographs | Chief Directorate: | Various | Spatial Historical aerial photography
National Geo-Spatial of the study area and
Information immediate surrounds
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Aerial photographs | Google Earth Various | Spatial Recent and historical aerial
photography of the study area
and immediate surrounds

Cadastral data CapeFarmMapper Current | Spatial Cadastral boundaries, extents

(http://gis.elsenburg. and aerial photography
com/apps/cfm/#)
Cadastral data Chief Directorate: | Various | Survey Historical and current survey
National Geo-Spatial diagrams diagrams, property survey
Information and registration dates

Background data South African | Various | Reports Previous impact assessments
Heritage  Resources for any developments in the
Information  System vicinity of the study area
(SAHRIS)

Palaeontological South African | Current | Spatial Map showing

sensitivity Heritage  Resources palaeontological  sensitivity
Information  System and required actions based on
(SAHRIS) the sensitivity.

Background data Books, journals, | Various | Books, Historical and current
websites journals, literature describing the study

websites area and any relevant aspects
of cultural heritage.

3.2. Field survey

The site was subjected to foot surveys as follows:
e Kwagga 1-3 WEFs: 3 to 13 November 2020 (yellow tracks ion Figure 5)

e Beaufort West and Trakas WEFs: 21 to 23 February 2022 (white tracks on Figure 5).

These surveys were during summer but, in this very dry area, the season makes no meaningful
difference to vegetation covering and hence the ground visibility for the archaeological survey. Other
heritage resources are not affected by seasonality. During the survey the positions of finds and survey
tracks were recorded on a hand-held Garmin Global Positioning System (GPS) receiver set to the
WGS84 datum (Figure 5). Photographs were taken at times in order to capture representative
samples of both the affected heritage and the landscape setting of the proposed development.

It should be noted that the amount of time between the dates of the field inspection and final report
do not materially affect the outcome of the report.
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Figure 5: Aerial view of the study area (key as per Figure 2 but with the proposed routings shown in
red within the corridor) showing the survey tracks for the Kwagga 1-3 WEFs (yellow lines) and
Beaufort West and Trakas WEFs (white lines).

3.3. Specialist studies

As per the HWC NID response, specialist assessments of archaeology and palaeontology are required.
The former is included within the present report, while palaeontology was subcontracted to Dr John
Almond of Natura Viva cc. His findings are summarised in the HIA and his report is appended in full
(Appendix 3).

3.4. Impact assessment

For consistency among specialist studies, the impact assessment was conducted through application
of a scale supplied by the CSIR.

3.5. Grading

Section 7 of the NHRA provides for the grading of heritage resources into those of National (Grade
1), Provincial (Grade 2) and Local (Grade 3) significance. Grading is intended to allow for the
identification of the appropriate level of management for any given heritage resource. Grade 1 and
2 resources are intended to be managed by the national and provincial heritage resources
authorities, while Grade 3 resources would be managed by the relevant local planning authority.
These bodies are responsible for grading, but anyone may make recommendations for grading.

It is intended that the various provincial authorities formulate a system for the further detailed
grading of heritage resources of local significance but this is generally yet to happen. Heritage
Western Cape (2016), however, uses a system in which resources of local significance are divided into
Grade 3A, 3B and 3C. These approximately equate to high, medium and low local significance, while
sites of very low or no significance (and generally not requiring mitigation or other interventions) are
referred to as Not Conservation Worthy (NCW).
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3.6. Assumptions, knowledge gaps and limitations

The study is carried out at the surface only and hence any completely buried archaeological sites will
not be readily located. Similarly, it is not always possible to determine the depth of archaeological
material visible at the surface. The present assessment is based on extensive field surveys for the five
adjacent WEF projects and this did not specifically cover the powerline route assessed here. However,
itis assumed that the data is sufficient for the present assessment because a very good understanding
of the distribution of heritage resources was obtained during the WEF fieldwork and the layout was
designed after that fieldwork so as to avoid sensitive areas. Nonetheless, archaeology can occur
almost anywhere but it is assumed that at least most of the important localities would have been
recorded. For the cumulative assessment, it is assumed that survey quality is variable among
consultants but that the present specialist’s general knowledge of the area in combination with a
review of other available reports will provide a reliable indication of the likely cumulative impacts.

3.7. Consultation processes undertaken

The draft HIA was submitted to relevant interested and affected parties as required by HWC in their
response to the NID application (Section 1.2). The report was also included in the main public
participation process (PPP) required under NEMA as part of the EIA.

4. PHYSICAL ENVIRONMENTAL CONTEXT

4.1. Site context

The study area is located in the southern Karoo in a very remote area. However, the N12 freeway
passes within about 500 m of the western end of the broader study. It is an area used only for
livestock farming and, due to the size of the farms, farmsteads tend to be well-spaced and often
uninhabited on a permanent basis. The only other infrastructure in the area relates to farming and
includes fences, wind pumps, small cement reservoirs and earthen-walled dams.

It is noted that the study area does not fall within a Renewable Energy Development Zone (REDZ) or

an Electricity Grid Infrastructure (EGI) Corridor but the Beaufort West REDZ and Central EFGI Corridor
are located within about 10 km to the northwest of the broader study area (Figure 6).

13



F e
- s

- ,___,,,"""Google Earth

. -

Figure 6: Aerial view showing the location of the broader study area relative to the N12, the Beaufort
West REDZ (purple) and the Central EGI Corridor (yellow).

4.2. Site description

The study area is an extensive, relatively flat plain in the southern part of the Karoo, but with a broad,
low ridge running from west to east through it. The corridor lies to the south of this low ridge in the
east, while a short section in the centre lies to its north. The ridge is wider in the west and the corridor
sits on top of it. The surface is generally coated in light gravel with rock outcrops being rare and
confined largely to a few places along the high ground. Vegetation was very sparse but denser and
taller vegetation was evident along the stream beds. Figures 7 to 12 illustrate the characteristics of
the broader study area.
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Figure 7: Looking east in the western part of the corridor in the Varswater Collector Substation
footprint (23/02/2022).

Figure 8: Looking north towards the corridor (400 m distant) in its eastern part (22/02/2022).
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Figure 10: Looking southeast towards the Kwagga 2 preferred substation site (about 500 m distant)
(11/11/2020).
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Figure 11: Looking northeast towards the Kwagga 3 preferred substation site (about 800 m distant)
(08/11/2020).

5. FINDINGS OF THE HERITAGE STUDY

This section describes the heritage resources recorded in the study area during the course of the
project.

5.1. Palaeontology

The SAHRIS Palaeosensitivity Map shows the broader study area to be of very high palaeontological
sensitivity (Figure 12). Almond (2022) notes that the corridor is underlain by Middle Permian
continental sediments of the Lower Beaufort Group (Karoo Supergroup). These rocks include sparse
and largely unpredictably distributed fossil remains, mostly of various subgroups of vertebrates.
These fossils can be of high scientific and conservation value but Almond’s previous surveys in the
area have proved their distribution to be sparse. As such, despite the very high theoretical sensitivity
of the study area, he rates it as being of low sensitivity in practice. This applies equally to the entire
length of the corridor, i.e. including Section 4 under assessment here.
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Figure 12: Extract from the SAHRIS Palaeosensitivity Map showing the entire broader study area to
be of very high palaeontological sensitivity (red shading).

5.2. Archaeology
5.2.1. Desktop study

The Karoo region has a long history going back to the Early Stone Age (ESA) as testified to by
occasional diagnostic artefacts from this period (generally handaxes). Middle Stone Age (MSA)
artefacts are generally the most commonly encountered Stone Age materials in the Karoo. Later
Stone Age (LSA) finds are less common but generally of higher significance because of their better
contexts (Orton et al. 2016). Aside from the assessments of the Kwagga 1-3, Beaufort West and
Trakas WEFs, few impact assessments have been conducted in the surrounding area.

In a survey within the Beaufort West and Trakas area, Patrick et al. (2016) only recorded two scatters
of MSA materials on high ground. The photographs provided in the report suggest that at least some
of the material might in fact be from the LSA. The artefacts were largely of chert, but some fine-
grained quartzite was also reported. The Beaufort West and Trakas WEFs themselves had earlier been
assessed by Patrick et al. (2010) but, due to the lack of fieldwork, no new heritage finds were reported
then. Pre-construction surveys of these WEF projects have been recently completed and many LSA
scatters located on heuweltjies were found. However, it was noted that they were more frequent in
the east than in the west. These scatters were small and usually very ephemeral, sometimes just
consisting of a few artefacts. MSA materials appeared to be absent (Orton in prep.). The surveys of
the Kwagga WEF projects showed the same sort of material to dominate, but these heuweltjie sites
were located throughout the area. Rare older materials, including a small scatter of about ten ESA
artefacts were also noted (Orton 20213, b, c).

To the east of the study area, Kinahan (2008) noted the presence of artefacts from all three Stone
Ages with MSA being most the common and ESA the least. Like Patrick et al. (2016), he also noted
scatters of MSA and LSA artefacts on the crests of low hills and ridges. The presence of Howieson’s
Poort period segments was noted, but a later assessment of the area was not able to verify this
(Webley & Halkett 2015). Kinahan (2008) commented on the general rarity of recent LSA/contact
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period sites, while noting that the older materials were almost always represented by isolated
artefacts (i.e. background scatter). Webley and Halkett (2015) only reported one significant LSA site.
This was a large artefact scatter that included many retouched formal tools. Such finds are rare. Their
follow up survey in the same general area found no further Stone Age resources (Webley & Halkett
2017).

Other surveys in the Koup (i.e. up to 100 km away) show a similar array of finds but with the densities
of sites being variable from place to place (e.g. Dreyer 2005; Kaplan 2007; Nilssen 2011; Orton 2011).

Patrick et al. (2016) described a number of historical archaeological features. One of these was the
unusual ruin of a small building built from bricks and brick-shaped blocks of dung. Stone kraals and
stone or stone and brick house ruins were also documented, sometimes with associated rubbish
dumps. Orton (20214, b, c) reported a variety of historical period finds including stone and/or brick
ruins. One feature, probably a now much-degraded kraal, was built with dung blocks. Some historical
domestic refuse middens were also found.

Other work in the wider area again documents similar historical period finds. Shepherd’s huts, ruined
houses, kraals and other farm structures are regularly encountered, as are historical artefacts (e.g.
Kaplan 2005, 2007; Orton 2011, 2017). Figure 14 shows an example of a drystone dwelling which is
probably what many of the region’s ruined stone-walled sites once looked like.

Figure 13: Shepherds hut on a Beaufort West farm, Jeffrys Collection J1651, National Library of South
Africa, Cape Town. Source: Beinart (2018: 3).

5.2.2. Site visit

Very few of the already recorded archaeological sites are within the corridor due to an attempt in
the design to avoid as many known sites as possible. The sites located within the corridor or within
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100 m of its edge are listed in Table 2 and mapped in Figure 14. Most such sites in the broader study
area were on heuweltjies, but some were in flat areas or small, low ridges. None of these sites has
any cultural significance but it is considered possible that other similar sites may occur, either of the
same or slightly higher grade. Figures 15 and 16 illustrate the finds from these kinds of scatters (note
that not all of these scatters were photographed due to their relative homogeneity and these are the
only ones from in or close to the present corridor that were photographed). Also recorded within the
corridor was a series of piles of stones. Their context and form suggest that they are not graves
(Figures 17 to 20).

Table 2: List of heritage resources recorded in, or outside but within 100 m (italics) of, the proposed
Kwagga EGI corridor. Those highlighted in blue are located close to Section 4

. . ... Significance
Waypoint | Location Description Grade
735 S325511.6 Heuweltjie with a few wacke artefacts, a possible very | Very Low

E22 33104 lightly used lower grindstone (face up) and a few NCW
pieces of black glass (Orton in prep.)
734 S325541.6 Heuweltjie with an ephemeral scatter of wacke Very Low
E22 3345.3 artefacts and a few pieces of black glass (Orton in NCW
prep.).
582 S325554.7 Several piles of rock with no obvious pattern. They Very Low
E223401.4 have variable size and appear to be very loosely piled. | NCW
The substrate appears to have bedrock at or very close
below the surface and the surrounding area is quite
rocky so the clusters are definitely not graves (Orton in
prep.).
736 S325542.8 Heuweltjie with an ephemeral scatter of wacke flakes | Very Low
E223516.1 and cores and two tuff flakes (Orton in prep.). NCW
754 $32 55 18.2 Heuweltjie with an ephemeral scatter of wacke and Very Low
E22 37 23.4 tuff flakes (Orton in prep.). NCW
300 532 54 58.2 A low density stone artefact scatter in a flat, Very Low
E22 38 11.3 | featureless area. The artefacts included flakes and NCW
flake fragments. They were mostly made from tuff but
some wacke present as well (Orton 2021a).
808 $32 55 15.3 Light scatter of stone artefacts, about 20 m long along | Very Low
E22 38 16.4 a ridge. Material is tuff. Flakes, blades and a single NCW
platform and an irregular core present (Orton 2021a).
306 S32 55 20.8 An area of extensive background scatter immediately | Very Low
E22 39 38.0 below a sandstone ridge that has at least two tuff NCW
bands in it. The artefacts are all of tuff and seem to
include mostly flakes. No quarry area was seen along
the ridge itself, but the tuff was coming loose in blocks
and thus should not have needed to be struck off the
outcrop (Orton 2021a).
855 S$32 54 04.9 A lower grindstone found face up and an ephemeral Very Low
E22 37 21.3 scatter of wacke flakes alongside a river (Orton 2021b). | NCW
839 S32 58 20.7 An ephemeral scatter of wacke flakes and cores on a Very Low
E22 47 28.1 heuweltjie (Orton 2021c). NCW
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Figure 14: Aerial view showing the locations of recorded heritage sites in relation to the Section 4
powerline (red line).

Figure 15: Stone artefacts found on a heuweltjie at waypoint 736. Scale = 70 mm.
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Figure 17: The area in which multiple piles of stones were found at waypoint 582.
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Figures 18 to 20: Individual piles of stones at waypoint 582.

5.3. Graves

No graves were recorded in or close t the corridor. There is always a possibility of unmarked
precolonial burials being present but, given the generally rocky substrate in the area, this seems very
unlikely.

5.4. Historical aspects and the Built environment
5.4.1. Desktop study

Farmers first started leaving the Cape Colony during the 18th century. This was partially due to
changes in the structure of the Cape Colony, as well as the desire to seek new grazing and
independence from Dutch East India Company (VoC) rule. The initial move was into the areas
surrounding Cape Town by the class of farmers referred to as free burghers. Willem Adriaan van der
Stel, governor of the Colony from 1699 to 1707, abused his power as governor by favouring his own
farming activities when supplying ships with food, thereby making the free burgher farmers unhappy.
The Colonists were also initially not allowed to trade with the Khoekhoen but this rule was changed
in February 1700. Around then Van der Stel gave grazing licences further from the Colony in order to
increase pastoral production (Penn 2005). These factors were the ultimate start of Colonial expansion
after the Colony had remained confined to the Cape Town area for the first several decades and in
fact perpetuated it during the following decades. The Colonists initially focused on the mountain
areas where there was all year round rainfall — most notably the Roggeveld — but historical occupation
of the area around Beaufort West by stock farmers goes back to the later decades of the 18t Century
(Figure 21). This area was known as the Koup by 1763 (Botha 1926) and was already formally part of
the Cape Colony by 1798 (Figure 22). Raper (n.d.) notes the word to be of Khoekhoe origin and that
it probably means flat, level, open veld.
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Figure 21: Map showing the mid-18th century trekboer expansion in the Karoo with the study area
(red circle) reached by 1763. Source: Botha (1926: opposite preface).
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Figure 22: Map showing the extent of the Cape Colony by 1798. Source: Walker (1928:201). The study
area is indicated by the red circle.

The principal town of the region is Beaufort West which was established on the farm Hooivlakte
(originally granted in 1760) in 1818 as a sub-drosty of Graaff-Reinett. The original streets were on a
narrow strip of land between the Gamka River in the west and the Kuils River in the east (Fransen
2004). It was originally named Beaufort, but the ‘West’ was added later to avoid confusion with Fort
Beaufort and Port Beaufort.
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Historical farm buildings are recorded in most surveys of the area (e.g. Orton 2021a, 2021b, 2021c,
Patrick et al. 2016; Webley & Halkett 2015, 2017). The earliest structures are probably mostly in ruin,
or else modified beyond recognition. Figure 23 shows an example of a Karoostyle (Marincowitz 2006)
farmhouse. Such structures are now rarely seen in good condition outside of the Karoo towns. Figure
2 shows a stone-walled kraal system in use by a sheep farmer. These kraals are rarely in good
condition and/or still in use with the vast majority having tumbled and/or had rocks stolen for more
recent use elsewhere.

Figure 23: A farmhouse without fences on a sheep and ostrich farm in the Karoo, possibly Beaufort
West, Jeffrys Collection J1650, National Library of South Africa, Cape Town. Source: Beinart (2018:5).
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Figure 24: A sheep kraal in the Karoo, Jeffrys Collection J1335, the National Library of South Africa,
Cape Town. Source: Beinart (2018:5).

5.4.2. Site visit

The wider area contains many historical sites and these generally carry higher significance than the
Stone Age resources discussed above. All such sites have been well avoided by the proposed corridor
and thus no historical sites are relevant to this assessment. Examination of aerial photography shows
that no buildings occur anywhere close to the corridor.

5.5. Cultural landscapes and scenic routes

The landscape has cultural significance for its aesthetic value. However, it is necessary to consider
the remoteness of the study area and the degree to which it would be visited. The nearby N12 can
certainly be regarded as a scenic route and has been rated by Winter and Oberholzer (2013) as an
“important linking route” which they assign a Grade Ill significance to. The study area comes to within
0.5 km of the N12 and the landscape is generally quite featureless with only very low topography
(see Figures 7 to 11 above) and minimal anthropogenic input. It is largely lacking in features of visual
interest.

There is, of course, a Stone Age cultural landscape but, because it leaves so few visible traces, it is
largely natural in character. The historical landscape is limited to houses, fences, farm tracks, dams
and occasional wind pumps and is a more tangible landscape. It is noted that the project would not
be developed without the accompanying WEFs and that the Beaufort West and Trakas WEFs are
preferred bidders that are likely to be constructed in the near future.

5.6. Statement of significance and provisional grading

Section 38(3)(b) of the NHRA requires an assessment of the significance of all heritage resources. In
terms of Section 2(vi), ““cultural significance’” means aesthetic, architectural, historical, scientific,
social, spiritual, linguistic or technological value or significance. The reasons that a place may have
cultural significance are outlined in Section 3(3) of the NHRA (see Section 2 above).

Palaeontological resources are likely to be largely of low cultural significance and graded IIIC. A small
chance exists, however, of material Grade IlIB or possibly even IlIA being found.

The archaeological resources are deemed to have low to very low cultural significance at the local
level for their scientific value and can be graded NCW. It is possible, however, that resources of up to
grade lIC could be found within the corridor.

Graves are deemed to have high cultural significance at the local level for their social value. They
would be allocated a grade of IlIA but none are known from the immediate vicinity of the corridor.

The cultural landscape is largely a natural landscape with aesthetic value and is rated as having

medium cultural significance at the local level. It can be graded IlIB. However, with construction of
WEFs the landscape would lose some of its cultural value and likely be seen as a llIC resource.
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No grade map is shown here since no sites of cultural significance are yet known in the study area
and there are thus none that require avoidance.

5.7. Summary of heritage indicators

Palaeontological resources may occur quite widely and are sensitive to disturbance.
e Indicator: Uncontrolled damage to fossils should be minimised as far as possible.

Archaeological resources occur quite widely in the landscape and it is likely that others — especially
Stone Age ones — occur in areas not yet surveyed. These sites are sensitive to disturbance.

e Indicator: Buffers of at least 30 m should be maintained around known significant
archaeological sites as far as possible.

e Indicator: Direct damage to archaeological sites should be avoided as far as possible and,
where some damage to significant sites is unavoidable, scientific/historical data should be
rescued.

e Indicator: Direct impacts to graves must be avoided completely with a 30 m buffer.

The cultural landscape is not a strongly developed one in terms of anthropogenic input and is largely
a natural environment. However, because the project would only be developed if the WEFs are
developed, there are no particular indicators for this aspect of heritage. The same applies to
buildings, since none occur anywhere close to the study area.

6. ISSUES, RISKS AND IMPACTS

6.1. Identification of Potential Impacts/Risks
The potential heritage issues identified include:

Construction phase:
= The destruction of archaeological sites;
= The destruction of graves;
= The destruction of palaeontological; and
= |mpacts to the cultural landscape.

Operation phase:
= |mpacts to the cultural landscape.

Decommissioning phase:
= |mpacts to the cultural landscape.

Cumulative impacts:
= The destruction of archaeological sites;
= The destruction of palaeontological; and
® |mpacts to the cultural landscape.
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6.2. Summary of Issues identified during the Public Consultation Phase

No consultation was carried out during the preparation of this report but, as per HWC requirements, the
local municipality and registered heritage conservation bodies were afforded an opportunity to
comment on the final report prior to submission. Please see Section 11 of this report.

7. IMPACT ASSESSMENT

7.1. Construction Phase

Please note that impacts to palaeontology are assessed in the relevant specialist report (see
Appendix 3 of this HIA).

7.1.1. Impacts to archaeological resources

Direct impacts to archaeological resources would occur during the construction phase when
construction equipment is brought onto site and excavations commence. Impact significance is
expected to be low negative, largely because of the low probability of culturally significant sites being
affected. Mitigation measures would focus on locating sites and sampling them before construction
and would reduce the impacts to very low negative (Table 3).

There are no fatal flaws in terms of construction phase impacts to archaeology.
7.1.2. Impacts to graves

Direct impacts to graves would occur during the construction phase when construction equipment is
brought onto site and excavations commence. Despite the consequence being rated extreme
(because it is human remains), the impact significance is expected to be low negative because of the
extremely low probability of graves actually being found and impacted. Mitigation measures would
focus on locating graves and protecting or rescuing them before construction as well as ensuring that
any chance finds made during development get reported. This would reduce the impacts to very low
negative (Table 3).

There are no fatal flaws in terms of construction phase impacts to graves.
7.1.3. Impacts to the cultural landscape

Direct impacts to the cultural landscape would occur during the construction phase when
construction equipment is brought onto site and work gets underway. The impacts would only last
for the duration of the construction period and because the powerlines would not be developed
without the WEFs and substations, the consequence of the impact is seen as slight. The resulting
impact significance is very low negative. Mitigation measures would entail minimising the duration
of construction and minimising landscape scarring but the significance would still be very low
negative (Table 3).

There are no fatal flaws in terms of construction phase impacts to the cultural landscape.
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7.2. Operation Phase
7.2.1. Impacts to the cultural landscape

Direct impacts to the cultural landscape would occur during the operation phase through the
presence of the powerline in the landscape. However, because it would only be there in tandem with
the WEFs and substations, this impact is rated very low negative. Mitigation would only entail
ensuring that maintenance work does not go outside the authorised footprint. With mitigation the
impact significance would still be very low negative (Table 3).

There are no fatal flaws in terms of operation phase impacts to the cultural landscape.
7.3. Decommissioning Phase

Direct impacts to the cultural landscape would occur during the decommissioning phase when
construction equipment is brought onto site and work gets underway to remove the powerlines. The
impacts would only last for the duration of the construction period and because the powerlines
would not be developed without the WEFs and substations (which, it is assumed, would also be
decommissioned if the powerlines are decommissioned), the consequence of the impact is seen as
slight. The resulting impact significance is very low negative. Mitigation measures would entail
minimising the duration of decommissioning and minimising landscape scarring through effective
rehabilitation but the significance would still be very low negative (Table 3).

There are no fatal flaws in terms of decommissioning phase impacts to the cultural landscape.
7.4. Cumulative Impacts

The local landscape has many heritage resources but the vast majority are of very low cultural
significance. Impact assessment and preconstruction surveys go a long way towards ensuring the
most sites are avoided and protected. However, it is still likely that some impacts would occur,
especially to archaeological and palaeontological resources. The potential impact significance of this
is rated as low negative, but mitigation would reduce this to very low negative (Table 3). Cumulative
impacts to the landscape are of more concern and would largely result from the WEFs and substations
which would result in a greater degree of visual intrusion into the landscape. This impact is rated as
being moderate negative significance before mitigation and, because mitigation is not expected to
do much to reduce the visual intrusion of all these facilities, the post-mitigation assessment remains
moderate negative (Table 3).

These impacts are not seen as a fatal flaw.
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Table 3: Assessment of impacts for the Section 4 powerline.

Impact Impact Criteria Significance Potential mitigation measures Significance Confidence
and Ranking and Ranking Level
(Pre-Mitigation) (Post-
Mitigation)
Construction Phase

Damage or destruction | Status Negative Low (4) - Preconstruction survey Very low (5) High
of archaeological Spatial extent Site specific - Micrositing of infrastructure where possible to
materials Duration Permanent minimise impacts

Consequence Slight - Sampling of any sites that cannot be avoided

Probability Unlikely - Report any chance finds

Reversibility Non-reversible

Irreplaceability High
Damage or destruction | Status Negative Low (4) - Preconstruction survey Very low (5) High
of graves Spatial extent Site specific - Micrositing of infrastructure to avoid impacts

Duration Permanent - Report any chance finds

Consequence Extreme - Protect graves in situ and appoint archaeologist to

Probability Very unlikely exhume

Reversibility Non-reversible

Irreplaceability High
Intrusion of Status Negative Very low (5) - Minimise duration of construction period Very low (5) High
powerlines and Spatial extent Local - Minimise cut-and-fill and landscape scarring in
equipment into the Duration Short term general
landscape Consequence Slight - Ensure effegtive rehabilitation of areas not needed

Probability Very likely during operation

Reversibility Moderate

Irreplaceability Moderate

Operational Phase

Intrusion of Status Negative Very low (5) - Ensure that all maintenance vehicles stay within Very low (5) High
powerlines into the Spatial extent Local designated areas
landscape Duration Long term

Consequence Slight

Probability Very likely

Reversibility Moderate

Irreplaceability Moderate

Decommissioning Phase

Intrusion of Status Negative Very low (5) - Minimise duration of construction period Very low (5) High
powerlines and Spatial extent Local - Minimise cut-and-fill and landscape scarring in
equipment into the Duration Short term general
landscape Consequence Slight - Ensure effective rehabilitation of all areas
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Probability Very likely

Reversibility Moderate

Irreplaceability Moderate

Cumulative impacts

Impacts to Status Negative Low (4) - Preconstruction survey Very low (5) High
archaeology, graves, Spatial extent Regional - Micrositing of infrastructure where possible to
buildings Duration Permanent minimise impacts

Consequence Moderate - Sampling of any sites that cannot be avoided

Probability Very likely - Report any cha.nce. finds . .

Reversibility Non-reversible - Protect graves in situ and appoint archaeologist to

- - exhume

Irreplaceability High
Intrusion of Status Negative Moderate (3) - Minimise duration of construction period Moderate (3) High
powerlines and Spatial extent Regional - Minimise cut-and-fill and landscape scarring in
equipment into the Duration Long term general
landscape Consequence Substantial - Ensure effective rehabilitation of areas not needed

Probability Very likely during operation

Reversibility Moderate

Irreplaceability Moderate
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7.5. Evaluation of impacts relative to sustainable social and economic benefits

Section 38(3)(d) of the NHRA requires an evaluation of the impacts on heritage resources relative
to the sustainable social and economic benefits to be derived from the development.

Several employment opportunities will be created during the construction of the EGI; however, at
this stage it is difficult to specify the actual number of jobs that will be created during the
Construction Phase. It is estimated that the construction period will last between 12 and 18 months.

While the powerline would not result in any major socio-economic benefits, there are clear
economic and social benefits that would accrue from the generation of electricity that would
happen. If mitigation is applied as suggested above, then the socio-economic benefits outweigh the
residual impacts.

7.6. Existing impacts to heritage resources

There are currently no obvious threats to heritage resources on the site aside from the natural
degradation, weathering and erosion that will affect archaeological materials and fossils. Trampling
from grazing animals and/or farm/other vehicles could also occur. These impacts would be of
negligible negative significance. There is very little to no action occurring in the landscape on a daily
basis aside from very low intensity livestock farming. This does not result in any significant impacts
to the cultural landscape.

7.7. The No-Go alternative

If the project were not implemented then the site would stay as it currently is (impact significance
of neutral). Although the heritage impacts with implementation would be greater than the existing
impacts, the loss of socio-economic benefits is more significant and suggests that the No-Go option
is perhaps less desirable in heritage terms.

7.8. Levels of acceptable change

Any impact to an archaeological or palaeontological resource or a grave is deemed unacceptable
until such time as the resource has been inspected and studied further if necessary. Impacts to the
landscape are difficult to quantify but in general a development that visually dominates the
landscape from many publicly accessible vantage points is undesirable. Because the development
would only occur in tandem with already approved WEFs and substations, such an impact to the
landscape is not envisaged.

8. IMPACT ASSESSMENT SUMMARY

The overall impact significance essentially follows the most significant impact in each phase
following the implementation of the proposed mitigation measures. These are shown in Table 4.

Table 4: Overall Impact Significance (Post Mitigation)

Phase Overall Impact Significance
Construction Very low
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Operational Very low
Decommissioning Very low
Nature of Impact Overall Impact Significance
Cumulative - Construction Moderate
Cumulative - Operational Moderate
Cumulative - Decommissioning Moderate

9. LEGISLATIVE AND PERMIT REQUIREMENTS

This report and the proposed recommendations will need to be approved by HWC. There are no
further legislative requirements for the approval process under the NHRA but if archaeological or
palaeontological mitigation is needed then the appointed archaeologist or palaeontologist will need
to submit a Workplan to HWC to do the work. This must be carried out well in advance of
construction to ensure that there is enough time for HWC to approve the mitigation work before
construction commences.

10. ENVIRONMENTAL MANAGEMENT PROGRAMME INPUTS

The actions recorded in Table 5 should be included in the environmental management program
(EMPr) for the project.

Table 5: Heritage considerations for inclusion in the EMPr for Section 4.

Rehabilitate areas not
needed during

operation.

Impact Mitigation / Mitigation / Monitoring
management management actions | Methodology Frequency Responsibility
objectives & outcomes
Impacts to archaeology and graves
Damage or Avoid impacts Pre-construction Appoint Once-off Project
destruction of | (preferred) or locate survey, micrositing of | archaeologist to developer
archaeological | and sample or rescue infrastructure conduct survey
sites or graves | sites/burials before well before
disturbance construction
Damage or Rescue information, Reporting chance Inform staff to be | Ongoing Construction
destruction of | artefacts or burials finds as early as vigilant and carry basis Manager or
archaeological | before extensive possible, protect in out inspections of Contractor
sites or graves | damage occurs situ and stop work in | new excavations Whenever ECO
immediate area on site (at
least weekly
during
construction
period only)
Impacts to the cultural landscape
Visible Minimise landscape Ensure disturbance is | Monitoring of Ongoing Construction
landscape scarring kept to a minimum surface clearance | basis Manager or
scarring and does not exceed | relative to Contractor
project requirements. | approved layout As required | ECO
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11. CONSULTATION WITH HERITAGE CONSERVATION BODIES

To be completed prior to submission to HWC.

12. CONCLUSIONS

The heritage indicators and project responses are shown in Table 6.

Table 6: Heritage indicators and project responses.

Indicator

Project Response

Uncontrolled damage to fossils
minimised as far as possible.

should be

This will be ensured through implementation of a
preconstruction palaeontological survey of the final
alignment.

Buffers of at least 30 m should be maintained

as possible.

around known significant archaeological sites as far

None required at present but a preconstruction
survey will determine whether any buffers need to
be implemented during construction.

Direct damage to archaeological sites should be
avoided as far as possible and, where some damage

No impacts currently expected, but this will be
ensured  through implementation of a

completely with a 30 m buffer.

to significant sites is unavoidable, | preconstruction palaeontological survey of the final
scientific/historical data should be rescued. alignment.
Direct impacts to graves must be avoided | No impacts currently expected, but this will be

ensured  through implementation of a

preconstruction palaeontological survey of the final
alignment.

There are no significant concerns for this project and, on current information, there are no areas
requiring protection.

12.1. Statement and reasoned opinion of the specialist

Given the limited impacts to heritage resources that are expected, it is the opinion of the heritage
specialist that the proposed Section 4 powerline from the proposed Eskom 132 kV SS to the Kwagga
WEF 4 should be authorised in full.

13. RECOMMENDATIONS

It is recommended that the proposed Section 4 powerline should be authorised, but subject to the
following recommendations which should be included as condition of authorisation:

e A palaeontologist must conduct a preconstruction survey of the final authorised alighnment
well in advance of construction to determine whether any areas require avoidance or
mitigation;

e An archaeologist must conduct a preconstruction survey of the final authorised alignment
well in advance of construction to determine whether any areas require avoidance or
mitigation;
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e If any archaeological material or human burials are uncovered during the course of
development then work in the immediate area should be halted. The find would need to be
reported to the heritage authorities and may require inspection by an archaeologist. Such
heritage is the property of the state and may require excavation and curation in an approved
institution.

14. REFERENCES

Almond, J. 2022. Basic Assessment for the Proposed Development of seven 132 kV Overhead
Transmission Powerlines and associated electrical grid infrastructure in support of the
proposed Kwagga WEF 1-3, near Beaufort West, Central Karoo District, Western Cape
Province. Report for ABO Wind renewable energies (Pty) Ltd.

Beinart, W. 2018. An overview of themes in the agrarian and environmental history of the Karoo
since c. 1800. African Journal of Range and Forage Science 35(3&4): 191-202

Botha, C.G. 1926. Place names in the Cape Province. Cape Town & Johannesburg: Juta & Co. Ltd.

Dreyer, C. 2005. Archaeological and historical investigation of the proposed residential
developments at the farms Grootfontein 180 & Bushmanskop 302, Beaufort West, south-
western Cape. Report for unknown client. Brandhof: Cobus Dreyer.

Fransen, H. 2004. The old buildings of the Cape. Johannnesburg & Cape Town: Jonathan Ball
Publishers.

Heritage Western Cape. 2016. Grading: purpose and management implications. Document
produced by Heritage Western Cape, 16 March 2016.

Heritage Western Cape. 2019. Public consultation guidelines. Document produced by Heritage
Western Cape, June 2019.

Heritage Western Cape. 2021. Guide for Minimum Standards for Archaeology and Palaeontology
reports submitted to Heritage Western Cape. Document produced by Heritage Western
Cape, February 2021.

Kaplan, J. 2005. Phase 1 Archaeological Impact Assessment proposed Klawervlei powerline Karoo
National Park. Report prepared for EnviroAfrica Riebeek West: Agency for Cultural Resource
Management.

Kaplan, J. 2007. An Archaeological investigation of nineteen borrow pits for the proposed
regravelling of four trunk and divisional road sections in the Beaufort West area in the
Central Karoo, Western Cape Province. Report prepared for CCA Environmental (Pty) Ltd.
Riebeek West: Agency for Cultural Resource Management.

Kinahan, J. 2008. Archaeological Baseline Survey of the Proposed Ryst Kuil Uranium Project. Report
prepared for Commissioned by Turgis Consulting (Pty) Ltd. Windhoek: Quaternary Research
Services.

35



Klapwijk, M. 2021. Visual Impact Assessment for the Kwagga Wind Energy Facility 1. Report
prepared for ABO Wind Renewable Energies (Pty) Ltd. Hatfield: Bapela Cave Klapwijk Land
Planning and Design.

Marincowitz, H. 2006. Karoostyle: Folk architecture of Prince Albert and its environs. Prince Albert:
Fransie Pienaar Museum.

Nilssen, P. 2011. Archaeological Impact Assessment. Proposed Beaufort West Photovoltaic (Solar)
Park: southern portion of properties; 2/158 Lemoenkloof, RE9/161 Kuilspoort, RE 162 Suid-
Lemoensfontein and RE1/163 Bulskop, Beaufort West, Western Province. Report prepared
for Cape EAPrac. Great Brak River: Centre for Heritage and Archaeological Resource
Management cc.

Orton, J. 2011. Heritage Impact Assessment for a proposed Photo-Voltaic Facility on Steenrots
Fontein 168/1, Beaufort West Magisterial District, Western Cape. Unpublished report
prepared for CSIR. Archaeology Contracts Office: University of Cape Town.

Orton, J. 2017. Heritage Impact Assessment: proposed construction of a substation and 132 kV
distribution line to support the proposed Sutherland WEF, Sutherland and Laingsburg
Magisterial Districts, Northern and Western Cape. Unpublished report prepared for CSIR.
Lakeside: ASHA Consulting (Pty) Ltd.

Orton, J. 2021a. Heritage Impact Assessment: proposed Kwagga Wind Energy Facility 1, Beaufort
West Magisterial District, Western Cape. Report prepared for CSIR — Environmental
Management Services. Muizenberg: ASHA Consulting (Pty) Ltd.

Orton, J. 2021b. Heritage Impact Assessment: proposed Kwagga Wind Energy Facility 2, Beaufort
West Magisterial District, Western Cape. Report prepared for CSIR — Environmental
Management Services. Muizenberg: ASHA Consulting (Pty) Ltd.

Orton, J. 2021c. Heritage Impact Assessment: proposed Kwagga Wind Energy Facility 3, Beaufort
West Magisterial District, Western Cape. Report prepared for CSIR — Environmental
Management Services. Muizenberg: ASHA Consulting (Pty) Ltd.

Orton, J., Almond, J., Clarke, N., Fisher, R., Hall, S., Kramer, P., Malan, A., Maguire, J. and Jansen, L.
2016. Impacts on Heritage. In: Scholes, R., Lochner, P., Schreiner, G., Snyman- Van der Walt,
L. & de Jager, M. (eds). 2016. Shale Gas Development in the Central Karoo: A Scientific
Assessment of the Opportunities and Risks. CSIR/IU/021MH/EXP/2016/003/A, ISBN 978-0-
7988-5631-7, Pretoria: CSIR.

Patrick, M, Almond, J. Atwell, M. Clarke, T. Grey, J. Manhire, A. 2010. Beaufort West: Scoping
Heritage Impact Assessment. Report submitted to Environmental Resource Management on
behalf of their client Mainstream Renewable Energy.

Patrick, M., Attwell, M., Almond, J., Clarke, T., Gray, J. & Manhire, T. 2016. Heritage Impact

Assessment: Proposed Construction of Two Power Lines & Three Substations for the
Mainstream Wind Energy Facility Land Parcel Beaufort West Remainder of Farm

36



Trakaskuilen No 15, Portion1 Trakaskuilen No 15, Portion 1 of Witpoortje No 16, Western
Cape. Report prepared for SiVEST Environmental Division. Cape Archaeological Survey.

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

Raper, P.E. Dictionary of Southern African Place Names. n.d. Onomastic Research Centre, Human
Sciences research Council.

Webley, L. & Halkett, D. 2015. Heritage Impact Assessment: Proposed Uranium Mining and
Associated Infrastructure on Portions of the farms Quaggasfontein and Ryst Kuil near
Beaufort West in the Western Cape and De Pannen near Aberdeen in the Eastern Cape.
Report prepared for Ferret Mining & Environmental Services (Pty) Ltd.

Webley, L. & Halkett, D. 2017. Heritage Impact Assessment: Proposed Uranium Mining and
Associated Infrastructure on Portions of the farms Quaggasfontein and Ryst Kuil near
Beaufort West in the Western Cape and De Pannen near Aberdeen in the Eastern Cape.
Report prepared for Ferret Mining & Environmental Services (Pty) Ltd.

Winter, S. & Baumann, N. 2005. Guideline for involving heritage specialists in EIA processes: Edition
1. CSIR Report No ENV-S-C 2005 053 E. Republic of South Africa, Provincial Government of
the Western Cape, Department of Environmental Affairs & Development Planning, Cape
Town.

Winter, S. & Oberholzer, B. 2013. Heritage and Scenic Resources: Inventory and Policy Framework
for the Western Cape. Report prepared for the Provincial Government of the Western Cape
Department of Environmental Affairs and Development Planning. Sarah Winter Heritage
Planner, and Bernard Oberholzer Landscape Architect / Environmental Planner, in
association with Setplan.

37



APPENDIX 1 - Curriculum Vitae

Curriculum Vitae

Jayson David John Orton

ARCHAEOLOGIST AND HERITAGE CONSULTANT
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Citizenship: South African

ID no: 760622 522 4085

Driver’s License: Code 08

Marital Status: Married to Carol Orton

Languages spoken: English and Afrikaans
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SA College High School Matric 1994
University of Cape Town B.A. (Archaeology, Environmental & Geographical Science) 1997
University of Cape Town B.A. (Honours) (Archaeology)* 1998
University of Cape Town M.A. (Archaeology) 2004
University of Oxford D.Phil. (Archaeology) 2013

*Frank Schweitzer memorial book prize for an outstanding student and the degree in the First Class.

| Employment History:

Spatial Archaeology Research Unit, UCT Research assistant Jan 1996 — Dec 1998

Department of Archaeology, UCT Field archaeologist Jan 1998 — Dec 1998

UCT Archaeology Contracts Office Field archaeologist Jan 1999 — May 2004

UCT Archaeology Contracts Office Heritage & archaeological consultant Jun 2004 — May 2012

School of Archaeology, University of Oxford Undergraduate Tutor Oct 2008 — Dec 2008

ACO Associates cc Associate, Heritage & archaeological Jan 2011 — Dec 2013
consultant

ASHA Consulting (Pty) Ltd Director, Heritage & archaeological Jan 2014 —
consultant

| Professional Accreditation:

Association of Southern African Professional Archaeologists (ASAPA) membership number: 233
CRM Section member with the following accreditation:
»  Principal Investigator:  Coastal shell middens (awarded 2007)
Stone Age archaeology (awarded 2007)
Grave relocation (awarded 2014)
>  Field Director: Rock art (awarded 2007)
Colonial period archaeology (awarded 2007)

Association of Professional Heritage Practitioners (APHP) membership number: 43
»  Accredited Professional Heritage Practitioner



| » Memberships and dffiliations:

South African Archaeological Society Council member 2004 - 2016
Assoc. Southern African Professional Archaeologists (ASAPA) member 2006 -
UCT Department of Archaeology Research Associate 2013 -
Heritage Western Cape APM Committee member 2013 -
UNISA Department of Archaeology and Anthropology Research Fellow 2014 -
Fish Hoek Valley Historical Association 2014 -
Kalk Bay Historical Association 2016 -
Association of Professional Heritage Practitioners member 2016 -

| Fieldwork and project experience:

Extensive fieldwork and experience as both Field Director and Principle Investigator throughout the Western and Northern Cape, and
also in the western parts of the Free State and Eastern Cape as follows:

Feasibility studies:
»  Heritage feasibility studies examining all aspects of heritage from the desktop

Phase 1 surveys and impact assessments:
»  Project types
o Notification of Intent to Develop applications (for Heritage Western Cape)
o Desktop-based Letter of Exemption (for the South African Heritage Resources Agency)
o Heritage Impact Assessments (largely in the Environmental Impact Assessment or Basic Assessment context under
NEMA and Section 38(8) of the NHRA, but also self-standing assessments under Section 38(1) of the NHRA)
o  Archaeological specialist studies
o Phase 1 archaeological test excavations in historical and prehistoric sites
o  Archaeological research projects
» Development types
o Mining and borrow pits
Roads (new and upgrades)
Residential, commercial and industrial development
Dams and pipe lines
Power lines and substations
Renewable energy facilities (wind energy, solar energy and hydro-electric facilities)

O O O O O

Phase 2 mitigation and research excavations:
»  ESA open sites
o Duinefontein, Gouda, Namaqualand
»  MSA rock shelters
o  Fish Hoek, Yzerfontein, Cederberg, Namaqualand
»  MSA open sites
o Swartland, Bushmanland, Namaqualand
»  LSArock shelters
o  Cederberg, Namaqualand, Bushmanland
»  LSA open sites (inland)
o  Swartland, Franschhoek, Namaqualand, Bushmanland
»  LSA coastal shell middens
o  Melkbosstrand, Yzerfontein, Saldanha Bay, Paternoster, Dwarskersbos, Infanta, Knysna, Namaqualand
»  LSA burials
o  Melkbosstrand, Saldanha Bay, Namaqualand, Knysna
»  Historical sites
o  Franschhoek (farmstead and well), Waterfront (fort, dump and well), Noordhoek (cottage), variety of small
excavations in central Cape Town and surrounding suburbs
»  Historic burial grounds
o  Green Point (Prestwich Street), V&A Waterfront (Marina Residential), Paarl

| Awards:

Western Cape Government Cultural Affairs Awards 2015/2016: Best Heritage Project.
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APPENDIX 2 - Site Sensitivity Verification

As required in Part A of the Government Gazette 43110, GN 320, a site sensitivity verification was
undertaken in order to confirm the current land use and environmental sensitivity of the proposed
project area as identified by the National Web-Based Environmental Screening Tool. The details of
the site sensitivity verification are noted below:

Date of Site Visit 3 to 13 November 2020 and 21 to 23 February 2022
(fieldwork was for the associated and adjacent WEF
projects but covered the powerline corridor as well)

Specialist Name Dr Jayson Orton
Professional Registration Association of Southern African Professional
Number Archaeologists (ASAPA): 233
Association of Professional Heritage Practitioners
(APHP): 043

Specialist Affiliation / Company | ASHA Consulting (Pty) Ltd

Method of the Site Sensitivity Verification

Initial work was carried out using satellite aerial photography in combination with the author’s
accumulated knowledge of the local landscape. This was used to provide sensitivity data.
Subsequent fieldwork served to ground truth the site, including areas identified as potentially
sensitive. Desktop research was also used to inform on the heritage context of the area. This
information is presented in the report (Sections 5.2.1 and 5.4.1).

Qutcome

- Provide a description of the outcome of the site sensitivity verification in order to:

(a) confirm or dispute the current use of the land and the environmental sensitivity as identified by
the screening tool, such as new developments or infrastructure, the change in vegetation cover or
status etc.; and

(b) include a motivation and evidence (e.g. photographs) of either the verified or different use of
the land and environmental sensitivity.

The map below is extracted from the screening tool report and shows the archaeological and
heritage sensitivity to be low throughout the corridor. The site visits showed that this is true since
only very small areas of higher sensitivity were found in the broader study area but none of these
occurred within the proposed powerline corridor in which the Section 4 powerline would be
constructed. A photographic record and description of the relevant heritage resources from within
the corridor are contained within the impact assessment report. The specialist thus confirms the
Screening Tool sensitivity rating as low.
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Screening Tool Report map for the Archaeology and Cultural Heritage theme.
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APPENDIX 3 — Palaeontological study

ATTACHED.
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Executive Summary

ABO Wind renewable energies (Pty) Ltd is proposing the construction of seven 132 kV overhead
transmission powerlines in support of the adjoining authorised Kwagga Wind Energy Facilities (WEFs) 1-3
on a site located c. 65 km south of Beaufort West in the Central Karoo District of the Western Cape
Province. Each powerline project is subject to a separate Basic Assessment process.

The combined Electrical Grid Infrastructure (EGI) corridor for the Kwaggas WEF 1-3 developments is
underlain by Middle Permian continental sediments of the Lower Beaufort Group (Karoo Supergroup).
These bedrocks are characterized by sparse, largely unpredictable fossil remains — notably those of various
vertebrate subgroups — that may be of high scientific and conservation value. Provisional sensitivity
mapping using the DFFE Screening Tool assigns a Very High Palaeosensitivity to the combined EGI
corridor. However, several recent palaeontological field surveys of the adjoining ABO Kwaggas WEF 1-3
and Mainstream Beaufort west Cluster WEF project areas suggest that the EGI project area is, in practice,
of overall Low Palaeosensitivity.

Only a few (c. 10) fossil sites, some of which have since been collected (Table 4), and no palaeontological
heritage No-Go areas have been identified within the EGI corridor. However, the majority of the corridor
has not yet been surveyed in detail during previous palaeontological field studies for the ABO Kwagga 1-3
WEFs and adjoining Mainstream Beaufort West Cluster WEFs.

Potential impacts on local fossil heritage resources as a result of the proposed EGI developments are
confined to the Construction Phase and the project footprints. They entail the damage, disturbance or
destruction of fossils preserved at or beneath the ground as a result of surface clearance and bedrock
excavations.

Each of the seven proposed EGI developments for the Kwagga WEF 1-3 are assigned an overall impact
significance rating (Construction Phase) of NEGATIVE LOW before mitigation and NEGATIVE VERY LOW
after mitigation. No significant further impacts on fossil heritage resources are anticipated in the planning,
operational and decommissioning phases. The No-Go Option might have a NEUTRAL impact significance.
Anticipated overall cumulative impacts in the context of several planned or authorized renewable energy
projects in the region are assessed as NEGATIVE MEDIUM before mitigation and NEGATIVE LOW after
mitigation, falling within acceptable limits.

Given their very similar geological and palaeontological context, and the fact that the great majority of
known or new fossil sites can be mitigated in the Pre-Construction Phase, these ratings apply equally to all
the powerline route options and substation sites under consideration. There is therefore no preference on
palaeontological heritage grounds for any particular powerline route option or substation site alternative
among those under consideration.

The proposed EGI developments are not fatally flawed. On condition that the recommended mitigation
measures outlined in Section 9 of this report and the Chance Fossil Finds Protocol tabulated in Appendix
2 are included within the EMPr and implemented in full during the Construction Phase, there are no
objections on palaeontological heritage grounds to the authorization of any of the seven proposed WEF
EGI developments. This is on condition that the following recommended mitigation measures and the
Chance Fossil Finds Protocol tabulated in Appendix 2 are included within the respective EMPrs and
implemented in full during the Construction Phase of each project:

1. Pre-construction survey of potentially sensitive, unsurveyed sectors of selected EGI corridor (including
substation sites) by qualified palaeontologist.

2. Pre-construction recording and judicious sampling of new and previously recorded scientifically valuable
fossil remains within EGI corridor (including substation sites) by qualified palaeontologist.
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3. Monitoring for fossil remains on an on-going basis by ECO / ESO during the construction phase.
4. Application of Chance Fossil Finds Procedure.

The palaeontologist commissioned to carry out mitigation work will need to submit beforehand a Work Plan
for approval by the responsible Provincial Heritage Resources Agency, Heritage Western Cape. The fossil
material collected must be curated in an approved repository (museum / university collection). Standards
for palaeontological reporting and mitigation have been established by Heritage Western Cape (2021) and
SAHRA (2013).
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PALAEONTOLOGICAL HERITAGE ASSESSMENT

1. Introduction and project outline

ABO Wind renewable energies (Pty) Ltd is proposing the construction of seven 132 kV overhead
transmission powerlines in support of the proposed Kwagga Wind Energy Facility (WEF) 1 (DFFE Ref: 14-
12-16-3-3-2-2070), Kwagga WEF 2 (DFFE Ref: 14-12-16-3-3-2-2071) and Kwagga WEF 3 (DFFE Ref: 14-
12-16-3-3-2-2072), near Beaufort West in the Western Cape. The DFFE granted Environmental
Authorisation (EA) for the proposed Kwagga WEF 1, Kwagga WEF 2 and Kwagga WEF 3 on 7 April 2022.
The Kwagga WEF EGI combined project area is spans the N12 trunk road and is located some 65km south
of Beaufort West in the Central Karoo District (Prince Albert and Beaufort West Local Municipalities),
Western Cape Province (Figure 1).

The seven proposed 132 kV overhead transmission powerlines (Table 2 and Figure 1) will facilitate the
connection of the proposed Kwagga WEF 1-3 to the national grid via the proposed Eskom 132 kV Switching
Substation (DFFE Reference number pending) and the proposed Beaufort West 132 kV-400 kV Linking
Station (DFFE Ref: 14-12-16-3-3-2-925-1). It is understood that the proposed stations will be constructed
by South Africa Mainstream Renewable Power Developments (Pty) Ltd (“Mainstream”) in support of their
Beaufort West WEF (DFFE Ref: 12-12-20-1784-1-AM2) and the Trakas WEF (DFFE Ref: 12-12-20-1784-
2-AM2) that are to be located on land directly adjacent to the proposed Kwagga WEF 1-3. ABO Wind has
signed a servitude agreement and relevant powers of attorney with the landowner of the relevant Beaufort
West and Trakas WEF affected land portions and obtained agreement with Mainstream to facilitate the
connection of the proposed Kwagga WEF 1-3 - via 132 kV overhead powerlines and via the aforementioned
Eskom Switching Substation and the Beaufort West 132 kV-400 kV Linking Station - to the existing
Droérivier—Proteus 400 kV overhead powerline that runs parallel to and to the west of the N12 trunk road
in a north-south direction (Figure 1). ABO Wind will be the Project Applicant for each of the seven proposed
132 kV overhead transmission powerlines and its associated EGI. The seven proposed 132 kV overhead
transmission powerlines will be constructed on the farm portions listed below in Table 1.

The proposed EGI projects will consist of the components listed below. It is important to note at the outset
that the exact specifications of the proposed project components will only be determined during the detailed
engineering phase prior to construction (subsequent to the issuing of an EA, should such an authorisation
be granted for the proposed projects), but that the information provided below is seen as the worst-case
scenario for the projects.

1) Overhead Transmission Powerlines

e Line capacity: Up to 132 kV \

e Line/pylon height: Up to 30 m

e Pylon type: Monopole

e The registered servitude for each of the seven proposed 132 kV overhead transmission powerlines
will be up to 50 m wide, or where multiple adjacent powerlines occur, in line with the Eskom
guidelines as described in Table 2 below. Note that the entire servitude will not be cleared of
vegetation. Vegetation clearance within the servitude will be undertaken in compliance with
relevant standards and specifications (Table 2 - Eskom Distribution Guide Part 19: Building Line
Restrictions, Servitude Widths, Line Separations and Clearances from Power Lines).

Table 1. Guideline and requirements for 132 kV powerlines (Extracted from Eskom Distribution
Guide Part 19, 2011)
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Veltage IBuilding restriction on each side of centre Separation distance between parallel lines
Ine
132 kV 18 metres (15.5 - 20) 15 metres (21 - 24)
2 Associated electrical infrastructure (including but not limited to feeder bays, busbars, new

transformer bays (up to 500 MVA) and possible extension to the existing footprint at the proposed Eskom
132 kV Switching Substation).

3 The following substations are relevant to these BA projects:
Proposed Eskom 132 kV substation (Footprint: approximately 17 ha)
Proposed Beaufort West 132 kV- 400 kV Linking Station (Footprint: approximately 35 ha)
Proposed Kwagga WEF 1

- Preferred substation (Footprint: approximately 5.21 ha)

- Alternative substation (Footprint: approximately 7.59 ha)
Proposed Kwagga WEF 2

- Preferred substation (Footprint: approximately 18.5 ha)

- Alternative substation (Footprint: approximately 11.7 ha)
Proposed Kwagga WEF 3

- Preferred substation (Footprint: approximately 17 ha)

- Alternative substation (Footprint: approximately 17.7 ha)

1.1. Scope, Purpose and Objectives of this Specialist Report

This report serves as the desktop level Palaeontological Heritage Specialist Assessment that has been
prepared as part of the Basic Assessment for the Proposed Development of seven 132 kV Overhead
Transmission Powerlines and associated electrical grid infrastructure in support of the proposed
Kwagga WEF 1-3 near Beaufort West, Central Karoo District, Western Cape Province.

The assessments include an approximately 300 m wide corridor for the Kwagga EGI route that traverses
the proposed Kwagga WEF 1-3 project sites and an approximately 500 m wide corridor for the Kwagga
EGI route that traverses the neighbouring Mainstream Beaufort West and Trakas Wind Farm project
sites.

In all, seven 132 kV overhead transmission powerlines will be assessed and seven separate
applications for Environmental Authorisation (EA) will be submitted to the Department of Forestry,
Fisheries and the Environment (DFFE). Therefore, if successful, seven separate EAs will be issued at
the end of the BA Processes. The seven separate EGI projects are listed in Table 3 below:

In order to support efficient and responsible implementation of large-scale wind and solar PV projects,
the CSIR was appointed by the National Department of Environmental Affairs (DEA) (now operating as
the DFFE) in 2014 to identify Renewable Energy Development Zones (REDZs). This led to the
identification of eight REDZs being gazetted by the Minister of Environmental Affairs in Government
Gazette 41445, Government Notice (GN) 114 on 16 February 2018. In these REDZs, a BA process can
be followed instead of a full Scoping and EIA process and the authority decision-making period has
been reduced from 107 days to 57 days. Note that the seven proposed 132 kV Overhead Transmission
Powerline projects are not located within any of the REDZs or Strategic Transmission Corridors. As a
result, the proposed EGI projects will be subjected to a decision-making timeframe of 107 days in terms
of the 2014 NEMA EIA Regulations (as amended).

Table 2: The seven separate assessments that form part of the Kwagga WEF 1-3 applications
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Project 1 | Basic Assessment for the proposed construction of a 132 kV Overhead
Powerline from the proposed Kwagga Wind Energy Facility 1 to the proposed
Eskom 132 kV Switching Substation, near Beaufort West in the Western
Cape Province

Project 2 | Basic Assessment for the proposed construction of a 132 kV Overhead
Powerline from the proposed Kwagga Wind Energy Facility 2 to the proposed
Eskom 132 kV Switching Substation, near Beaufort West in the Western
Cape Province

Project 3 | Basic Assessment for the proposed construction of a 132 kV Overhead
Powerline from the proposed Kwagga Wind Energy Facility 3 to the proposed
Eskom 132 kV Switching Substation, near Beaufort West in the Western
Cape Province

Project 4 | Basic Assessment for the proposed construction of a 132 kV Overhead
Powerline from the proposed Kwagga Wind Energy Facility 2 to the proposed
Kwagga Wind Energy Facility 1, near Beaufort West in the Western Cape
Province

Project 5 | Basic Assessment for the proposed construction of a 132 kV Overhead
Powerline from the proposed Kwagga Wind Energy Facility 3 to the proposed
Kwagga Wind Energy Facility 1, near Beaufort West in the Western Cape
Province

Project 6 | Basic Assessment for the proposed construction of a 132 kV Overhead
Powerline from the proposed Kwagga Wind Energy Facility 3 to the proposed
Kwagga Wind Energy Facility 2, near Beaufort West in the Western Cape
Province

Project 7 | Basic Assessment for the proposed construction of a 132 kV Overhead
Powerline from the proposed Eskom 132 kV Switching Substation to the
proposed Beaufort West 132kV-400kV Linking Station, near Beaufort West
in the Western Cape Province
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Figure 1: Map showing the proposed EGI corridor (pink) for the Kwagga WEF 1-3 overhead powerlines assessed in this desktop PIA report in the
context of the project areas of the Mainstream Beaufort West Cluster WEF and ABO Kwagga WEF 1-3, all of which have been recently subject to
previous desktop and field-based palaeontological studies by the present author.



Table 3: Location and servitude specifications for the seven proposed 132 kV overhead transmission lines for the Kwagga WEF 1-3 projects

Proposed 132 kV Overhead Transmi:

Specialists are requested to assess an
From WEF From Kwagga From Kwagga From the proposed | approximately 300 m wide corridor for
1to the g 'WEF 2 to the 'WEF 3 to the From Kwagga WEF From Kwagga WEF From Kwagga Eskom 132kVSSto | the Kwagga EGI route that traverses
Esk I‘ul KV proposed Eskom | proposed Eskom 2to Kwagga WEF 1 3to Kwagga WEF 1 | WEF 3 to Kwagga | the th Kwagga WEFs 1-3 project
(ss) 132 kV SS 132kVSS WEF 2 West 132 kV400kV | sites, and an approximately 500 m wide
Land owner contact details Affected farm portion 2Dto [Figure 2: E to C via Linking Station corridor for the Kwagga EGI route that
2:CtoD] [Figure2:Cto B | [Figure2:EtoB [Figure c D] [Figure 2: E to D] Mal
[Figure via C] via C and D] [Figure 2: B to A] Beaufort West and Trakas WEF
projects
Farm which are by each prop Width of corridor to be assessed
o v
Lotini Trust [Contact: HJ van Remainder of the Farm Dwaalfontein Wes (applicable if scable if
Daalen, hi@vandaalen coza, No. 377 v v v connected to m‘:p':f 5
0828794094] [SG Code: C0O0200000000037700000] Kwagga 1SS = e, - T
alternative) 1 SS alternative)
Portion 3 of the Farm Tyger Poort No. 376 v v v v
[SG: CD0900000000037600003]
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Ghaties Snyman
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1.2. Terms of Reference

The Terms of Reference for this Palaeontological Heritage desktop study, as specified by the CSIR, are as
follows:

1. Provide a Site Sensitivity Verification Report based on the requirements documented in the Assessment
Protocols published on 20 March 2020, in Government Gazette 43110, GN R320.
2. Compile a Palaeontological Impact Assessment in compliance with Appendix 6 of the 2014 NEMA EIA
Regulations (as amended). The Specialist Assessment must also be in adherence to any additional
relevant legislation and guidelines that may be deemed necessary. It must also comply with the report
templates provided by the CSIR.
3. Provide inputs to the Draft BA Report to include a description of the affected environment and
environmental sensitivities, key legislation, key issues that were addressed and detailed assessment of
impacts.
4. Determination, description and mapping of the baseline environmental condition and sensitivity of the
study area. Specify set-backs or buffers, and provide clear reasons for these recommendations.
5. Provide sensitivities in KMZ or similar GIS format.
6. Provide review input on the preferred infrastructure layout following the sensitivity analysis and layout
identification.
7. Prepare and undertake a study on the palaeontology and fossil heritage within the proposed
project area, based on:

o areview of all relevant palaeontological and geological literature, including geological maps and

previous reports,
e data on the proposed development (e.g. location of footprint, depth and volume of bedrock
excavation envisaged).

8. Describe the type and location of known palaeontology and fossil heritage sites in the study area, and
characterize all items that may be affected by the proposed project.
9. Note fossils and associated sedimentological features of palaeontological relevance (photos, maps,
aerial or satellite images, and stratigraphic columns).
10 Evaluate the potential for occurrence of palaeontology and fossil heritage features within the study area.
11. Identify and rate potential direct, indirect and cumulative impacts of the proposed project on the
palaeontology and fossil heritage during the construction, operational and decommissioning phases of the
project. Study the cumulative impacts of the project by considering the impacts of existing renewable
energy plants within the area (as well as those proposed), together with the impact of the proposed project.
Impact significance must be rated both without and with mitigation. The Impact Assessment Methodology
must follow that provided by the CSIR.
12. Identify any protocols, legal and permit requirements that relevant to this project and the implications
thereof.
13. Provide recommendations and suggestions regarding fossil heritage management on site, including
conservation measures, as well as promotion of local fossil heritage (e.g. for public education, schools) to
ensure that the impacts are limited.
14. Provide recommendations with regards to potential monitoring programmes.
15. Determine mitigation and/or management measures which could be implemented to as far as possible
reduce the effect of negative impacts and enhance the effect of positive impacts. Also identify best practice
management actions, monitoring requirements, and rehabilitation guidelines for all identified impacts. This
data must be included in the EMPr.
16. Incorporate and address all review comments made by the Project Team (CSIR and Project
Applicant) during the various revisions of the specialist report.
17. Incorporate and address all issues and concerns raised by Stakeholders (i.e. Heritage Western Cape),
Competent Authority, I&APs and the public during the Public Participation Process (where relevant and
applicable).
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18. Review the Generic EMPr for 1) Powerlines2) Substations (GN R435) and confirm if there are any
specific environmental sensitivities or attributes present on the site and any resultant site-specific impact
management outcomes and actions that are not included in the preapproved generic EMPr (Part B —
Section 1). If so, provide a list of these specific impact management outcomes and actions based on the
format of the report template provided by the CSIR.

2. Approach and Methodology

The present palaeontological heritage (PIA) report provides a short outline of the geology and known fossil
resources within the combined Kwagga 1-3 WEF Overhead Transmission Powerline project area, based
on desktop analysis of previous combined desktop and field-based PIA reports by the author for the
Kwagga WEF 1-3, Beaufort West WEF and Trakas WEF project areas (see References). Anticipated
impacts on local palaeontological heritage resources during the construction phase of the grid connection
development are assessed as well as cumulative impacts in the context of other renewable energy projects
in the wider region. Finally, recommendations are made regarding the monitoring and mitigation of impacts
during the construction phase of the proposed electrical infrastructure for inclusion in the EMPrs for the
powerline developments.

In preparing a palaeontological desktop study the potentially fossiliferous rock units (groups, formations,
members etc.) represented within the study area are determined from geological maps and satellite
images. 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 Cape have already been compiled by J. Aimond and colleagues;
e.g. Almond & Pether 2008) and are shown on the palaeosensitivity map on the SAHRIS (South African
Heritage Resources Information System) website. The likely impact of the 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
and ground clearance envisaged. When rock units of moderate to high palaeontological sensitivity are
present within the development footprint, a field assessment study by a professional palaeontologist is
usually warranted.

2.1. Information Sources
This palaeontological heritage assessment report is based on:

e A project description, maps, kmz files and other relevant background documentation provided by
CSIR - Environmental Management Services;

e Areview of (a) 1:50 000 scale topographic maps as well as the 1:250 000 scale topographic map
sheets 3222 Beaufort West and 3322 Oudtshoorn; (b) Google Earth© satellite imagery; (c)
published geological and palaeontological literature, including 1:250 000 geological map sheet
explanations by Johnson & Keyser (1979) and Toerien (1979) as well as (d) several previous
desktop and field-based fossil heritage (PIA) assessments for the Beaufort West Cluster WEF
projects (Almond 2010, 2015, 2018, 2021f, 2022), for the Kwagga 1-3 WEF (Almond 2021a-c)
and for other WEF projects in the wider region (e.g. Almond 2021d-e for the Koup 1 and Koup 2
WEFs, reports in preparation for the Heuweltjies and Kraaltjies WEFSs);
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e The author’s extensive field experience with the formations concerned and their palaeontological
heritage (cf Almond & Pether 2008 and PIA reports listed in the References).

2.2. Assumptions, Knowledge Gaps and Limitations

The accuracy and reliability of palaeontological specialist studies as components of heritage impact
assessments are generally limited by the following constraints:

1. Inadequate database for fossil heritage for much of the RSA, given the large size of the country and the
small number of professional palaeontologists carrying out fieldwork here. Most development study areas
have never been surveyed by a palaeontologist.

2. Variable accuracy of geological maps which underpin these desktop studies. For large areas of terrain
these maps are largely based on aerial photographs alone, without ground-truthing. The maps generally
depict only significant (“mappable”) bedrock units as well as major areas of superficial “drift” deposits
(alluvium, colluvium) but for most regions give little or no idea of the level of bedrock outcrop, depth of
superficial cover (soil etc), degree of bedrock weathering or levels of small-scale tectonic deformation, such
as cleavage. All of these factors may have a major influence on the impact significance of a given
development on fossil heritage and can only be reliably assessed in the field.

3. Inadequate sheet explanations for geological maps, with little or no attention paid to palaeontological
issues in many cases, including poor locality information.

4. The extensive relevant palaeontological “grey literature” - in the form of unpublished university theses,
impact studies and other reports (e.g. of commercial mining companies) - that is not readily available for
desktop studies.

5. Absence of a comprehensive computerised database of fossil collections in major RSA institutions which
can be consulted for impact studies.

In the case of palaeontological desktop studies without supporting Phase 1 field assessments these
limitations may variously lead to either:

a) underestimation of the palaeontological significance of a given study area due to ignorance of significant
recorded or unrecorded fossils preserved there, or

b) overestimation of the palaeontological sensitivity of a study area, for example when originally rich fossil
assemblages inferred from geological maps have in fact been destroyed by tectonism or weathering, or
are buried beneath a thick mantle of largely unfossiliferous superficial deposits (soil, alluvium etc).

Since most areas of the RSA have not been studied palaeontologically, a palaeontological desktop study
usually entails inferring the presence of buried fossil heritage within the study area from relevant fossil data
collected from similar or the same rock units elsewhere, sometimes at localities far away. Where substantial
exposures of bedrocks or potentially fossiliferous superficial sediments are present in the study area, the
reliability of a palaeontological impact assessment may be significantly enhanced through field assessment
by a professional palaeontologist, as in the case of the present study.

In the case of the combined Kwagga WEF 1-3 grid connection project area bedrock exposure is often highly
constrained by extensive superficial deposits, especially in areas of low relief but also on rocky hillslopes
mantled by colluvium, as well as, to a lesser extent, by shrubby vegetation. The project area is very
extensive (c. 30 km long and up to 4 km wide) and with comparatively few access roads. Unavoidably, only
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a small fraction of the entire project area has been surveyed on foot during previous palaeontological site
visits for the Kwagga WEF 1-3 and Beaufort West Cluster WEFs. Nevertheless, sufficient bedrock
exposures — including several of excellent quality - have been examined during the course of these field
studies to assess the palaeontological heritage sensitivity of the main rock units represented within the
combined WEF grid connection study area. These studies all conclude that the distribution of fossil sites
at surface of scientific and conservation value here is both sparse and unpredictable. Confidence levels for
this desktop impact assessment are therefore rated as Medium.

2.3. Consultation Processes Undertaken

Several fossil sites recorded during earlier palaeontological studies for the Beaufort West Cluster WEFs
and the Kwagga WEF 1-3 were revisited, evaluated and, in part, sampled in collaboration with Professor
Bruce Rubidge and Dr Marc Van den Brandt of the Evolutionary Studies Institute (ESI), Wits University
in March 2021. These two experienced Karoo palaeontologists have subsequently provided valuable
additional input into the evaluation of fossil material from the Lower Beaufort Group in the region south
of Beaufort West.

3. Legislative and Permit Requirements

The present combined desktop palaeontological heritage report falls under Sections 35 and 38
(Heritage Resources Management) of the South African Heritage Resources Act (Act No. 25 of 1999),
and it will also inform the EMPr for this development.

The various categories of heritage resources recognised as part of the National Estate in Section 3 of
the National Heritage Resources Act include, among others:

e geological sites of scientific or cultural importance;

e palaeontological sites;

e palaeontological objects and material, meteorites and rare geological specimens.

According to Section 35 of the National Heritage Resources Act, dealing with archaeology,
palaeontology and meteorites:
(1) The protection of archaeological and palaeontological sites and material and meteorites is the
responsibility of a provincial heritage resources authority.
(2) All archaeological objects, palaeontological material and meteorites are the property of the State.
(3) Any person who discovers archaeological or palaeontological objects or material or a meteorite in
the course of development or agricultural activity must immediately report the find to the responsible
heritage resources authority, or to the nearest local authority offices or museum, which must
immediately notify such heritage resources authority.
(4) No person may, without a permit issued by the responsible heritage resources authority—
(a) destroy, damage, excavate, alter, deface or otherwise disturb any archaeological or
palaeontological site or any meteorite;
(b) destroy, damage, excavate, remove from its original position, collect or own any archaeological
or palaeontological material or object or any meteorite;
(c) trade in, sell for private gain, export or attempt to export from the Republic any category of
archaeological or palaeontological material or object, or any meteorite; or
(d) bring onto or use at an archaeological or palaeontological site any excavation equipment or
any equipment which assist in the detection or recovery of metals or archaeological and
palaeontological material or objects, or use such equipment for the recovery of meteorites.
(5) When the responsible heritage resources authority has reasonable cause to believe that any activity
or development which will destroy, damage or alter any archaeological or palaeontological site is under
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way, and where no application for a permit has been submitted and no heritage resources management
procedure in terms of section 38 has been followed, it may—

(a) serve on the owner or occupier of the site or on the person undertaking such development an
order for the development to cease immediately for such period as is specified in the order;

(b) carry out an investigation for the purpose of obtaining information on whether or not an
archaeological or palaeontological site exists and whether mitigation is necessary;

(c) if mitigation is deemed by the heritage resources authority to be necessary, assist the person
on whom the order has been served under paragraph (a) to apply for a permit as required in
subsection (4); and

(d) recover the costs of such investigation from the owner or occupier of the land on which it is
believed an archaeological or palaeontological site is located or from the person proposing to
undertake the development if no application for a permit is received within two weeks of the
order being served.

Minimum standards for the palaeontological component of heritage impact assessment reports (PIAS)
have been published by SAHRA (2013) and by Heritage Western Cape (2016, 2021).

4. Description of Project Aspects relevant to the Palaeontological Heritage study

Project aspects of most relevant to palaeontological heritage include the construction of pylon footings,
new access roads and new substations during the Construction Phase (N.B. Sites for new substations
to be constructed by Mainstream have already been assessed by Almond (2021)).

5. lIssues, Risks and Impacts
5.1. Identification of Potential Impacts/Risks

Existing impacts on local palaeontological heritage resources within the EGI project area include (1)
background low-level loss of fossils exposed at the ground surface due to small-stock farming (e.g. vehicle
activity, irrigation infrastructure, small-scale agriculture) as well as (2) on-going natural weathering and
erosion processes that both destroy fossil material as well as expose and prepare-out previously-buried
fossils. Loss of fossils though illegal collection is unlikely to be a major factor at present.

Aspects of the EGI projects that might entail significant impacts on local, legally-protected palaeontological
heritage resources of scientific and / or conservation value include surface clearance and excavations into
potentially fossiliferous sedimentary bedrocks associated with electrical pylon footings, new access roads
as well new substations during the Construction Phase. These activities may adversely affect potential
fossil heritage within the development footprint by damaging, destroying, disturbing or permanently sealing-
in fossils preserved at or beneath the surface of the ground that are then no longer available for scientific
research or other public good.

No significant further impacts are anticipated in the Planning, Operational and Decommissioning Phases
of the EGI developments. These phase are therefore not separately assessed in this report.

e Cumulative impacts

The cumulative impact assessment evaluates the potential loss of a significant fraction of unique
irreplaceable, scientifically important fossil heritage — especially fossil vertebrates - preserved within the
Abrahamskraal and Teekloof Formations cropping out in the southern Great Karoo to the south of Beaufort
West through the construction of multiple renewable energy developments in the region.

6. Geological and palaeontological context of the Kwagga WEF 1-3 EGI project area

John E. Almond (2022) Natura Viva cc, Cape Town
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The Kwagga WEF 1-3 EGI project area is situated within gently hilly, semi-arid terrain towards the southern
margins of the Great Karoo region in the Western Cape. Extensive illustrated accounts of the geology and
palaeontology of this region have been provided in previous desktop and field-based PIA reports for the
Beaufort West Cluster WEFs (Almond 2010, 2015, 2018, 2021, 2022) and the Kwagga 1-3 WEFs (Almond
2021a-c).

< T Ve i Bjits 38 el
mesf g B L
- -y ‘ iy 7 9 7. >
's«»-v‘f'«"‘g;?% ——

itV 13 54

7 1
¥ b wints o

T &

N

3 l = ; - ‘ = ol —_.—" .’_
o - Z&Wv‘ Ea
S5 T e ke

- 0~
i e N = ey
7 —r . T TS, . 885 o
} ?‘ 3 2 = = 3 /1 %% %\ sTeenaokKoPPIE 2 5
53 jat o R X e X ST
- ,_,-"\\‘ 1 O
\§" Sl 7| s\Lammerkraal—— ," = s Ve Sf ‘o‘}
et Pl -~ - \ Vs
= b, — e N7 & ( y
P s} 7 A0 j041 S T N . A J)l \E. e
< s - Z 8
s A e e R =
' P I L N X A I Y S S
hny: n, 3 = [ ~J —~— on zkraal™, | %
-~ 5k = L R et ] :
(% — = e : A
g \ = il & M s
= T

Figure 2: Extracts from adjoining 1: 250 000 geology sheets 3222 Beaufort West and 3322
Oudtshoorn (Council for Geoscience, Pretoria) showing the approximate location of the Kwagga
WEF 1-3 grid connection project area some 65 km south of Beaufort West, Western Cape (dashed
red rectangle). Note numerous W-E trending fold axes in the region which falls within the northern
margins of the Cape Fold Belt. Pa (pale green) = Abrahamskraal Formation (Adelaide Subgroup,
Lower Beaufort Group). Pt (dark green) = Poortjie member or basal Teekloof Formation (Adelaide
Subgroup, Lower Beaufort Group). Yellow = Late Caenozoic / Quaternary superficial sediments,
including alluvium, sheet wash, colluvium, soils, locally cemented by pedocretes such as calcrete.
To the west of the N12 and outside the WEF project area diamond symbols indicate fossil localities
within the Tapinocephalus Assemblage Zone (AZ). Triangles indicate fossils within the
Pristerognathus Assemblage Zone which has since been largely incorporated into the
Endothiodon AZ (N.B. This fossil biozone data is now outdated).

6.1. General Description

The geology of the southern Karoo region to the south of Beaufort West is outlined on the 1: 250 000
scale geology sheets 3222 Beaufort West and 3322 Oudtshoorn with short accompanying sheet
explanations by Johnson and Keyser (1979) and Toerien respectively (Figure 2). The majority of the
EGI project area is underlain by continental (fluvial / lacustrine) sediments provisionally assigned to the
middle and upper parts of the Abrahamskraal Formation (Lower Beaufort Group, Karoo Supergroup)
of Middle Permian age (Johnson & Keyser 1979, Johnson et al. 2006, Day & Rubidge 2014, Cole et al.
2016) (Figure 3). Low W-E trending topographic ridges in the north-western sector of the WEF project
area (e.g. the Vaarsfontein se Kop — Dwaalberg Ridge) are built by sandstone-packages of the Middle
Permian Poortjie Member at the base of the Teekloof Formation. Further detailed field mapping,
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outside the scope of the present study, would be required to confirm the local stratigraphy (The Ecca —
Beaufort boundary along this sector of the Great Karoo margin is incorrectly mapped, for example). On
satellite images, the purported Moordenaars Member outcrop area appears dark and markedly striped
while the purported Karelskraal Member outcrop area is characterised by lower relief with dark, weakly
striped terrain. The Poortjie Member appears paler and brownish with occasional orange-hued tuffite
horizons.

A series of W-E trending anticlines and synclines fold the Lower Beaufort Group bedrocks in this region
which lies within the northern margins of the Cape Fold Belt, as clearly shown on satellite images and
the geological map (Figs. 2 & 7 to 10). Folding is accompanied by cleavage development within finer-
grained mudrocks (sometimes including pencil cleavage) and jointing in sandstone facies. No Karoo
dolerite intrusions are mapped here. The Beaufort Group bedrocks within the study area are extensively
overlain by unconsolidated Late Caenozoic superficial deposits such as colluvial and eluvial gravels,
gravelly to silty stream alluvium as well as various sandy to gravelly skeletal soils and pedocretes (e.g.
calcrete).
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Figure 3: Stratigraphic subdivision of the upper portion of the Karoo Supergroup with the rock
units and fossil biozones most relevant to the Kwagga WEF 1-3 EGI project area outlined in
green (Modified from Smith et al. 2020). Fossil assemblages within the middle portion of the
Abrahamskraal Formation belong to the Eosimops - Glanosuchus Subzone of the
Tapinocephalus AZ, while those within the upper Abrahamskraal Formation and lower part of
the Poortjie Member of the Teekloof Formation are now assignhed to the Diictodon-
Styracocephalus Assemblage Subzone (Previously part of the Pristerognathus AZz).

Fossil biotas represented within the combined EGI project area are referred to the late Middle Permian
(Capitanian) Tapinocephalus Assemblage Zone (AZ) (Rubidge 1995, Smith et al. 2012, Day &
Rubidge 2020) (Figure 3). More specifically, the middle and upper parts of the Abrahamskraal
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succession provisionally considered to be represented here are characterised respectively by fossil
biotas of the recently defined Eosimops — Glanosuchus Subzone and Diictodon — Styracocephalus
Subzone, the latler of which extends into the lower part of the Poortjie Member and has an estimated
age of 262-260 Ma, i.e. late Capitanian (Day & Rubidge 2020). Marked impoverishment of fossil
assemblages, notably with very few dinocephalians, within the upper part of the subzone - largely above
the Moordenaars Member - is associated with the catastrophic, global end-Capitanian ecological crisis
and Mass Extinction Event (cf Day et al. 2015).

Tapinocephalus AZ biotas recorded within the project areas of the Beaufort West Cluster and Kwaggas
WEF 1-3 include cranial and post-cranial remains of bradysaurian pareiasaur reptiles, large-bodied
dinocephalian therapsids (possible tapinocephalids, titanosuchids) (Figure 4), medium to large
therocephalians as well as numerous skulls and rarer postcranial skeletal remains of small-bodied
dicynodonts. These last are generally preserved within pedogenic calcrete concretions, some of which
may have formed within burrows. They include not only Diictodon, the commonest form, but also
examples of other, as yet unidentified, genera. Most of the better preserved fossil specimens are
associated with small exposures of overbank mudrock facies, often preserved within pedocrete
concretions marking ancient soils. As usual, most of the sporadic, usually weathered, larger chunks of
fossil bone found as surface float are unidentifiable in terms of anatomy or taxonomic affinity; they are
attributable to either pareiasaurs or dinocephalians. Local accumulations of ferruginised dinocephalian
bones containing abundant secondary pyrite may be associated with partially articulated bony scales
of palaeoniscoid fishes and probably accumulated on the margins of lakes and ponds.

Trace fossil records from the Abrahamskraal Formation beds in the wider study region include (1) the
small tetrapod burrows (probably mostly dicynodont), (2) rare, poorly preserved trackways of a large
tetrapod - probably undertracks of pareiasaur reptiles, (3) local concentrations of subcylindrical lungfish
burrow casts (Dipnoichnus) , (4) rare phosphatic coprolites and (5) low diversity invertebrate burrow
assemblages from lacustrine, river channel / bank and floodplain pond settings. Apart from rare, small
blocks of silicified wood, the only plant fossils recorded comprise mats of sphenophyte fern stems
(“horsetails”) preserved as compressions or impressions.

Despite locally good levels of bedrock exposure, fossil records within the Poortjie Member outcrop area
are usually very sparse, as is typical for the impoverished, post-extinction phase of the Diictodon —
Styracocephalus Subzone (Day & Rubidge 2020). Occasional large, unidentifiable chunks of weathered
bone found in surface float are tantalizing since they probably represent relict populations of
dinocephalians, or even bradysaurine pareiasaurs (Figure 4). Other Poortjie Member tetrapods include
cranial and postcranial material of medium to large therocephalian carnivores and locally common skulls
of small-bodied dicynodonts such as Diictodon. Laterally extensive assemblages of sandstone lungfish
burrow casts are associated with lacustrine mudrocks containing abundant gypsum pseudomorphs and
occasional equivocal tetrapod burrows. Poorly-preserved silicified wood may be locally abundant and
is usually encountered as reworked blocks within surface gravels.

No animal body fossil remains have been recorded so far from within the Late Caenozoic superficial
sediments within the combined EGI project area. Dense assemblages of calcretized rhioliths (plant root

casts) may be seen within consolidated older alluvium along major drainage lines; these trace fossils
occur widely across the Great Karoo and are of limited scientific or conservation interest.

6.2. Fossil heritage resources within the Kwagga WEF 1-3 EGI corridor

Fossil sites recorded from the Beaufort West Cluster WEF and the Kwagga WEF 1-3 project areas are
detailed in previous PIA reports by Almond (2021a-c, 2022). Very few (c. 10) of these recorded sites lie
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within or very close to the Kwagga WEF 1-3 EGI corridor project area, most of which has not yet been
palaeontologically surveyed on foot. The recorded fossil material mainly comprises postcranial skeletal
remains of large bodied tetrapods - pareiasaur reptiles / dinocephalian therapsids - plus a few skulls of
small dicynodonts. These sites are mapped on satellite images Figures 7 to 10 and tabulated in Table
4 together with any recommended mitigation measures.

Several of the recorded sites are of low scientific or conservation interest (e.g. fragmentary, weathered
postcranial chunks of bone in surface float which are difficult or impossible to identify) while others have
already been collected since they were recorded (cf Almond 2022). Important exceptions include two
partial postcranial skeletons of large pareiasaur reptiles on Farm Trakaskuilen 1/15 (Figs. 5, 6 & 9).
Most — indeed, probably all - recorded fossil sites could be mitigated in the Pre-Construction Phase if
directly threatened by the proposed EGI development.

Bradysaurus

>
2

Moschops

Figure 4: Two unrelated subgroups of rhino-sized, herbivorous tetrapods from the Middle
Permian Tapinocephalus Assemblage Zone that are represented within EGI project area:
bradysaurine pareiasaur reptiles (above) and dinocephalian therapsids (below). Fragmentary
postcranial remains of these large-bodied tetrapods are often difficult to assign to one or other
subgroup, especially when exposed and weathered at surface.
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Figure 5: Partial postcranial skeleton of alarge bradysaurian pareiasaur, including two elongate
blocks with articulated vertebrae (bottom), Abrahamskraal Formation on Farm 1/15 (Loc. 249)
(hammer = 30 cm). This specimen lies within an alternative sector of the EGI corridor (see
satellite map Figure 9). Image abstracted from Almond (2022).

Figure 6: Partially in situ postcranial skeleton of a bradysaurian pareiasaur weathering out of
Abrahamskraal Formation overbank mudrocks on Farm Trakaskuilen 1/15 (Loc. 248). Hammer =
30 cm. This specimen lies within an alternative sector of the EGI corridor (see satellite map
Figure 9). Image abstracted from Almond (2022).

John E. Almond (2022) Natura Viva cc, Cape Town
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Figure 7: Google Earth© satellite image of the southern Great Karoo study region spanning the N12 c. 65 km south of Beaufort West showing the
five component WEF project areas labelled in orange. The combined Kwagga WEF 1-3 EGI corridor is outlined by thin white line. The preferred grid
connection is shown by the thick white line. See Figure 1 for a key to the substation options and the following three satellite maps for more detail.

Numbered small squares and circles map recorded fossil sites, abstracted from previous PIAs by Almond (2021a-c, 2022). Only 10 of these sites fall
within or very close to the EGI corridor. See Table 4 below for details of these fossil sites and any recommended palaeontological mitigation.

N.B. Most of the EGI corridor has not been surveyed in detail, so a specialist palaeontological heritage walk down is recommended in the Pre-
Construction Phase of the EGI development.
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Figure 8: Google Earth© satellite image of the western sector of the combined EGI corridor (white polygons) and relevant substation sites. See
Table 4 for details of numbered fossil sites and following figure for more detail of the central sector within the Beaufort West WEF project area.

John E. Almond (2022) Natura Viva cc, Cape Town
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Figure 9: Google Earth© satellite image of part of the Beaufort West WEF project area. See Table 4 for data on numbered fossil sites. Two partial
postcranial skeletons of pareiasaur reptiles (Locs. 248, 249 — arrowed) (Figs. 5 & 6) should be collected in the pre-construction phase should this
alternative sector of the EGI corridor be chosen. Most of the fossil specimens recorded at surface within the two dotted ellipses have already been

collected or are of limited scientific value (Almond 2022).

John E. Almond (2022) Natura Viva cc, Cape Town
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Figure 10: Google Earth© satellite image of the eastern sector of the combined EGI corridor (white polygons) and relevant substation sites. See
Table 4 for data on numbered fossil sites. Note that hardly any recorded fossil sites lie within this sector of the EGI corridor, most of which has not
been surveyed in detail, so a specialist palaeontological heritage walkdown is recommended in the Pre-Construction Phase of the EGI development.

John E. Almond (2022) Natura Viva cc, Cape Town



Table 4: Recorded vertebrate fossil sites within the Kwagga WEF 1-3 EGI project area (data
abstracted from Almond 2021a-c, 2022)

135 | S32° 54 Extensive hillslope exposures of grey-green mudrocks and abundant pedogenic calcrete nodules.
47.8" E22° Weathered spongy bone of substantial-sized tetrapod, possibly with teeth (i.e. Possible skull
34'01.4" fragment), associated with pedogenic calcrete horizon. Upper Abrahamskraal Fm. Proposed Field Rating

1B.
Material to be collected / sampled in pre-construction phase if directly threatened by EGI development.

142 | S32° 55 Extensive Poortjie Member gulley exposures on N-facing slopes of low range of hills. Grey-green
36.1" E22° mudrocks with abundant gypsum pseudomorphs. Pedogenic calcrete float concretion enclosing medium-
35'52.9" sized tetrapod skull (c. 10 cm long) — probably a large Diictodon. Scattered disarticulated post-cranial

bone fragments in area. Proposed Field Rating I11B.
Collected March 2021 (Bruce Rubidge, ESI, Wits University)

234 | S32°55' Dwaalfontein Wes R/377. Pedogenic palaecalcrete concretion in float containing a small tetrapod skull
20.4" E22° (probably small-bodied dicynodont), lower Poortjie Member. Proposed Field Rating 111B.

38'53.4" Material to be collected / sampled in pre-construction phase if directly threatened by EGI development.
S32.91312° Farm Trakaskuilen 1/15. Abrahamskraal Formation.
247 | E22.56813° Ex-situ nodule housing a small dicynodont skull.
Nodule, containing a small dicynodont skull with canines, wide intertemporal region (not Diictodon), ex-
situ, within pedocrete concretion on grey mudstone.
Proposed Field Rating IlIC Local Resource.
Not collected. No mitigation necessary.
S32.91254° Farm Trakaskuilen 1/15. Abrahamskraal Formation.

248 | E22.56956° Partial in-situ pareiasaur postcrania.

Partially preserved, large bradysaurian pareiasaur postcranial skeleton, in part in situ within grey

mudstone. Ex-situ scapula blade in two pieces, preserving the dorsal surface and the acromion process,

distal humerus, and other postcrania. Vertebral column in-situ with dorsal osteoderms, smooth,

unornamented and covered in lichen. Tentatively identified as Bradysaurus, based on the morphology of

the osteoderms.

Proposed Field Rating IlIB Local Resource.

Material to be collected / sampled in pre-construction phase if directly threatened by EGI development.
S$32.91311° Farm Trakaskuilen 1/15. Abrahamskraal Formation.

249 | E22.57189° Partial ex-situ pareiasaur postcrania.

Partially preserved, large bradysaurian pareiasaur, ex-situ in shallow stream bed, comprising two large

blocks of articulated vertebrae with dorsal osteoderms, glenoid cavity of scapula with articulated dorsal

humerus, partial left and right clavicles and other postcranial fragments.

Proposed Field Rating IlIB Local Resource.

Material to be collected / sampled in pre-construction phase if directly threatened by EGI development.
S32.92245° Farm Witpoortjie. Abrahamskraal Formation.

303 | E22.63557° In-situ large iliac blade or scapula blade.

In-situ large iliac blade or scapula blade, with bluish preservation, from either a dinocephalian or a

bradysaurian pareiasaur, in green-grey mudstone.

Proposed Field Rating 11IB Local Resource.

Material to be collected / sampled in pre-construction phase if directly threatened by EGI development.
S32.92257° Farm Witpoortjie. Abrahamskraal Formation.

304 | E22.63466° Two ex-situ postcranial bone fragments.

Two weathered, postcranial fragments, with thick cortical bone, from either a dinocephalian or a
bradysaurian pareiasaur, ex-situ in float.

Proposed Field Rating IlIB Local Resource.

Material to be collected / sampled in pre-construction phase if directly threatened by EGI development.

319 | S32.915288° Farm Trakaskuilen 1/15.Abrahsmkraal Formation.

E 22.570859° | Concentration of 7 weathered postcranial (and possibly cranial) bones of large-bodied tetrapod
(dinocephalian or pareiasaur) in surface float.
Proposed Field Rating IlIB Local Resource.
Specimen sampled.
335 | S32.91109° Farm Trakaskuilen 1/15. Abrahamskraal Formation.
E22.56995° Four poorly-preserved chunks of weathered large tetrapod (probably postcranial).

Proposed Field Rating Il1IC Local Resource.
Not collected.
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7. ldentification of Palaeontological Heritage Sensitivities and Site Sensitivity Verification
7.1. Sensitivities identified by the National Web-Based Environmental Screening Tool

The Lower Beaufort Group outcrop area in the Main Karoo Basin as a whole is provisionally designated
as Very High Sensitivity in palaeontological heritage terms on the basis of its rich fossil record of
continental (fluvial / lacustrine / terrestrial) vertebrates of Middle to Late Permian age. A Very High
Palaeosensitivity rating for almost the entire combined Kwagga 1-3 WEF and Beaufort West Cluster
WEF project area is indicated on the SAHRIS palaeosensitivity map (based on 1: 250 000 geological
mapping), with the exception of small riverine areas with thick alluvial deposits (Almond 2021a-c,
Almond 2022). Likewise a Very High Sensitivity is indicated for the entire Kwagga WEF 1-3 EGI
corridor project area, based on the DFFE Screening Tool (Figure 11). Paradoxically, the draft Phase 2
Heritage Scoping Report for the Aberdeen and Beaufort West REDZ5 area located just to the north by
Van der Walt (2019) asserts that “Small sections in the focus area are of medium palaeontological
sensitivity” and assigns an overall Medium Sensitivity to this REDZ (This assessment is currently being
challenged, however).
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Figure 11: Provisional palaeosensitivity map of the Kwagga WEF 1-3 EGO corridor south of
Beaufort West (blue dashed polygon) generated by the DFFE Screening Tool (CSIR, March 2022).
The entire project area is designated Very High Palaesensitivity due to underlying sedimentary
bedrocks of the Lower Beaufort Group. This sensitivity mapping is contested in this PIA report.

7.2. Specialist Palaeosensitivity Analysis and Site Sensitivity Verification
On the basis of several recent field surveys of the Kwagga WEF 1-3 and Beaufort West Cluster project

areas (Almond 2018, 2021a-c, 2021f, 2022), in the context of additional palaeontological fieldwork in
adjoining WEF project areas, the Very High Sensitivity assigned to the EGI corridor project area by the

John E. Almond (2022) Natura Viva cc, Cape Town
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DFFE Screening Tool (Figure 11) is contested in this report. Since comparatively few fossils of scientific
and conservation value are recorded over a large area here, even in areas of good bedrock exposure,
it is concluded that, in practice, the palaeosensitivity of the site is generally LOW but with sparse, small
and largely unpredictable sites of HIGH to VERY HIGH sensitivity. No areas (as opposed to individual
sites) of High Palaeosensitivity or No-Go Areas have been identified here. Most — indeed probably all —
known fossil sites could be mitigated in the pre-construction phase, should they be threatened by the
proposed development, while several have already been mitigated.

7.3. Sensitivity Analysis Summary Statement

Provisional palaeosensitivity mapping of the Kwagga WEF 1-3 EGI corridor project area by the DFFE
Screening Tool suggests a Very High Palaeosensitivity for the entire corridor, based on the underlying
bedrocks of the Lower Beaufort Group (Karoo Supergroup). However, extensive recent
palaeontological field surveys indicate that, in practice, the site is of Low Palaeosensitivity overall, with
rare, sporadic and largely unpredictable fossil sites present at surface.

8. Impact Assessment

Existing impacts on local palaeontological heritage resources within the EGI project area include (1)
background low-level loss of fossils exposed at the ground surface due to small-stock farming (e.qg.
vehicle activity, irrigation infrastructure, small-scale agriculture) as well as (2) on-going natural
weathering and erosion processes that both destroy fossil material as well as expose and prepare-out
previously-buried fossils. Loss of fossils though illegal collection is unlikely to be a major factor at
present.

Potential impacts on local, legally-protected palaeontological heritage resources resulting from the
proposed EGI projects are assessed in this section of the report. As explained below, this assessment
applies only to the Construction Phase of the projects and applies equally to all seven overhead
transmission powerline projects under consideration (as listed in Table 2 and Figure 1).

8.1. Potential Impacts during the Construction Phase

The construction phase of the proposed EGI will entail limited surface clearance as well as excavations
into the superficial sediment cover and underlying, potentially fossilfierous bedrock (e.g. for widened or new
access roads, pylon footings, substations). Construction of the electrical infrastructure may adversely affect
potential fossil heritage within the development footprint by damaging, destroying, disturbing or
permanently sealing-in legally-protected fossil heritage preserved at or beneath the surface of the ground
that are then no longer available for scientific research or other public good.

Potential impact during the Construction Phase of the proposed Kwagga 1-3 WEF grid connection on local
fossil heritage resources, before and after mitigation, are assessed below and summarized in Table 5,
applying the Environmental Impact Assessment (EIA) Methodology developed by the CSIR. The planning,
operational and de-commissioning phases of the project are unlikely to involve further adverse impacts on
local palaeontological heritage and are therefore not separately assessed in this report.

Given (1) the very similar geological context - and hence anticipated palaeontological heritage resources
- throughout the entire EGI project area, (2) the paucity of fossil sites recorded here as well as (3) the
potential for effective mitigation of all recorded fossil sites in the Pre-Construction Phase, this impact
assessment applies equally to all seven overhead transmission powerline projects under consideration (as

John E. Almond (2022) Natura Viva cc, Cape Town
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listed in Table 2 and Figure 1). Furthermore, there is therefore no preference on palaeontological heritage
groups for any particular powerline route option of substation site alternative among those under
consideration.

The destruction, damage or disturbance out of context of legally-protected, scientifically-important fossils
preserved at the ground surface or below ground that may occur during construction of the EGI entail direct
negative impacts to palaeontological heritage resources that are confined to the development footprint (site
specific). These impacts can often be mitigated but cannot be fully rectified (i.e. they are non-reversible).
All the sedimentary formations represented within the study area contain fossils of some sort, so impacts
at some level on fossil heritage are definite. However, this analysis focuses primarily on fossil heritage of
significant scientific or conservation value, in which case the probability of impacts is rated somewhat lower
as likely. While most (but not all) of the fossils concerned are probably of widespread occurrence elsewhere
within the large outcrop areas of the formations concerned, some unique, well-preserved, scientifically-
important fossils are known to occur in this region of the Great Karoo. The potential losses of irreplaceable
fossil resources without mitigation are therefore conservatively rated as moderate. Such impacts are of
permanent duration (non-reversible). Their intensity / magnitude or consequence during the construction
phase is rated as medium before mitigation as a precautionary measure since most of the EGI project
footprint has not been surveyed on foot. Before mitigation, a NEGATIVE LOW impact significance is
accordingly inferred for each EGI project.

These ratings apply equally to all the powerline route options and substation sites under consideration.
There is therefore no preference on palaeontological heritage groups for any particular powerline route
option of substation site alternative among those under consideration.

Potential negative impacts can be substantially reduced through implementation of the proposed mitigation
measures, viz. a pre-construction palaeontological specialist survey of potentially sensitive sectors (if any)
of the finally chosen EGI corridor (including substation sites), with recording and judicious collection /
sampling of fossil material of scientific / conservation within the corridor. This should be backed up by a
Chance Fossil Finds Procedure during the construction phase (See Appendix 2 and the EMPr). Mitigation
through micro-siting of EGI infrastructure / substations would only be necessary in the case of the discovery
of extensive fossil sites of very high scientific / conservation value within the finally chosen EGI corridor;
this eventuality cannot be entirely excluded but is considered highly unlikely. After mitigation, the residual
impact significance of the proposed grid connection project falls to NEGATIVE VERY LOW.

Due to the unavoidably reconnaissance level of the field surveys of the extensive combined WEF study
area, including the EGI corridor (See satellite map Figure 7), confidence levels for this palaeontological
heritage assessment are only moderate (medium). These conclusions and recommendations are
supported, however, by several previous palaeontological field assessments undertaken in the broader
southern Karoo region by the author (See References and discussion on cumulative impacts below).

In the case of the No-Go Option (i.e. no EGI development), the possible loss of local heritage resources
through construction of the proposed electrical infrastructure (negative impact) would be avoided while
potential improvements in palaeontological understanding through professional mitigation - i.e.
recording and collection of palaeontological material and data (positive impacts) - would be lost. The
slow background destruction of fossils exposed at the surface through natural weathering and erosion
would continue, but at the same time new fossils are revealed for scientific study. On balance, it is
concluded that in all cases the No-Go alternative would probably have a neutral impact on
palaeontological heritage.

John E. Almond (2022) Natura Viva cc, Cape Town



Table 5: Palaeontological heritage impact assessment summary table for the Construction Phase of the Kwagga WEF 1-3 EGl development near Beaufort

West

¢ N.B. Refers to legally-protected fossil heritage of significant scientific and / or conservation value
¢ No significant further impacts anticipated during operational and decommissioning phases

excavations and
surface clearance

corridor (including substation
sites) by qualified
palaeontologist.

3. Monitoring for fossil remains
on an on-going basis by ECO/
ESO during the construction
phase.

4. Application of Chance Fossil
Finds Procedure.

Impact Impact Criteria Significance and Ranking Potential mitigation measures Significance and Ranking Confidence
(Pre-Mitigation) (Post-Mitigation) Level
CONSTRUCTION PHASE
Disturbance, Status Negative Low risk / impact (4) 1. Pre-construction survey of Very low impact (5) Medium
damage or Spatial Extent Site specific potentially sensitive, unsurveyed
destruction of - sectors of selected EGI corridor
fossils preserved at Duration Permanent (including substation sites) by
or beneath ground Consequence Moderate qualified palaeontologist.
surface within EGI Probability Very likely 2. Pre-construction recording and
develo_pment Reversibility Non-reversible judlc_lous sampling of new _a_nd
footprint due to b previously recorded scientifically
Irreplaceability Moderate valuable fossil remains within EGI




Table 6: Palaeontological heritage cumulative impact assessment summary table for the Kwagga WEF 1-3 EGI in the context of the other

authorized or proposed renewable energy projects in the region (~ 50 km radius)

¢ N.B. Assumes that all the proposed monitoring and mitigation recommendations made for all the relevant projects are consistently and fully

30

implemented.
Impact Impact Criteria Significance and Ranking Potential mitigation Significance and Ranking Confidence
(Pre-Mitigation) measures (Post-Mitigation) Level
CONSTRUCTION PHASE
Disturbance, Status Negative Moderate (3) 1. Pre-construction survey Low impact (4) Medium
damage or Spatial Extent Regional of potentially sensitive,
?est_rluction of g Duration Permanent unshurv_eyzdfsectqrs ofb
ossils preserved at . authorised footprints by
or beneath ground Conseq_L!ence Subst_antlal qualified palaeontologist.
surface within the Probability Very likely 2. Pre-construction
development Reversibility Non-reversible recording and judicious
footprint due to Irreplaceability | Moderate sampling of scientifically

excavations and
surface clearance

valuable fossil remains
inside, or within 10 m radius
of, authorised project
footprint by qualified
palaeontologist.

3. Monitoring for fossil
remains on an on-going
basis by ECO / ESO during
the construction phase.

4. Application of Chance
Fossil Finds Procedure

John E. Almond (2022)

Natura Viva cc, Cape Town



8.2. Cumulative Impacts

This cumulative impact assessment - summarized in Table 6 above - considers potential losses of a
significant fraction of scientifically important, conservation-worthy fossil heritage resources— especially
fossil vertebrates - preserved within the Abrahamskraal and Teekloof Formations of the southern Great
Karoo south of Beaufort West as a consequence of the construction of multiple renewable energy
developments and their associated EGlIs in the region.

Anticipated cumulative impacts on palaeontological heritage within a radius of approximately 50 km
around the EGI project area have already been extensively analyzed in previous reports for the Kwagga
WEF 1-3 projects by Almond (2021a-c) and will not be repeated at length. It is noted that a number of
additional WEF and (especially) developments have since been proposed for the Beaufort West region
since the gazetting of the Aberdeen and Beaufort West REDZ5 but these so far unauthorized projects
are less advanced than the Kwagga WEF 1-3 projects, while associated EGI corridors may not have
been determined. These more recent projects are therefore not considered here.

In all the strictly relevant field-based Karoo palaeontological studies under consideration (i.e. those
involving geological and fossil heritage comparable to those within the Kwagga EGI project area) the
palaeontological sensitivity of the project area and the palaeontological heritage impact significance for
the developments concerned has been rated as low. In all cases it was concluded by the author that,
despite the undoubted occurrence of scientifically-important fossil remains (notably fossil vertebrates,
petrified wood), the overall impact significance of the proposed developments was low because the
probability of significant impacts on scientifically important, unique or rare fossils was slight. While
fossils do indeed occur within most of the formations present, they tend to be sparse — especially as far
as fossil vertebrates are concerned - while the majority are poorly-preserved and / or represent common
forms that occur widely within the outcrop areas of the rock units concerned. Important exceptions
include rare, semi-articulated skeletal remains of therapsids and pareiasaur reptiles as well as well-
preserved dicynodont skulls of biostratigraphic significance from the Tapinocephalus Assemblage
Zone.

Anticipated cumulative impacts of the known renewable energy projects proposed or authorised for the
margins of the Great Karoo region to the south of Beaufort West — including the seven proposed
Kwagga WEF 1-3 grid connection projects - are assessed as NEGATIVE MODERATE without
mitigation. Overall impact significance may fall to NEGATIVE LOW with full mitigation since impacts will
then occur at a lower intensity and will be partially offset by valuable new scientific data. The analysis
only applies provided that all the proposed monitoring and mitigation recommendations made for all
these various projects are followed through. Since this is inherently unpredictable and (sadly) unlikely,
these cumulative impact assessments are necessarily provisional. Unavoidable residual negative
impacts may be partially offset by the improved understanding of Karoo palaeontology resulting from
appropriate professional mitigation. This is regarded as a positive impact for Karoo palaeontological
heritage.

In conclusion, the cumulative impacts on local fossil heritage anticipated for the various renewable
energy projects in the southern Great Karoo margins region due south of Beaufort West — including the
seven proposed Kwagga WEF 1-3 grid connection projects — are expected to lie within acceptable
limits, provided that all recommended mitigation recommendations for these projects are fully
implemented.

8.3. Impact Assessment Summary
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In terms of palaeontological heritage resources, the each of the seven proposed EGI developments for
the Kwagga WEF 1-3 are assigned an overall impact significance rating (Construction Phase) of
NEGATIVE LOW before mitigation and NEGATIVE VERY LOW after mitigation. No significant further
impacts on fossil heritage resources are anticipated in the planning, operational and decommissioning
phases. The No-Go Option might have a NEUTRAL impact significance. Anticipated cumulative impacts
in the context of several planned or authorized renewable energy projects in the region are assessed
as NEGATIVE MEDIUM before mitigation and NEGATIVE LOW after mitigation, falling within
acceptable limits. The No-Go Option for each EGI project will probably have a NEUTRAL impact
significance.

Anticipated cumulative palaeontological heritage impacts of the known renewable energy projects
proposed or authorised for the margins of the Great Karoo region to the south of Beaufort West —
including the seven proposed Kwagga WEF 1-3 grid connection projects - are assessed as NEGATIVE
MODERATE without mitigation. Overall impact significance may fall to NEGATIVE LOW with full
mitigation. These anticipated cumulative impacts fall within acceptable limits.

These ratings (Table 7) apply equally to all the powerline route options and substation sites under

consideration. There is therefore no preference on palaeontological heritage grounds for any particular
powerline route option of substation site alternative among those under consideration.

Table 7: Overall Impact Significance (Post Mitigation) — refers equally to all seven EGI projects

Phase Overall Impact Significance
Construction LOW (negative)

Operational No significant impacts
Decommissioning No significant impacts
Nature of Impact Overall Impact Significance
Cumulative - Construction MEDIUM (negative)
Cumulative - Operational No significant impacts
Cumulative - Decommissioning No significant impacts

9. Environmental Management Programme Inputs

The following palaeontological mitigation and monitoring is recommended in the case of each of the
seven Kwagga WEF 1-3 EGI projects under consideration here:

e Once the final EGI corridor is determined, a specialist palaeontological survey or “walk down”
of the corridor (including substation footprints) should be undertaken by a qualified
palaeontologist in the Pre-Construction Phase. The walk down would focus on potentially-
sensitive, previously unsurveyed sectors of the footprint, such as areas of extensive mudrock
exposure along drainage lines, erosion gullies and bedrock ridges, Previously recorded (see
sites listed in Table 4) as well as any new fossil sites of scientific or conservation value within
the corridor should be mitigated through recording and collection / sampling of fossil material
and associated geological data. The palaeontologist responsible will need to submit beforehand
a Work Plan for approval by Heritage Western Cape. The ensuing mitigation report should
make recommendations for any further palaeontological input (if any) in the Pre-construction
and Construction Phases. The fossil material collected must be curated in an approved
repository (museum / university collection). Standards for palaeontological reporting and
mitigation have been established by Heritage Western Cape (2016, 2021) and SAHRA (2013).

John E. Almond (2022) Natura Viva cc, Cape Town
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e During the Construction Phase of the EGI a standard Chance Fossil Finds Protocol will apply,
to be implemented by the ECO / ESO and, where necessary, a palaeontological specialist (See
Appendix 2). The Environmental Control Officer (ECO ) / Environmental Site Officer (ESO)
responsible for the development should be made aware of the possibility of important fossil
remains (vertebrate bones, teeth, petrified wood, plant-rich horizons etc.) being found or
unearthed during the construction phase of the development. Monitoring for fossil material of
all major surface clearance and deeper (>1m) excavations by the Environmental Site Officer
on an on-going basis during the construction phase is therefore recommended. Significant fossil
finds should be safeguarded and reported at the earliest opportunity to Heritage Western Cape
for recording and sampling by a professional palaeontologist (Contact details: Heritage
Western Cape. 3 Floor Protea Assurance Building, 142 Longmarket Street, Green Market
Square, Cape Town 8000. Private Bag X9067, Cape Town 8001. Tel: 021 483 5959.
Email:ceoheritage @westerncape.gov.za).

e These recommendations should be included within the EMPr for each of the Kwagga WEF 1-3
grid connection developments.

10. Final Specialist Statement and Authorisation Recommendation

10.1. Statement and Reasoned Opinion

The combined EGI corridor for the Kwaggas WEF 1-3 developments is underlain by Middle Permian
continental sediments of the Lower Beaufort Group that are characterized by sparse, largely
unpredictable fossil remains — notably those of various vertebrate subgroups — that may be of high
scientific and conservation value. The project area is of overall Low Palaeosensitiviy, however. Only a
few (c. 10) fossil sites, some of which have since been collected (Table 4), and no palaeontological
heritage No-Go areas have been identified within the EGI corridor.

Each of the seven proposed EGI developments for the Kwagga WEF 1-3 are assigned an overall impact
significance rating (Construction Phase) of NEGATIVE LOW before mitigation and NEGATIVE VERY
LOW after mitigation. No significant further impacts on fossil heritage resources are anticipated in the
planning, operational and decommissioning phases. The No-Go Option might have a NEUTRAL impact
significance. Anticipated cumulative impacts in the context of several planned or authorized renewable
energy projects in the region are assessed as NEGATIVE MEDIUM before mitigation and NEGATIVE
LOW after mitigation, falling within acceptable limits.

Given their very similar geological and palaeontological context, and the fact that the great majority of
known or new fossil sites can be mitigated in the Pre-Construction Phase, these ratings apply equally to all
the powerline route options and substation sites under consideration. There is therefore no preference on
palaeontological heritage grounds for any particular powerline route option or substation site alternative
among those under consideration.

The proposed EGI developments are not fatally flawed. On condition that the recommended mitigation
measures outlined in Section 9 of this report and the Chance Fossil Finds Protocol tabulated in
Appendix 2 are included within the EMPr and implemented in full during the Construction Phase, there
are no objections on palaeontological heritage grounds to the authorization of any of the seven
proposed WEF EGI developments.

10.2. EA Condition Recommendations regarding Palaeontological Heritage

John E. Almond (2022) Natura Viva cc, Cape Town
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There are no objections on palaeontological heritage grounds to the authorization of any of the seven
proposed WEF EGI developments on condition that:

e the recommended mitigation measures outlined in Section 9 of this report and the Chance
Fossil Finds Protocol tabulated in Appendix 2 are included within the EMPr and implemented
in full during the Construction Phase

11. References

Extensive additional references relevant to the Kwagga WEF 1-3 EGI project area are provided in the
reports by Almond (2021a-c, 2021, 2022) cited below.

ALMOND, J.E. 2010. Palaeontological impact assessment: pre-scoping desktop study. Proposed
Mainstream wind farm to the south of Beaufort West, Western Cape, 19 pp. Natura Viva cc., Cape
Town.

ALMOND, J.E. 2015. Proposed Amendment to the Mainstream 280 MW Wind Farm, Beaufort West,
Western Cape. Palaeontological heritage statement, 5 pp. Natura Viva cc, Cape Town.

ALMOND, J.E. 2018. Proposed Trakas and Beaufort West 140 MW Wind Farms and associated
electrical infrastructure near Beaufort West, Central Karoo District, Western Cape. Palaeontological
heritage assessment: field-based study, 60 pp. Natura Viva cc, Cape Town.

ALMOND, J.E. 2021a. Proposed Development of the Kwagga 1 Wind Energy Facility near Beaufort
West in the Central Karoo District, Western Cape. Palaeontological heritage: combined desktop & field-
based screening study & site sensitivity verification, 18 pp. Natura Viva cc, Cape Town.

ALMOND, J.E. 2021b. Proposed Development of the Kwagga 2 Wind Energy Facility near Beaufort
West in the Central Karoo District, Western Cape. Palaeontological heritage: combined desktop & field-
based screening study & site sensitivity verification, 17 pp. Natura Viva cc, Cape Town.

ALMOND, J.E. 2021c. Proposed Development of the Kwagga 3 Wind Energy Facility near Beaufort
West in the Central Karoo District, Western Cape. Palaeontological heritage: combined desktop & field-
based screening study & site sensitivity verification, 18 pp. Natura Viva cc, Cape Town.

ALMOND, J.E. 2021d. Proposed construction of the Koup 1 Wind Energy Facility and associated grid
infrastructure near Beaufort West, Western Cape Province, South Africa. Palaeontological heritage
report, 101 pp. Natura Viva cc. Cape Town.

ALMOND, J.E. 2021e. Proposed construction of the Koup 2 Wind Energy Facility and associated grid
infrastructure near Beaufort West, Western Cape Province, South Africa. Palaeontological heritage
report, 99 pp. Natura Viva cc. Cape Town.

ALMOND, J.E. 2021f. Proposed on-site substation, 132 kV powerline and associated infrastructure for
the authorised Beaufort West Cluster Wind Farms, Central Karoo District Municipality, Western Cape
Province. Site sensitivity verification report, 22 pp. Natura Viva cc, Cape Town.

ALMOND, J.E. 2022. Authorised Mainstream Beaufort West Cluster Wind Farms near Beaufort West,

Central Karoo District Municipality, Western Cape Province: Beaufort West Wind Facility & Trakas Wind
Facility. Palaeontological heritage overview of final project layouts, 57 pp. Natura Viva cc, Cape Town.

John E. Almond (2022) Natura Viva cc, Cape Town



35

ALMOND, J.E. & PETHER, J. 2008. Palaeontological heritage of the Western Cape. Interim SAHRA
technical report, 20 pp. Natura Viva cc., Cape Town.

COLE, D.I., JOHNSON, M.R. & DAY, M.O. 2016. Lithostratigraphy of the Abrahamskraal Formation
(Karoo Supergroup), South Africa. South African Journal of Geology 119.2, 415-424.

DAY, M.O. AND RUBIDGE, B.S., 2014. A brief lithostratigraphic review of the Abrahamskraal and
Koonap Formations of the Beaufort Group, South Africa: Towards a basin-wide stratigraphic scheme
for the Middle Permian Karoo. Journal of African Earth Sciences 100, 227-242.

DAY M.O., RAMEZANI J, BOWRING S.A., SADLER P.M., ERWIN D.H., ABDALA F. & RUBIDGE B.S.
2015. When and how did the terrestrial mid-Permian mass extinction occur? Evidence from the tetrapod
record of the Karoo Basin, South Africa. Proceedings of the Royal Society B282: 20150834.
http://dx.doi.org/10.1098/rspb.2015.0834.

DAY, M.O. & RUBIDGE, B.S. 2020. Biostratigraphy of the Tapinocephalus Assemblage Zone (Beaufort
Group, Karoo Supergroup), South Africa. South African Journal of Geology 123, 149 - 164.

HERITAGE WESTERN CAPE 2021. Guide for minimum standards for archaeology and palaeontology
reports submitted to Heritage Western Cape - June 2021, 6 pp.

JOHNSON, M.R. & KEYSER, A.W. 1979. The geology of the Beaufort West area. Explanation of
geological Sheet 3222, 14 pp. Council for Geoscience, Pretoria.

JOHNSON, M.R., VAN VUUREN, C.J., VISSER, J.N.J., COLE, D.I., WICKENS, H. DE V., CHRISTIE,
A.D.M., ROBERTS, D.L. & BRANDL, G. 2006. Sedimentary rocks of the Karoo Supergroup. In:
Johnson. M.R., Anhaeusser, C.R. & Thomas, R.J. (eds.) The geology of South Africa, pp. 461-499.
Geological Society of South Africa, Johannesburg & the Council for Geoscience, Pretoria.

KITCHING, J.W. 1977. The distribution of the Karroo vertebrate fauna, with special reference to
certain genera and the bearing of this distribution on the zoning of the Beaufort beds. Memoirs of the
Bernard Price Institute for Palaeontological Research, University of the Witwatersrand, No. 1, 133 pp
(incl. 15 pls).

KINAHAN, J. 2008. Archaeological Baseline Survey of the Proposed Ryst Kuil Uranium Project, 18 pp.
Turgis Consulting (Pty) Ltd.

MACRAE, C. 1999. Life etched in stone. Fossils of South Africa, 305 pp. The Geological Society of
South Africa, Johannesburg.

McCARTHY, T. & RUBIDGE, B. 2005. The story of Earth and life: a southern African perspective on a
4.6-billion-year journey. 334pp. Struik, Cape Town.

PARTRIDGE, T.C. & MAUD, R.R. 1987. Geomorphic evolution of southern Africa since the Mesozoic.
South African Journal of Geology 90: 179-208.

RUBIDGE, B.S. (Ed.) 1995. Biostratigraphy of the Beaufort Group (Karoo Supergroup). South African
Committee for Biostratigraphy, Biostratigraphic Series No. 1., 46 pp. Council for Geoscience, Pretoria.

SAHRA 2013. Minimum standards: palaeontological component of heritage impact assessment reports,
15 pp. South African Heritage Resources Agency, Cape Town.

John E. Almond (2022) Natura Viva cc, Cape Town



36

SMITH, R.M.H. & KEYSER, A.\W. 1995. Biostratigraphy of the Tapinocephalus Assemblage Zone. Pp.
8-12 in Rubidge, B.S. (ed.) Biostratigraphy of the Beaufort Group (Karoo Supergroup). South African
Committee for Stratigraphy, Biostratigraphic Series No. 1. Council for Geoscience, Pretoria.

SMITH, R., RUBIDGE, B. & VAN DER WALT, M. 2012. Therapsid biodiversity patterns and
paleoenvironments of the Karoo Basin, South Africa. Chapter 2 pp. 30-62 in Chinsamy-Turan, A. (Ed.)
Forerunners of mammals. Radiation, histology, biology. xv + 330 pp. Indiana University Press,
Bloomington & Indianapolis.

SMITH, R.M.S. et al. 2020. Introduction to the tetrapod biozonation of the Karoo Supergroup. South
African Journal of Geology 123, 131-140 « doi:10.25131/sajg.123.0009.

TOERIEN, D.K. 1979. The geology of the Oudtshoorn area. Explanation to Sheet 3322. 13 pp.
Geological Survey / Council for Geoscience, Pretoria.

VAN DER WALT, M., DAY, M., RUBIDGE, B., COOPER, A.K. & NETTERBERG, I. 2010. A new GIS-
based biozone map of the Beaufort Group (Karoo Supergroup), South Africa. Palaeontologia Africana
45, 1-5.

WILSON, A., FLINT, S., PAYENBERG, T., TOHVER, E. & LANCI, L. 2014. Archiectural styles and
sedimentology of the fluvial Lower Beaufort Group, Karoo Basin, South Africa. Journal of Sedimentary
Research 84, 326-348.

12. Details of Specialist

Dr John Almond has an Honours Degree in Natural Sciences (Zoology) as well as a PhD in Palaeontology
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Appendix 1 - Specialist Statement of Independence

I, Dr John Edward Almond, declare that —

e | act as the independent specialist in this application;
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| 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;

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

| 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;

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

| 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

| realise that a false declaration is an offence in terms of regulation 48 and is punishable in terms
of section 24F of the Act.

in E /nrdt

Signature of the Specialist:

Name of Company: Natura Viva cc, Cape Town, RSA

Date: 20 June 2022
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Appendix 2: KWAGGA WEF 1-3 grid connection projects south of Beaufort West

Province & region:

Western Cape (Central Karoo District): Beaufort West and Prince Albert Local Municipalities

Responsible Heritage
Resources Agency

Heritage Western Cape (Contact details: Heritage Western Cape. 3 Floor Protea Assurance Building, 142 Longmarket Street, Green
Market Square, Cape Town 8000. Private Bag X9067, Cape Town 8001. Tel: 021 483 5959 Email: ceoheritage @westerncape.gov.za)

Rock unit(s)

Abrahamskraal & Teekloof Formations (Lower Beaufort Group), Late Caenozoic alluvium and other superficial deposits

Potential fossils

Fossil vertebrate bones, teeth, trace fossils, trackways, petrified wood, plant-rich beds in the Lower Beaufort Group bedrocks.
Fossil mammal bones, teeth, horn cores, freshwater molluscs, plant material in Late Caenozoic alluvium.

ECO protocol

1. Once alerted to fossil occurrence(s): alert site foreman, stop work in area immediately (N.B. safety first!), safeguard site with security
tape / fence / sand bags if necessary.

2. Record key data while fossil remains are still in situ:
e Accurate geographic location — describe and mark on site map / 1: 50 000 map / satellite image / aerial photo
e Context — describe position of fossils within stratigraphy (rock layering), depth below surface
e Photograph fossil(s) in situ with scale, from different angles, including images showing context (e.g. rock layering)

3. If not feasible to leave fossils in situ (emergency procedure only):

3. If feasible to leave fossils in situ: Carefully remove fossils, as far as possible still enclosed within the original
Alert Heritage Resources Agency and project | sedimentary matrix (e.g. entire block of fossiliferous rock)

palaeontologist (if any) who will advise on any | Photograph fossils against a plain, level background, with scale

necessary mitigation Carefully wrap fossils in several layers of newspaper / tissue paper / plastic bags
Ensure fossil site remains safeguarded until | Safeguard fossils together with locality and collection data (including collector and
clearance is given by the Heritage Resources | date) in a box in a safe place for examination by a palaeontologist

Agency for work to resume Alert Heritage Resources Agency and project palaeontologist (if any) who will advise
on any necessary mitigation

4. If required by Heritage Resources Agency, ensure that a suitably-qualified specialist palaeontologist is appointed as soon as
possible by the developer.

5. Implement any further mitigation measures proposed by the palaeontologist and Heritage Resources Agency

Specialist
palaeontologist

Submit a Paleontological Heritage Work Plan for approval by Heritage Western Cape. Record, describe and judiciously sample fossil
remains together with relevant contextual data (stratigraphy / sedimentology / taphonomy). Ensure that fossils are curated in an
approved repository (e.g. museum / university / Council for Geoscience collection) together with full collection data. Submit
Palaeontological Mitigation report to Heritage Resources Agency. Adhere to best international practice for palaeontological fieldwork
and Heritage Resources Agency minimum standards.




Appendix 3: Compliance with the Appendix 6 of the 2014 EIA Regulations (as amended)

Requirements of Appendix 6 (Specialist Reports) of Government Notice R326
(Environmental Impact Assessment (EIA) Regulations of 2014, as amended)

Section where this
has been addressed
in the Specialist
Report

1. (1) A specialist report prepared in terms of these Regulations must contain -

a) details of -
i. the specialist who prepared the report; and 12
ii. the expertise of that specialist to compile a specialist report including a
curriculum vitae;
b) a declaration that the specialist is independent in a form as may be specified by Appendix 1
the competent authority;
¢) anindication of the scope of, and the purpose for which, the report was prepared,; 11
(cA) an indication of the quality and age of base data used for the specialist report; 2.1
(cB) a description of existing impacts on the site, cumulative impacts of the proposed 8
development and levels of acceptable change;
d) the duration, date and season of the site investigation and the relevance of the n/a
season to the outcome of the assessment;
e) adescription of the methodology adopted in preparing the report or carrying out 5
the specialised process inclusive of equipment and modelling used;
f) details of an assessment of the specific identified sensitivity of the site related to
the proposed activity or activities and its associated structures and infrastructure, 8
inclusive of a site plan identifying site alternatives;
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 Figures 7 to 10
avoided, including buffers;
i) a description of any assumptions made and any uncertainties or gaps in 29
knowledge; '
j) a description of the findings and potential implications of such findings on the 6 8 10
impact of the proposed activity or activities; T
k) any mitigation measures for inclusion in the EMPr; 9
Table 6
[) any conditions for inclusion in the environmental authorisation; 8,10.2
m) any monitoring requirements for inclusion in the EMPr or environmental 9
authorisation;
n) areasoned opinion-
i. whether the proposed activity, activities or portions thereof should be
authorised,;
(iA) regarding the acceptability of the proposed activity or activities; and 101
ii. if the opinion is that the proposed activity, activities or portions thereof '
should be authorised, any avoidance, management and mitigation
measures that should be included in the EMPr, and where applicable,
the closure plan;
0) adescription of any consultation process that was undertaken during the course 23
of preparing the specialist report; '
p) a summary and copies of any comments received during any consultation n/a
process and where applicable all responses thereto; and
g) any other information requested by the competent authority.
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Requirements of Appendix 6 (Specialist Reports) of Government Notice R326
(Environmental Impact Assessment (EIA) Regulations of 2014, as amended)

Section where this
has been addressed
in the Specialist

Report
(2) Where a government notice by the Minister provides for any protocol or minimum | Part A of the
information requirement to be applied to a specialist report, the requirements as | Assessment

indicated in such notice will apply.

Protocols published
in GN 320 on 20
March 2020 are
applicable (i.e. Site
sensitivity
verification
requirements where
a specialist
assessment is
required but no
specific assessment
protocol has been
prescribed).

John E. Almond (2022)

Natura Viva cc, Cape Town
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Basic Assessment Processes for the Proposed Development of seven 132 kV overhead transmission
| poweriines and its associated Electrical infrastructure near Beaufort West in the Western Cape Province

Kindiy note the following:

1. This form must always be used for applications that must be subjected to Basic Assessment or Scoping &
Environmental Impact Reporting where this Department is the Competent Authority.

2. This form is current as of 01 September 2018. It is the responsibility of the Applicant / Environmental Assessment -
Practitioner (EAP) to ascertain whether subsequent versions of the form have been published or produced by the
Competent  Authority. The latest available Departmental templates are available  at
hitps://www.environment.gov.za/documents/forms. o ‘

3. A copy of this form containing original signatures must be appended to all Draft and Final Reports submitted to the
department for consideration.

4. Al documentation delivered to the physical address contained in this form must be delivered during the official -
Departmental Officer Hours which is visible on the Departmental gate. :

5. All EIA related documents (includes application forms, reports or any EIA related submissions) that are faxed;
emailed; delivered to Security or placed in the Departmental Tender Box will not be accepted, only hardcopy
submissions are accepted.

Departmental Details

Postal address:

Department of Environmental Affairs

Attention: Chief Director: Integrated Environmental Authorisations
Private Bag X447

Pretoria

0001

Physical address:

Department of Environmentai Affairs

Attention: Chief Director: Integrated Environmental Authorisations
Environment House

473 Steve Biko Road

Arcadia

Queries must be directed fo the Directorate: Coordination, Sirategic Planning and Suppert at;
Email: EIAAdmin@environment.gov.za

Details of Speciaiist, Declaration and Undertaking Under Oaih
Page 1of3



B B

SPECIALIST INFORMATION
Specialist Company Name: | NATURA VIVA CC
B-BBEE . Contribution level (indicate 1 | 4 Percentage 100
to 8 or non-compliant) Procurement
recognition
Specialist name: Dr John Edward Almond
Specialist Qualifications: PhD (palaeontology)
Professional Palaeontological Society of Southern Africa, Association of Professional Heritage
affiliation/registration: Practitioners (W Cape)
Physical address: 76 Breda Park, Breda Street, Oranjezicht, CAPE TOWN
Postal address: 76 Breda Park, Breda Street, Oranjezicht, CAPE TOWN
Postal code: 8001 Cell; n/a
Telephone: 021 462 3622 Fax: n/a
E-mail: naturaviva@universe.co.za
2. DECLARATION BY THE SPECIALIST

|, Dr John Edward Almond, declare that -

| act as the independent specialist in this application;
| 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;

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

| 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;
| will comply with the Act, Regulations and all other applicable legislation;
| have no, and will not engage in, conflicting interests in the undertaking of the activity;
| 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
| realise that a false declaration is an offence in terms of regulation 48 and is punishable in terms of section 24F of
the Act.

/4,\ E Piwd

Signature of the Specialist

NATURA VIVA CC

Name of Company

Tt T et

Date

Details of Specialist, Declaration and Undertaking Under Qath
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3. UNDERTAKING UNDER OATH/ AFFIRMATION

|, Dr John Edward Almond, swear under oath / affirm that all the information submitted or to be submitted for the
purposes of this application is true and correct.

W & Ninot

Signature of the Specialist

NATURA VIVA CC

Name of Company

" A, 2T
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Kwagga OTP

EXECUTIVE SUMMARY

Section 1. Generic description of the entire route of the Kwagga
Overhead Transmission Powerline and associated grid
infrastructure

ABO Wind Renewable Energies (Pty) Ltd (“the Developer”) is proposing seven options for the construction of a 132
kV overhead transmission powerline in support of the proposed Kwagga Wind Energy Facility (WEF) 1 (DFFE Ref: 14-
12-16-3-3-2-2070), Kwagga WEF 2 (DFFE Ref: 14-12-16-3-3-2-2071) and Kwagga WEF 3 (DFFE Ref: 14-12-16-3-3-2-
2072), near Beaufort West in the Western Cape. The DFFE granted Environmental Authorisation (EA) for the
proposed Kwagga WEF 1, Kwagga WEF 2 and Kwagga WEF 3 on 7 April 2022. The seven proposed 132 kV overhead
transmission powerline options will facilitate the connection of the proposed Kwagga WEFs 1-3 to the national grid
via the proposed Eskom 132 kV Varsfontein Switching Substation (DFFE Reference number pending) and the
proposed Beaufort West 132 kV-400 kV Linking Station (DFFE Ref: 14-12-16-3-3-2-925-1).

This report provides an assessment of the Terrestrial Biodiversity and Species of the Kwagga OTP. The approach,
methodology and legislative framework is explained in Chapters 2 and 3 in the report.

Location, topography, climate, geology and soils
The site is situated in the Western Cape province about 70 km south of Beaufort West and east of the N12 road to
Oudtshoorn. The site is drained by a number of ephemeral watercourses.

The mean annual rainfall in the region ranges from 236 mm at Beaufort West to 253 mm at Willowmore. October
to April is the main rainy season at Beaufort West when about 77% of the annual rainfall occurs. Mean annual
temperature for Beaufort West is 17.7°C with extreme maximum and minimum temperatures 41.4°C and -5.6°C
respectively.

The dominant geology consists of mudstone with siltstone and sandstone and thin greenish cherty beds and thin
pink tuff beds in places. Alluvium occurs along the drainage lines. The site falls in the Fc Land Type that consists of
Glenrosa and/or Mispah soil forms where lime is generally present in the entire landscape.

Vegetation and flora
The site falls in the Nama-Karoo Biome and more specifically in the Lower Karoo Bioregion (NKI) between Beaufort
West and Klaarstroom and in the Gamka Karoo (NKI 1) vegetation type.

Overall, the vegetation on the Kwagga OTP site is structurally fairly homogeneous with dwarf shrubs (Karoo bushes)
being dominant. The data of all vegetation surveys on Kwagga WEFs 1, 2 and 3, as well as the current surveys for the
Kwagga OTP route, were combined to improve the identification of habitat types in the area. Overall, eight broad
habitat types/plant communities were distinguished within the combined area. However, only Habitats 1, 2, 3, 4,6
& 8 were distinguished on the Kwagga OTP route (thus Habitats 5 and 7 were not present on the powerline route).

The study area has been poorly collected botanically. A list of 242 plant species that could be found in the region
was downloaded from the South African Biodiversity Institute’s website. During the field surveys, 291 species were
recorded on Kwagga WEFs 1, 2 and 3 as well as on the Kwagga OTP route combined. Combined the NewPosa list and
the list for the current study yielded 437 species which could potentially occur at the site.

Ekotrust: June 2022 i



Kwagga OTP

Two IUCN red-listed species occur in the region according to the NewPosa (SANBI) list (see Appendix B). Ninety-
three (93) plant species are listed as provincially protected (Schedule 4). Most of the protected species belong to
the Aizoaceae. No threatened or protected species under the National Environmental Management: Biodiversity Act
(Act No. 10 of 2004) is listed for the study area and none were found at the site. Fifteen species listed by CITES were
recorded during the site survey. No nationally protected tree species is listed for the site and none were recorded
during the site visit. Seven plant species are listed as endemic to the Gamka Karoo Vegetation Type, but none of
these species were encountered during the site visits. In total 19 alien plant species are listed for the study area of
which 10 are categorised as invasive and nine as naturalised. Only five of these alien invasive species were observed
on site.

Fauna

The site falls within the distribution range of 20 terrestrial mammal species. However, no IUCN threatened mammal
species were listed for the environs of the Kwagga OTP site. Although the riverine rabbit (Bunolagus monticularis) is
flagged as medium sensitivity for the site by the ‘screening tool’, the probability that the species occurs at the site
is negligible and potential impacts on this species cannot be considered to be a legitimate concern. This is confirmed
through communication with the EWT Drylands Programme, which considers monitoring for the presence of this
species at the site unnecessary.

Thirty-two reptiles are listed for the region. The Karoo dwarf tortoise (Chersobius boulengeri) is listed as IUCN
Endangered and is also in CITES Appendix Il together with two other tortoise species. The Karoo dwarf tortoise is an
endemic species occurring in the region and is associated with dolerite ridges and rocky outcrops. No dolerite ridges
are present on the site and rocky outcrops cover only a small portion of the site. Thus, with proper mitigation
measures such as avoiding rocky outcrops, negative impacts on the Karoo dwarf tortoise will be avoided.
Furthermore, a herpetological investigation on Trakaskuilen and surrounds could also find no evidence of live
specimens or shell fragments and concluded that the habitat was not suitable for the species.

Conservation

The Kwagga OTP site is located in the Gamka Karoo (NKI 1) vegetation type which is classified as Least Concern. The
site is not located in a statutorily protected area and does not form part of the NPAES. The site does not fall within
any Centre of Endemism. The Critical Biodiversity Map indicates the presence of CBAs along small sections of the
Kwagga OTP route. Development within CBAs is not encouraged. Since a powerline can maintain the natural
vegetation cover of CBAs in a healthy ecological state, it can be regarded as a permissible land use. Nevertheless,
CBAs should be avoided wherever possible. Overall the impact of the development within the identified CBAs and
ESAs is believed to be small.

The Ecological Support Areas (ESAs) follow the smaller watercourses on site. However, ESAs are not essential for
meeting biodiversity targets, although they play an important role in supporting the ecological functioning in a CBA.
ESAs need to be maintained in at least a functional and often natural state, but some limited habitat loss may be
acceptable. Other Natural Areas (ONAs) represent the largest area in the region and form a matrix within which the
CBAs and ESAs occur.

The areas classified as Freshwater Ecosystem Priority Areas (FEPA) intersect some sections of the powerline route
between Substations B and E. However, the area mapped as FEPA did not emerge as being highly sensitive in the
current assessment and the sensitivity model that was applied, classified only the drainage lines in the FEPA as being
of medium sensitivity.

Ecological processes, functioning and drivers

The clearing of the vegetation at the footprints of the infrastructure is expected to be small in relation to the adjacent
landscape where no change to the ecological processes is anticipated. The relatively small footprint of the
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infrastructure will not hinder pollination by airborne pollinators. Migration of ground-dwelling organisms will
temporarily be hindered at the construction sites, but ecological connectivity should not be disrupted during the
operational phase. Overall, it is unlikely that the project will contribute to the disruption of broad-scale ecological
processes such as dispersal, migration or the ability of fauna to respond to fluctuations in climate or other conditions.
The infrastructure will not cause any additional impediment to ecological corridors and habitat fragmentation should
not be an issue. The level of alien infestation at the site was low. Nevertheless, an alien invasive plant species
monitoring and control programme needs to be initiated to control invasions.

Sensitivity

A sensitivity model was applied to the data for each habitat (plant community) on site. Overall, the mountainous
parts (Habitats 1 & 2), quartz patches (Habitat 3), shrubveld on deep sandy loam soils (Habitat 6) and drainage lines
(Habitat 8) were of medium sensitivity in the area. There were a number of protected and CITES listed species found
on the rocky ridges (Habitats 1 & 2) and the quartzitic rocky plains (Habitat 3) which should be taken into account
when selecting the sites for the Kwagga OTP infrastructure.

Buffers are applicable to the development along the watercourses. The buffer zones as delineated by the bat and
aquatic specialists should be observed when planning powerline infrastructure.

Section 2: Kwagga OTP — Segment B — E

Screening Report

The screening tool rated the sensitivity of the Plant Species Theme as Medium. Three sensitive plant species were
highlighted by the screening tool of which none were found along the powerline. However, many provincially
protected/specially protected and CITES Il listed species were recorded on site. These species are mostly associated
with cliffs, scarps, rocky ridges (outcrops) and quart patches and pylons should not be positioned on these habitats.

The screening tool rated the sensitivity of the Animal Species Theme (birds excluded) as Medium. Animal species
highlighted by the screening tool for the region included the riverine rabbit (Bunolagus monticularis) and Karoo
dwarf tortoise (Chersobius boulengeri). Extensive camera trapping in the area could demonstrate that the riverine
rabbit did not occur in the area. A herpetological investigation on Trakaskuilen could also find no evidence of live
specimens or shell fragments of the Karoo dwarf tortoise. Furthermore, the habitat was not regarded as suitable for
the species.

The screening tool rated the sensitivity of the Relative Terrestrial Biodiversity Theme as Very High based on the
presence of CBAs, ESAs and FEPAs.

Issues, risks and impacts
The key issue is that part of the site has been identified as CBA.

The following direct, indirect and cumulative impacts of the proposed development on the Terrestrial Biodiversity
and Species were assessed based on the knowledge gained during the site visit and literature review.

=  The clearing of natural vegetation

=  The loss of threatened, protected, CITES listed and/or endemic plants/animals

=  Loss of faunal habitat

=  Direct faunal mortalities due to construction and increased traffic

= Increased dust deposition

= Increased human activity and associated increased noise levels

=  Establishment of alien vegetation

= Increased water run-off and erosion
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Cumulative impacts
= Vegetation loss and habitat destruction
=  Compromising integrity of CBAs, ESAs and NPAES
=  Reduced ability to meet conservation obligations & targets
= Loss of landscape connectivity and disruption of broad-scale ecological processes

Significance of environmental impacts

Each of the impacts on Segment B — E is briefly described in Chapter 11 in terms of the nature; proposed mitigation
measures; and the significance of the impact without and with the mitigation measures applied. The impact
assessment is summarized in Section 11.5 of the report.

Overall Impact Significance (Post Mitigation) was as follows:

Phase Overall Impact Significance
Construction Very low to Low
Operational Very low

Decommissioning Very low

Cumulative Low

Preferred infrastructure locations
Servitude road:
e Powerline servitude should follow existing farm roads where possible.
e Avoid cliffs, rocky ridges, rocky sheets and quartz patches and minimise impact at drainage lines.

Powerline and pylons:
e Placing of pylons should avoid sensitive habitats such as cliffs, rocky ridges, rocky sheets, quartz patches
and drainage lines.

On-site substation:
e The footprint of the Varsfontein collector (Substation B) should avoid Habitat 3 (Figure 21).

Legislative and permit requirements

The most important permit requirement is the permit that needs to be obtained for the removal of plant species
protected in the Western Cape. Legislative requirements also relate to the combatting of alien invasive species.
Other aspects are summarised in Chapter 12.

Environmental management programme input
The impacts, mitigation measures, management objectives and actions as well as monitoring for the EMPr are
summarised in the Environmental Management Programme (see Chapter 13).

Final specialist statement and authorisation recommendation

The low impact significance and low sensitivity rating for many of the habitats means the project could go ahead
without major constraints, provided the mitigation measures and management actions proposed to conserve
protected fauna and flora on the site are taken into consideration. We thus recommend authorisation of the project
provided all mitigation measures are implemented.

A brief summary of the most important considerations is provided below:
Vegetation:
e Vegetation types: The Gamka Karoo is listed as Least Concern.

e Threatened plant species: No IUCN red-list threatened plant species were encountered during the field
survey.
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Species listed by the Screening Tool: None of the species listed by the screening tool were found on site.
Habitats: None of the habitats had a high or very high sensitivity.

Overall sensitivity of plant theme: This is rated as medium. However, if the suggested mitigation measures
are followed it could be rated as low.

Threatened animal species: Suitable habitat for the critically endangered riverine rabbit (Bunolagus
monticularis) does not seem to be present on site and no sightings were recorded when the area was
monitored. The Karoo dwarf tortoise was not encountered during the site survey and suitable habitat for
this species does not appear to be available according to a herpetological study on the farm Trakaskuilen.
Overall sensitivity of animal theme (birds excluded): This is rated as medium. However, if the suggested
mitigation measures are followed the threatened animal species should not be negatively affected although
it is unlikely that they do occur.

Conservation:

Protected Areas: The study area is not located in a protected area.

National Protected Areas Expansion Strategy (NPAES): The development will not interfere with the
protected areas expansion strategy.

Critical Biodiversity Areas (CBAs): A CBA marginally intersect the Kwagga OTP in Segment B — E, north of
Substation E. Since a powerline can maintain the natural vegetation cover of CBAs in a healthy ecological
state, it can be regarded as a permissible land use. Nevertheless, CBAs should be avoided wherever
possible.

Ecological Support Areas (ESAs): The ESAs on site follow the smaller watercourses with a number of ESAs
along the OTP route in Segment B — E. However, the extent of the development is relatively small and
ecological processes that operate within or across ESAs will not be altered by the development. Thus, no
additional loss of ecological connectivity in relation to the broader landscape is likely.

Freshwater Ecosystem Priority Area (FEPA): FEPAs intersect a large section of the powerline route in
Segment B —E.

Ecological processes, function and drivers:

Overall, it is unlikely that the development will contribute to the disruption of broad-scale ecological
processes such as dispersal, migration or the ability of fauna to respond to fluctuations in climate.

The disturbance caused by the construction of the Kwagga OTP will create conditions favourable for
invasion by alien species. Alien invasive species are currently not common in the area, although a few
declared invasive species were noted on site.

Significance of environmental impacts:

Overall the significance of the environmental impacts was rated as low to very low. In summary:

e Since the development footprint is small, the loss of habitat or species will be limited.

e The extent of clearing activities in the Gamka Karoo vegetation type is small in relation to the remaining
extent of the vegetation types and ecosystem threat status will not be affected.

e None of the habitats identified were rated as highly sensitive, and the overall impact per habitat type
will be small.

e Theimpact on overall species and ecosystem diversity of the adjacent land will not be affected and the
impact will be small.

e The impact on populations of threatened or protected species will be negligible.

e Depending on the type of fencing to be erected at some of the infrastructure, the powerline will
contribute minimally to obstruction of animal movement.

e Alist of key environmental mitigation and management actions is provided.
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GLOSSARY

Alien invasive species

Any species whose establishment and spread outside of its natural distribution range (i) threatens ecosystems,
habitats or other species or has a demonstrable potential to threaten ecosystems, habitats or other species; and
(if) may result in economic or environmental harm or harm to human health.

Alternative A possible course of action, in place of another, that would meet the same purpose and need (of the
proposal). Alternatives can refer to any of the following, but are not limited to: alternative sites for
development, alternative projects for a particular site, alternative site layouts, alternative designs,
alternative processes and alternative materials.

Alluvium Unconsolidated material deposited by flowing water

Biodiversity The variability among living organisms from all sources including, terrestrial, marine and other aquatic ecosystems

and the ecological complexes of which they are part. It includes diversity within species, between species and of
ecosystems.

Category 1a Listed Invasive Species

Species listed by notice in terms of section 70(1)(a) of the act, as a species that must be combatted or eradicated.
Landowners are obliged to take immediate steps to control Category 1a species in compliance with sections 75(1),
(2) and (3) of the Act. If an Invasive Species Management Programme has been developed in terms of section
75(4) of the Act, a person must combat or eradicate the listed invasive species in accordance with such
programme.

Category 1b Listed Invasive Species

Species listed by notice in terms of section 70(1)(a) of the act, as species that must be controlled. If an Invasive
Species Management Programme has been developed in terms of section 75(4) of the Act, a person must control
the listed invasive species in accordance with such programme.

Category 2 Listed Invasive Species

Species listed by notice in terms of section 70(1)(a) of the Act as species which require a permit to carry out a
restricted activity specified in the Notice or an area specified in the permit, as the case may be. Permit-holders
must ensure that specimens of the species do not spread outside of land or area specified in the Notice or permit.

Category 3 Listed Invasive Species

A species listed by notice in terms of section 70(1)(a) of the act, as species which are subject to exemptions in
terms of section 71(3) and prohibitions in terms of section 71A of the Act, as specified in the Notice. However,
Category 3 Listed Invasive Species that occurs in riparian areas must be considered to be a Category 1b Listed
Invasive Species and must be managed according to regulation 3.

Critical Biodiversity Areas

Areas required to meet biodiversity targets for ecosystems, species or ecological processes. CBAs are regarded as
areas of high biodiversity and ecological value and need to be kept in a natural or near-natural state, with no
further loss of habitat or species.

Development

The building, erection, construction or establishment of a facility, structure or infrastructure, including associated
earthworks or borrow pits, that is necessary for the undertaking of a listed or specified activity.

Development footprint

Any evidence of physical alteration as a result of the undertaking of any activity.

Ecological Support Areas

These are not essential for meeting biodiversity targets, but play an important role in supporting the functioning
of Protected Areas or CBAs and are often vital for delivering ecosystem services. ESAs must be maintained in at
least a functional and often natural state, but some limited habitat loss may be acceptable.

Endangered flora

Any species that is in danger of extinction and is specified in Schedule 3 or Appendix | of the CITES (WCNECO 1974
as amended 2000).

Endangered wild animal’

A wild animal of any species that is in danger of extinction and is specified in Schedule | or Appendix | of the CITES
(WCNECO 1974 as amended 2000).

Habitat

A place where a species or ecological community naturally occurs.

Indigenous vegetation

Vegetation consisting of indigenous plant species occurring naturally in an area, regardless of the level of alien
infestation and where the topsoil has not been lawfully disturbed during the preceding ten years.

Indigenous A species that occurs, or has historically occurred, naturally in a free state in nature within the borders of the
Republic, but excludes a species that has been introduced in the Republic as a result of human activity.
Introduced In relation to a species, means the introduction by humans, whether deliberately or accidentally, of a species to

a place outside the natural range or natural dispersal potential of that species;

Linear activity

An activity that is arranged in or extending along one or more properties and which affects the environment or
any aspect of the environment along the course of the activity, and includes railways, roads, canals, channels,
funiculars, pipelines, conveyor belts, cableways, power lines, fences, runways, aircraft landing strips, firebreaks
and telecommunication lines.

Mitigate

The implementation of practical measures to reduce adverse impacts or enhance beneficial impacts of an action.

"No-Go" option

The “no-go” development alternative option assumes the site remains in its current state, i.e. there is no
development in the proposed project area.

Protected flora

Any species of flora specified in Schedule 4 or Appendix Il of the CITES (WCNECO 1974 as amended 2000).

Protected wild animal

Any species of wild animal specified in Schedule 2 or Appendix Il of the CITES (WCNECO 1974 as amended 2000).

Watercourse Includes (a) a river or spring; (b) a natural channel in which water flows regularly or intermittently;
(c) a wetland, pan, lake or dam into which, or from which, water flows; and a reference to a watercourse
includes, where relevant, its bed and banks.

Wetland Land that is transitional between terrestrial and aquatic systems where the water table is usually at or near the

surface, or the land is periodically covered with shallow water, and which land in normal circumstances supports
or would support vegetation typically adapted to life in saturated soil.
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1. INTRODUCTION

1.1 Scope, purpose and objectives of this specialist report

ABO Wind Renewable Energies (Pty) Ltd (“the Developer”) is proposing seven options for the construction of a 132
kV overhead transmission powerline in support of the proposed Kwagga Wind Energy Facility (WEF) 1 (DFFE Ref: 14-
12-16-3-3-2-2070), Kwagga WEF 2 (DFFE Ref: 14-12-16-3-3-2-2071) and Kwagga WEF 3 (DFFE Ref: 14-12-16-3-3-2-
2072), near Beaufort West in the Western Cape. The DFFE granted Environmental Authorisation (EA) for the
proposed Kwagga WEF 1, Kwagga WEF 2 and Kwagga WEF 3 on 7 April 2022.

The seven proposed 132 kV overhead transmission powerline options will facilitate the connection of the proposed
Kwagga WEFs 1-3 to the national grid via the proposed Eskom 132 kV Varsfontein Switching Substation (DFFE
Reference number pending) and the proposed Beaufort West 132 kV-400 kV Linking Station (DFFE Ref: 14-12-16-3-
3-2-925-1).

Basic Assessment Processes are required for the proposed seven options and their associated electrical
infrastructure. The BA report will be in accordance with the requirements of the Environmental Impact Assessment
(EIA) Regulations of 2014 (as amended), and the National Environmental Management Act (Act No. 107 of 1998, as
amended), as well as the gazetted Environmental Assessment Protocols of the NEMA EIA Regulations (2014, as
amended), where applicable (GG 43855/GNR 1150, 30 October 2020 and GG 43110/GNR 320, 20 March 2020)
(NEMA 2020a, 2020b).

As required in Part A of the Government Gazette 43110, GN 320, a site sensitivity verification needs to be undertaken
in order to confirm the current land use and environmental sensitivity of the proposed project area.

This report presents the Specialist Terrestrial Biodiversity and Species Impact Assessment Report for the BA of the
proposed Overhead Transmission Powerline project.

1.2 Details of specialists

This specialist assessment has been undertaken by Dr Noel van Rooyen and Prof Gretel van Rooyen of Ekotrust cc
(Registration number: CK90/05465/23). The specialists are registered with the South African Council for Natural
Scientific Professions (SACNASP).

Dr Noel van Rooyen Pr.Sci.Nat; Reg. no. 401430/83 - Botanical Sciences
Prof. Gretel van Rooyen Pr.Sci.Nat., Reg. no. 400509/14 — Ecological Sciences

A signed specialist statement of independence is included in Appendix G of this specialist assessment. In addition,
the Curriculum Vitae of the specialists are included in Appendix H of this assessment.

1.3 Terms of Reference

. Comply with the Assessment Protocols that were published on 20 March 2020, in Government Gazette 43110, GN R320 (NEMA 2020a).
This specifically includes the Site Sensitivity Verification requirements and protocol for the specialist assessment and minimum report
content requirements for environmental impacts on Terrestrial Biodiversity. This protocol replaces the requirements of Appendix 6 of
the 2014 NEMA EIA Regulations (as amended).
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. Comply with the Assessment Protocols that were published on 30 October 2020, in Government Gazette 43855, GN R1150 (NEMA
2020b). This specifically includes the protocol for the specialist assessment and minimum report content requirements for
environmental impacts on terrestrial animal species and terrestrial plant species. This protocol replaces the requirements of Appendix
6 of the 2014 NEMA EIA Regulations (as amended).

. Provide a Site Sensitivity Verification Report based on the requirements documented in the Assessment Protocols published on 20
March 2020, in Government Gazette 43110, GN R320, and 30 October 2020, in Government Gazette 43855, GN R1150 (NEMA 2020b).

. Provide a Terrestrial Biodiversity and Species Specialist Report and Compliance Statement based on the requirements documented in
the Assessment Protocols published on 20 March 2020, in Government Gazette 43110, GN R320, and 30 October 2020, in Government
Gazette 43855, GN R1150 (NEMA 2020b).

. The Specialist Assessment and/or Compliance Statement must also be in adherence to any additional relevant legislation and
guidelines that may be deemed necessary. In addition, it must comply with the 2014 NEMA EIA Regulations (as amended), where
applicable.

. Provide inputs to the Draft BA Report to include a description of the affected environment and environmental sensitivities, key
legislation, key issues that were addressed and the detailed assessment of impacts.

. The specialist must undertake a site visit in order to identify the level of sensitivity assigned to the project area on the Screening Tool
(DFFE), and to verify and confirm this sensitivity and land-use and either compile a Terrestrial Biodiversity and Species Specialist Report
or Compliance Statement, as documented in the Assessment Protocols published on 20 March 2020, in Government Gazette 43110,
GN R320, and 30 October 2020, in Government Gazette 43855, GN R1150 (NEMA 2020a & b).

. Determination, description and mapping of the baseline environmental condition and sensitivity of the study area. Specify set-backs
or buffers, and provide clear reasons for these recommendations.

. Provide sensitivities in .kmz or similar GIS format.

. Provide review input on the preferred infrastructure layout following the sensitivity analysis and layout identification.

. The report must also describe the terrestrial ecology features of the project area, with focus on features that are potentially impacted
by the proposed project. The description should include the major habitat types within the study site, giving due consideration to
terrestrial flora and fauna.

. Consider seasonal changes and long-term trends, such as due to climate change.

. Identify any species of special concern or protected species on site (e.g. protected tree species).

. The assessment is to be based on existing information, national and provincial databases, and professional experience and field work
conducted by the specialist, as considered necessary and in accordance with relevant legislated requirements. The assessment must
also consider the maps generated by the National Screening Tool (DFFE).

. Identify and assess the potential direct, indirect and cumulative impacts of the proposed development on terrestrial biodiversity and
species. Impact significance must be rated both without and with mitigation, and must cover the construction, operational and
decommissioning phases of the project. The Impact Assessment Methodology must follow the format as provided by the CSIR.

. Identify any protocols, legal and permit requirements that are relevant to this project and the implications thereof.

) Provide recommendations with regards to potential monitoring programmes.

. Determine mitigation and/or management measures which could be implemented to as far as possible reduce the effect of negative
impacts and enhance the effect of positive impacts. Also identify best practice management actions, monitoring requirements, and
rehabilitation guidelines for all identified impacts. This must be included in the EMPr.

. Incorporate and address all review comments made by the Project Team (CSIR and Project Applicant) during the various revisions of
the specialist report.

. Incorporate and address all issues and concerns raised by Stakeholders (e.g. DFFE Biodiversity and Conservation, WESSA and EWT),
Competent Authority, I&APs and the public during the Public Participation Process (where relevant and applicable).
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2. APPROACH AND METHODOLOGY

2.1 Approach

The study commenced as a desktop study, followed by field-based surveys in November 2020 and June 2022.
October to April is the main rainy season at Beaufort West when about 77% of the annual rainfall occurs. Field work
for the powerline was conducted after the area had received good rains in the rainy season.

The focus of the site visit was:

e to undertake a site sensitivity verification in order to assess the current land use and environmental
sensitivity as identified in the screening tool; and

e toconductsurveys (fauna and flora) of the Kwagga OTP and associated grid infrastructure project to identify
sensitive habitats; to classify the vegetation along the gridline route according to the vegetation map
produced by Van Rooyen & Van Rooyen (2021) for the Kwagga WEFs 1-3; compile species lists and to search
for Species of Conservation Concern (SCC). According to SANBI’s (SANBI 2020) definition of SCC, these are
species that have a high conservation importance in terms of preserving South Africa's high floristic and
faunal diversity and include not only threatened species, but also those classified as Extinct in the Wild
(EW), Regionally Extinct (RE), Near Threatened (NT), Critically Rare, Rare, Declining and Data Deficient -
Insufficient Information (DDD)(www.redlist.SANBI.org).

Hard copy and digital information from spatial databases, such as BGIS of the South African Biodiversity Institute
(bgis.sanbi.org) for maps of Critical Biodiversity Areas (CBAs), Protected Areas, Protected Area Expansion Strategy
(PAES), Freshwater Ecosystem Priority Areas (FEPA); the geological survey maps (3222 Beaufort West); land type
maps (3222 Beaufort West); topocadastral maps (1:50 000 maps); vegetation types of Mucina & Rutherford (2006)
and SANBI (2006-2018); NewPosa database of SANBI; and databases of the Animal Demography Unit, University of
Cape Town, were sourced to provide information on the environment and biodiversity of the study area.

Satellite images (Google Earth) were used to stratify the area into relatively homogeneous terrain/vegetation units. The
vegetation survey consisted of visiting the mapped units and systematically recording plant species on site and
estimating their cover. A total of 125 sites were surveyed in 2020 and a total of 44 additional sites were surveyed along
the Kwagga OTP route in 2022. Physical habitat features were also noted. During the site visit, digital photographs were
taken and representative photographs of the different habitats are included in the report. The site was also surveyed for
rare, threatened and/or endemic plant species during the site visit.

The animal site survey was limited to day-time visual assessments on site. Animal species presence on site was
mainly attained by means of direct or indirect sighting methods (animals, spoor, burrows, scats, sounds), whilst
traversing the site by vehicle or on foot. Red-listed species are generally uncommon and/or localised and the survey
may have been insufficient to record their presence at or near the proposed development.

2.2 Vegetation and flora

The plant species data were summarised in a synoptic phytosociological table (Appendix A) and plant communities
or habitats were identified, described and mapped. The term species is used here in a general sense to denote
species, subspecies and varieties. The checklist of plant species in Appendix B was compiled from own surveys and
from the NewPosa database of the South African National Biodiversity Institute (newposa.sanbi.org, accessed June
2022). The IUCN status, conservation and protected status of all plant species provided in Appendix B were
determined from available literature and acts, e.g. NewPosa database (newposa.sanbi.org), and Red list database
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(redlist.sanbi.org) of the South African National Biodiversity Institute; NEM:BA (2007c) (ToPS list); WCNECO (1974,
as amended 2000) and CITES (2021).

2.3 Fauna

Species lists (the term species is used here in a general sense to denote species, subspecies and varieties) of the
faunal component were sourced from the Animal Demography Unit, University of Cape Town website
(www.adu.uct.ac.za) and consulting of available databases and/or relevant literature, e.g. Leeming (2003), Skinner
and Chimimba (2005), Alexander and Marais (2007), Mecenero et al. (2013), Bates et al. (2014) and Child et al. (2016)
to determine the diversity, conservation status and distribution of relevant faunal species (Appendix C). These
species lists were supplemented by own observations.

2.4 Sensitivity assessment

Based on the environmental features and the species encountered in the on-site survey, a sensitivity assessment of
each habitat was done (Chapter 7). Sensitive features are presented spatially in GIS format (provided as a separate
.kmz file).

2.5 Sources of information

The sources of information are listed under References and Bibliography.

Vegetation:

e Vegetation types occurring in the area were obtained from Mucina & Rutherford (2006) and SANBI (2006-
2018).

e Conservation status of the vegetation types was obtained from Mucina & Rutherford (2006), the National
List of Threatened Ecosystems (NEMA 2011) and the National Biodiversity Assessment 2018 (Skowno et al.
2019).

e Information on endemic species per national vegetation type was obtained from Mucina & Rutherford
(2006).

e Inclusion in a centre of endemism was determined according to Van Wyk & Smith (2001).

e Aplant species checklist of the immediate region around the site was obtained from the NewPosa database
of the South African National Biodiversity Institute (SANBI) (Appendix B) (website accessed June 2022).

e The IUCN Red List Category for the plant species was extracted from the Threatened Species Programme
(Red List of South African plants; website accessed June 2022) as well as the NewPosa database of the South
African National Biodiversity Institute (SANBI) (website accessed June 2022).

e WCNECO (1974 as amended in 2000) was consulted to establish provincially specially protected and
protected status of plant species.

e The National Protected tree list (NFA 2021) was consulted.

Fauna
e Lists of mammals, reptiles, birds, frogs, scorpions, (Scorpiones), spiders (Arachnida), butterflies
(Lepidoptera), lacewings (Neuroptera), dung beetles (Scarabinae) and dragonflies (Odonata) were
extracted from the Animal Demography Unit, University of Cape Town website (vmus.adu.org.za) and
supplemented by information gathered in The red list of mammals of South Africa, Swaziland and Lesotho
(Child et al., 2016), Bates et al. (2014) and Alexander and Marais (2007) for reptiles; Skinner and Chimimba
(2005) for mammals; Mecenero et al. (2013) for butterflies; and Leeming (2003 for scorpions (Appendix C).
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The IUCN Red List Category for the animal species was extracted from the Animal Demography Unit,
University of Cape Town website (vmus.adu.org.za); Child et al. (2016), Bates et al. (2014), and Mecenero
et al. (2013).

WCNECO (1974, as amended 2000) was consulted to establish provincially specially protected and
protected status of animal species.

Other
e The National Protected Areas Expansion Strategy (NPAES) was consulted for possible inclusion of the site
into a protected area in future (biodiversityadvisor.sanbi.org; accessed June 2022).
e The Western Cape Biodiversity Area Maps were consulted for inclusion of the site into a Critical Biodiversity
Area or Ecological Support Area (biodiversityadvisor.sanbi.org; accessed June 2022).
Regulatory framework
e  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 NEMA 1998, when applying for Environmental
Authorisation were published in the Government Gazette 43110, No. 320, 20 March 2020 (NEMA 2020a)
and in Government Gazette 43855, No. 1150, 30 October 2020 (NEMA 2020b).
2.6 Assumptions, knowledge gaps and limitations

The following assumptions, limitations or uncertainties are listed regarding the evaluation of the impacts of the

proposed Kwagga OTP project on the terrestrial biodiversity and ecology:

2.7

Botanically, the area has been poorly collected and the list of plant species that could potentially occur on
site as obtained from the NewPosa database, was therefore taken from a broader area than the study site.
Rare and threatened plant and animal species are generally uncommon and/or localised and the once-off
survey may fail to locate such species.

Furthermore, rare plant species usually occur in specialised and localised habitats and positive
identifications of rare plant species are best done when the plants are in flower.

No trapping (either camera trapping or by way of Sherman traps) was conducted for fauna, since these
methods generally provide an underrepresentation of the full faunal diversity within the limited timeframe
available.

Cumulative impacts are assessed by adding expected impacts from this proposed development to existing and
proposed developments with similar impacts in a 50 km radius. The existing and proposed developments that
were taken into consideration for cumulative impacts are listed in Section 11 of this report.

Impact assessment methodology

The impact assessment methodology follows the guidelines and format provided by the CSIR and are provided in

appendix M.

2.8

Consultation processes

Landowners were asked to supply information on animal species sighted on their land.
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3. LEGISLATIVE FRAMEWORK

3.1 Introduction

The White Paper on the conservation and sustainable use of South Africa’s biodiversity and the National
Environmental Management Act (Act No. 107 of 1998) specify that due care must be taken to conserve and avoid
negative impacts on biodiversity and that the sustainable, equitable and efficient use of biological resources must
be promoted. Various acts provide control over natural resources in terms of their conservation, the use of biological
resources and avoidance of negative impacts on biodiversity. Some international conventions are also relevant to
sustainable development.

3.2 Natural resources

Terrestrial and other ecosystems and their associated species are widely used for commercial, semi-commercial and
subsistence purposes through both formal and informal markets. While some of this use is well managed and/or
sustainable, much is thought to be unsustainable. “Use” in this case refers to direct use, such as collecting,
harvesting, hunting and fishing for human consumption and production, as well as more indirect use such as
ecotourism and wildlife ranching.

3.3 Convention on Biodiversity (CBD)

South Africa is a signatory to the United Nations Convention on Biological Diversity (CBD), which was ratified in 1995.
The CBD requires signatory states to implement the objectives of the Convention, which are the conservation of
biodiversity; the sustainable use of biological resources; and the fair and equitable sharing of benefits arising from
the use of genetic resources. According to Article 14 (a) of the CBD, each Contracting Party, as far as possible and as
appropriate, must introduce appropriate procedures, such as environmental impact assessments of its proposed
projects that are likely to have significant adverse effects on biological diversity, to avoid or minimise these effects
and, where appropriate, to allow for public participation in such procedures.

3.4 National Environmental Management Act (Act No. 107 of 1998)
(NEMA)

NEMA is the framework environmental management legislation, enacted as part of the government's mandate to
ensure every person’s constitutional right to an environment that is not harmful to his or her health or well-being.
It is administered by DFFE, but several functions have been delegated to the provincial environmental departments.
One of the purposes of NEMA is to provide for co-operative environmental governance by establishing principles for
decision-making on matters affecting the environment. The act further aims to provide for institutions that will
promote cooperative governance and procedures for coordinating environmental functions exercised by organs of
state and to provide for the administration and enforcement of other environmental management laws.

The EIA Regulations Listing Notices of 2010 were repealed in 2014 and amended regulations and listings were
published in 2014 and 2017 under the National Environmental Management Act (NEMA 2014, 2017). Listing Notice
1 (GN No. 327), Listing Notice 2 (GN No 325) and Listing Notice 3 (GN No 324) of the 2017 Regulations list activities
that may require Environmental Authorisation prior to commencement of an activity and identify competent
authorities in terms of sections 24(2) and 24D of the Act.
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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 NEMA 1998, when applying for Environmental Authorisation were published
in the Government Gazette 43110, No. 320, 20 March 2020 (NEMA 2020a) and in Government Gazette 43855, No.
1150, 30 October 2020 (NEMA 2020b).

3.5 National Environmental Management: Biodiversity Act (Act No. 10 of
2004) (NEM:BA)

As the principal national act regulating biodiversity protection, NEM:BA, which is administered by DFFE, is concerned
with the management and conservation of biological diversity, as well as the use of indigenous biological resources
in a sustainable manner. The term ‘biodiversity’, according to the Convention on Biodiversity (CBD), refers to the
variability among living organisms from all sources including, inter alia terrestrial, marine and other aquatic
ecosystems and the ecological complexes of which they are part; this includes diversity in genes, species and
ecosystems.

Threatened ecosystems

Section 53 of NEM:BA lists the threatened status of ecosystemes, i.e. critically endangered ecosystems, endangered
ecosystems, and vulnerable ecosystems. The list of threatened ecosystems was published in 2011 (NEM:BA 2011).
The recent National Biodiversity Assessment 2018 (Skowno et al. 2019) includes the updated extent and status of
threatened ecosystems, although not yet formally adopted under the NEM:BA.

Threatened or Protected Species (ToPS) Regulations

Section 56 of NEM:BA makes provision for the declaration of species which are of such high conservation value,
national importance or are considered threatened that they need protection, i.e. critically endangered species,
endangered species and vulnerable species. Lists of species that are threatened or protected and associated
activities that are prohibited and/or exempted from restriction were published in 2007 (NEM:BA 2007c). Any
proposed development involving one or more threatened or protected species and/or prohibited/restricted
activities will require a permit in term of these Threatened or Protected Species (ToPS) Regulations.

Alien and Invasive Species (AIS) Regulations

Chapter 5 of NEM:BA provides for the protection of biodiversity from alien and invasive species. The act defines
alien species and provides lists of invasive species in regulations. The Alien and Invasive Species (AIS) lists were
published in Government Gazette No. 43726 of 18 September 2020 (NEM:BA 2020a). The Alien and Invasive Species
(AIS) Regulations, in terms of Section 97(1) of NEM:BA, was subsequently published in Government Gazette No.
43735 of 25 September 2020 (NEM:BA 2020b).

In terms of the aforementioned legislation, the following categories of declared alien and invasive plants are
recognised in South Africa (see Glossary for explanations):

Category 1a Listed Invasive Species
Category 1b Listed Invasive Species
Category 2 Listed Invasive Species

Ll S

Category 3 Listed Invasive Species

3.6 The National Environmental Management: Protected Areas Act (Act
No. 57 of 2003) (NEM:PAA)
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NEM:PAA provides for the protection and conservation of ecologically viable areas representative of South Africa’s
biological diversity and its natural landscapes and seascapes; for the establishment of a national register of all
national, provincial and local protected areas; for the management of those areas in accordance with national norms
and standards; for intergovernmental co-operation and public consultation in matters concerning protected areas;
and for matters in connection therewith.

3.7 National Forests Act (Act No. 84 of 1998) (NFA)

The National Forest Act makes provision for the declaration of for example specially protected areas, forest nature
reserves, forest wilderness areas and protected woodlands. The latest list of declared protected tree species in terms
of the NFA was published in 2021 (NFA, 2021). In terms of section 15(1) of this act, no person may cut, disturb,
damage or destroy any protected tree or possess, collect, remove, transport, export, purchase, sell, donate or in any
other manner acquire or dispose of any protected tree or any product derived from a protected tree, except under
a license or exemption granted by the Minister to an applicant and subject to such period and conditions as may be
stipulated. The competent authority responsible for considering and issuing the license will be the national
Department of Forestry, Fisheries and the Environment (DFFE).

3.8 Conservation of Agricultural Resources Act (Act No. 43 of 1983)
(CARA)

The objectives of the Conservation of Agricultural Resources Act are to provide for the conservation of the natural
agricultural resources by the maintenance of the production potential of the land, by combating and preventing
erosion and weakening or destruction of the water resources, and by protecting natural vegetation and combating
weeds and invader plants. In order to achieve the objectives, certain control measures are prescribed to which land
users must comply. The activities mentioned relate to:

e the cultivation of virgin soil;

e theirrigation of land;

e the prevention or control of waterlogging or salinisation of land;

e the utilisation and protection of vleis, marshes and water courses;

e the regulation of the flow pattern of run-off water;

e the utilisation and protection of vegetation; and

e therestoration or reclamation of eroded land.

3.9 Convention on the International Trade in Endangered Species of Wild
Fauna and Flora (CITES)

CITES is an international agreement to which countries adhere voluntarily. The aim is to ensure that international
trade in specimens of wild animals and plants does not threaten their survival. The species covered by CITES are
listed in three appendices reflecting the degree of protection that the species needs. Appendix | includes species
that are threatened with extinction and trade in these species is permitted only in exceptional circumstances.
Appendix Il lists species that are not necessarily now threatened with extinction, but that may become so unless
trade is closely controlled. Appendix Ill lists species that are protected in at least one country that has asked other
CITES parties for assistance in controlling the trade (Website: www.cites.org, appendices valid from June 2021).
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3.9 Western Cape Nature and Environmental Conservation Ordinance
(No. 19 of 1974) (WCNECO) as amended in the Western Cape Nature
Conservation Laws Amendment Act (No. 3 of 2000)

According to the legislation, no person may pick any flora on a public road or on the land on either side of such road
within a distance of 90 m from the centre of such road in the Western Cape, without a permit. Furthermore, many
of the species are protected/specially protected and separate permits may have to be issued for the destruction of
individuals of these species.

A permit is required if any of the following activities are involved:
Section 63. (1) No person shall:
a) uproot the plant in the process of picking the flower of any flora;
b) without a permit—
i. pick any endangered or protected flora, or
ii. pick any flora on a public road or on the land on either side of such road within a distance of
ninety metres from the centre of such road, or
c) pick any protected or indigenous unprotected flora on land of which he or she is not the owner,
without the permission of the owner of such land or of any person authorised by such owner to
grant such permission.

CapeNature is the regulatory authority in the Western Cape for the issuing of permits for fauna, flora, hunting and
CITES. Under the Act, the majority of mammals, reptiles and amphibians are listed as protected species.
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4. STUDY AREA

4.1 Location

The Kwagga OTP site is situated in the Western Cape province about 70 km south of Beaufort West and east of the
N12 road to Oudtshoorn (Figure 1). The altitude of the region ranges from 940 m in the southeast to 1093 m at
Dwaalberg in the north. The site is drained by a number of ephemeral watercourses.
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Figure 1: Map indicating the location of the Kwagga OTP route.
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Figure 2: Google satellite image of the Kwagga OTP route.
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4.2 Climate

4.2.1 Regional climate (Mucina & Rutherford, 2006)

Mean annual precipitation in the Gamka Karoo, covering the plains south of the Great Escarpment around Beaufort
West) is 165 mm (range from about 100 mm in some areas between the Dwyka and Gamka Rivers to about 240 mm
against the Great Escarpment) with a peak in March (Mucina & Rutherford 2006). The annual precipitation
coefficient of variation is 38%; mean annual potential evaporation is 2483 mm, while the mean annual soil moisture
stress is 84%. The mean annual temperature is 16.3°C and frost is frequent in winter with a mean of 27 days per
annum.

4.2.2 Rainfall

The mean annual rainfall in the region ranges from 236 mm at Beaufort West to 253 mm at Willowmore (Weather
Bureau (1988, 1998). The total annual rainfall at Beaufort West during dry and wet years respectively may range
from 129 mm to 472 mm, indicating the unpredictable nature of the rainfall (Table 1, Figure 3). October to April is
the main rainy season at Beaufort West when about 77% of the annual rainfall occurs. January to March are the
wettest months and the driest period is from June to July, when less than 10 mm of rain per month is recorded. The
maximum rainfall measured over a 24-hour period at Beaufort West was 83 mm in March. The highest monthly
rainfall recorded was 164 mm, measured in January.

According to the worldweatheronline.com models rainfall at Rietbron, approximately 40 km to the east of the site
is far more evenly spread throughout the year and October is the month with the highest rainfall.

Table 1: Mean, maximum and minimum monthly rainfall (mm) and maximum rainfall (mm) in 24 hours at Beaufort
West: 32° 18’ S; 22° 14’ E; 893 m (Weather Bureau 1998)

Month Mean (month) | 24 h max | Max per month | Min per month
Jan 35 50 164 0
Feb 30 67 133 0
Mar 30 83 83 2
Apr 20 30 65 2
May 11 70 78 0
June 8 18 26 0
July 9 34 42 0
Aug 14 55 73 0
Sep 12 41 58 0
Oct 21 48 68 0
Nov 27 47 70 2
Dec 19 38 106 0
Year 236 83 472 129
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Figure 3: Climate diagram for Beaufort West. Months on X-axis are from July to June. When
the rainfall curve is below the temperature curve it indicates a dry period.

4.2.3 Temperature
The mean annual temperature for Beaufort West is 17.7°C (Table 2) with the extreme maximum and minimum
temperatures 41.4°C and -5.6°C respectively. The mean daily maximum for January is 32.3°C and for July it is 18.4°C,

whereas the mean daily minimum for January is 15.8°C and for July it is 4.3°C. Frost may occur from April to October.

Table 2: Temperature data (°C) for Beaufort West: 32° 18’ S; 22° 14’ E; 893 m (Weather Bureau 1998)

Temperature (°C)
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Max 32.3 31.2 28.9 24.4 21.1 18.5 18.4 19.8 22.8 25.7 28.4 31.0 25.2
*Ext. Max 41.4 40.7 38.8 36.0 32.2 28.8 28.5 33.8 36.2 38.8 40.5 40.3 41.4
Min 15.8 15.3 14.0 10.4 7.5 5.1 4.3 4.9 7.0 10.1 12.3 14.4 10.1
*Ext. Min 8.2 4.9 3.5 -0.3 -2.5 -4.9 -5.6 -5.4 -3.5 -0.5 3.0 4.3 -5.6
Mean 24.1 23.2 215 17.4 14.3 11.9 11.4 12.4 14.9 17.9 20.3 22.7 17.7

Max = mean daily maximum temperature for the month

*Ext. Max = extreme maximum temperature recorded per month
Min = mean daily minimum temperature for the month

*Ext. Min = extreme minimum temperature recorded per month
Mean = mean monthly temperature for each month and for the year

4.3.4 Cloudiness and relative air humidity
At Beaufort West, the cloud cover at 14:00 is the highest in October (3.7 eights) and the lowest from December to
March (2.4 - 2.8 eights) and May to August (2.7 - 2.9 eights) (Table 3). The highest mean relative air humidity (%) at

08:00 occurs during the autumn months (March and April; 70 — 74%) and the lowest relative air humidity at 14:00
(26%) occurs in summer (December and January) (Weather Bureau 1988, 1998).
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Table 3: Cloud cover at 14:00 and percentage relative air humidity at 08:00 and 14:00 at Beaufort West: 32° 18’ S;
22° 14’ E; 893 m (Weather Bureau 1988, 1998)

Cloud (0-8) Relative air humidity %
14:00 08:00 14:00

Jan 2.7 67 26
Feb 24 69 29
Mar 2.8 74 33
Apr 33 70 32
May 2.7 65 29
June 2.9 65 33
July 2.8 65 32
Aug 2.7 65 31
Sept 3.2 68 29
Oct 3.7 68 31
Nov 3.2 66 29
Dec 2.8 64 26
Year 2.9 68 30

4.3 Geology

The geology of the Kwagga OTP site is depicted in the geological map 3222 Beaufort West (Figure 3). The dominant
geology consists of mudstone (red in places) with sandstone and thin greenish cherty beds (Pa) of the Abrahamskraal
Formation, Beaufort Group. The other relevant geology consists of mudstone (red in places), sandstone, thin
greenish cherty beds near the base and thin pink tuff beds in places (Pt, Teekloof Formation, Beaufort Group).
Alluvium occurs along the drainage lines.

, Ta e S RN

Figure 4: Geology of the OTP Kwagga powerline and associated infrastructure (Geological Survey 1979) (see text for
explanation of codes Pa and Pt).

4.4 Land Types

The land types of the site are depicted in the land type maps of Beaufort West 3222 and Oudtshoorn 3322. Land
types denote areas that display a marked degree of uniformity with respect to terrain form, soil pattern and climate.
A terrain unit within a land type is any part of the land surface with homogeneous form and slope. The Kwagga OTP
site falls in the Fc163b and Fc164b units (Figure 5). The Fc Land Type consists of Glenrosa and/or Mispah soil forms
where lime is generally present in the entire landscape.
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Figure 5: Land types of the OTP Kwagga powerline and associated infrastructure (Land Type Survey 1987).

4.5 Vegetation

4.5.1 Broad-scale vegetation types

The site falls in the Nama-Karoo Biome and more specifically in the Lower Karoo Bioregion (NKI) between Beaufort
West and Klaarstroom. The site does not fall within any Centre of Endemism according to Van Wyk and Smith (2001).

The site is located in the Gamka Karoo (NKI 1) vegetation type (Mucina & Rutherford 2006) which covers 20 325 km?
in South Africa and occurs between the Great Escarpment (Nuweveld Mountains) in the north and Cape Fold Belt
Mountains (Swartberg Mountains) in the south. It occurs on irregular to slightly undulating plains covered with dwarf
spiny shrubland, dominated by Karoo dwarf shrubs. Mudrock and sandstones of the Beaufort Group and shales of
the Ecca Group cover the area. The dominant shrub and dwarf shrub species are Lycium spp., Rhigozum obovatum,
Vachellia karroo, Searsia burchellii, Chrysocoma ciliata, Eriocephalus spp., Felicia muricata and Pentzia incana. The
most prominent grass species include Aristida adscensionis, Aristida congesta, Aristida diffusa, Fingerhuthia
africana, Stipagrostis ciliata, Stipagrostis obtusa and Eragrostis spp.

The vegetation type is classified as Least Concern with about 2.6% statutorily conserved in the Karoo National Park
and some private nature reserves (Mucina & Rutherford 2006, NEMA 2011, SANBI 2006-2018). Only a small part has
undergone transformation. Endemic plant species include Chasmatophyllum stanleyi, Hereroa incurva, Hoodia
dregei, Ruschia beaufortensis, Jamesbrittenia tenuifolia, Manulea karrooica and Piaranthus comptus.

4.5.2 Description of habitats (plant communities)

The data of all vegetation surveys on Kwagga WEFs 1, 2 and 3, as well as the current surveys for the Kwagga OTP
route, were combined to improve the identification of habitat types in the area. Overall, eight broad habitat types
were distinguished within the combined area. Based on species composition eight habitats (plant communities)
were thus distinguished, described and mapped on the combined Kwagga WEF 1-3 sites and the Kwagga OTP route
(Figure 6). However, only plant communities 1, 2, 3, 4, 6 & 8 were distinguished on the Kwagga OTP route (thus
communities 5 and 7 were not present on the powerline route).
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Figure 6: Vegetation map of the Kwagga overhead transmission powerline and associated infrastructure.

Legend to Figure 6:

1 Rhigozum obovatum - Trichodiadema decorum dwarf shrubveld
2 . Rhigozum obovatum - Sericocoma avolans dwarf shrubveld

3 . Ruschia cradockensis - Crassula deltoidea dwarf shrubveld

4 ’_‘ Lycium cinereum - Anacampseros ustulata dwarf shrubveld

5 Ruschia spinosa - Monsonia camdeboensis dwarf shrubveld
6 Rhigozum obovatum - Pteronia viscosa dwarf shrubveld
7 Pentzia incana - Stipagrostis obtusa dwarf shrubveld
8 Vachellia karroo - Lycium oxycarpum bushveld of watercourses
Infrastructure
Habitat 1. Rhigozum obovatum - Trichodiadema decorum dwarf shrubveld

This shrubveld covers small areas along the route and occurs on crests and scarps of hills, ridges and mountains
(Figures 6 & 7). Surface rocks cover from 10% to >75% of the area, with a mean of 52%. Gravel covers from 10-30%
of the soil surface with a mean of 16% cover. The shallow, well-drained, yellow-brown, red-brown to brown, sandy
loam soils are derived from mudrock.

The diagnostic species of this habitat (community) include Bulbine triebneri, Trichodiadema decorum, Melica
decumbens, Felicia muricata, Helichrysum zeyheri, Pelargonium carnosum and Adromischus cf. triflorus (species
group 1, Appendix A).

e Small trees (>3—6 m) have a mean canopy cover of less than 1% and are characterised by Searsia pallens
and Diospyros lycioides.

e Shrubs cover on average 3% of the area and the most prominent species are Rhigozum obovatum, Grewia
robusta and Gymnosporia szyszylowiczii.

e  Dwarfshrubs cover 11% of the habitat and include Lycium cinereum, Pentzia incana, Hermannia linearifolia,
Nenax microphylla, Gorteria alienata, Lasiosiphon deserticola, Pentzia quinquefida, Lacomucinaea lineata,
Pteronia glauca, Pteronia adenocarpa, Anacampseros albidiflora and Ruschia intricata.

e The dominant grass species include Aristida adscensionis, Aristida congesta, Aristida diffusa, Digitaria
argyrograpta and Tragus koelerioides.

e Succulent species that are prominent in this habitat include Euphorbia stellispina, Adromischus cf. triflorus,
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Trichodiadema pomeridianum and Drosanthemum spp.

e Forb (herbaceous non-graminoid) species have a mean canopy cover of less than 2%. The most common
species include Dianthus micropetalus, Chaenostoma sp., Gazania heterochaeta, Cuspidia cernua and Curio
radicans.

Figure 7: The Rhigozum obovatum — Trichodiadema decorum dwarf shrubveld on crests and scarps of hills.

Rare and/or protected species in Habitat 1:
SA Red data list: Sensitive species 1039
NEM:BA (ToPS): None

NFA: None

WCNECO: 26 species of the Aizoaceae including Conophytum truncatum; 3 species in the
Apocynaceae; 1 species in the Iridaceae; 3 species of Anacampseros;

CITES: Anacampseros albidiflora, A. telephiastrum, A. ustulata, Sensitive species 1039,

Euphorbia stellispina, E. mauritanica
Endemic species: None

Habitat 2. Rhigozum obovatum - Sericocoma avolans dwarf shrubveld

This shrubveld occurs on crest of hills and ridges and is found primarily in the west along the alternative route to
Substation A as well as in the site for Substation C (Figures 6 & 8). Surface rocks cover from 10% to >75% of the area,
with a mean of 52%. Gravel covers from 10—-30% of the soil surface with a mean of 25%. The shallow, well-drained,
orange-brown, yellow-brown to red-brown, sandy loam soils are derived from mudrock.

There are no diagnostic species in this habitat, but the following species are common to Habitats 1 & 2 (species

group 2, Appendix A): Eriocephalus brevifolius, Sericocoma avolans, Helichrysum pumilio, Hermannia linearifolia,
Dianthus micropetalus, Osteospermum scariosum and Anacampseros telephiastrum.
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Figure 8: The Rhigozum obovatum — Sericocoma avolans dwarf shrubveld on ridges and rocky outcrops.

e Small trees (>3—6 m) have a mean canopy cover of less than 1% and are represented by Diospyros lycioides
and Searsia pallens.

e Shrubs cover on average 1% of the area and are characterised by Rhigozum obovatum, Grewia robusta,
Searsia burchellii and Gymnosporia szyszylowiczii.

o Dwarf shrubs cover 13% of the habitat and include Ruschia intricata (d), Eriocephalus ericoides (d),
Chrysocoma ciliata (d), Lycium cinereum, Asparagus aethiopicus, Pteronia empetrifolia, Pteronia
adenocarpa, Eriocephalus brevifolius, Helichrysum pumilio, Hermannia linearifolia, Monsonia
camdeboensis, Amphiglossa sp., Lacomucinaea lineata, Pteronia glauca and Nenax microphylla.

e Prominent succulent species in this habitat include Euphorbia stellispina, Euphorbia mauritanica, Antimima
sp., Mesembryanthemum (Phyllobolus) sp., Mesembryanthemum (Psilocaulon) sp., Trichodiadema
pomeridianum, Anacampseros albidiflora and Drosanthemum lique.

e The dominant grass species include Aristida adscensionis, Aristida diffusa, Enneapogon desvauxii,
Oropetium capense and Tragus koelerioides.

e Forb species have a mean canopy cover of less than 2%. The most common species include Galenia
sarcophylla, Sericocoma avolans, Dianthus micropetalus, Gazania heterochaeta and Curio radicans.

Rare and/or protected species in Habitat 2:

SA Red data list: Sensitive species 1039

NEM:BA (ToPS): None

NFA: None

WCNECO: 22 species of the Aizoaceae including Conophytum truncatum; 3 species in the
Apocynaceae; 1 species in the Iridaceae; 3 species of Anacampseros; Haworthiopsis nigra

CITES: Anacampseros albidiflora, A. telephiastrum, A. ustulata, Euphorbia stellispina, E.
mauritanica, Sensitive species 1039, Pachypodium succulentum

Endemic species: None

Habitat 3. Ruschia cradockensis — Crassula deltoidea dwarf shrubveld
This dwarf shrubveld occurs on the rocky plains and low hills and is found in small bands across the powerline route.

It is also found on the sites for Substations A, C and the alternative to D (Figures 6 & 9). Surface rocks cover from
<10% to >75% of the site, with a mean of 37%. Quartzitic gravel covers from <10 to >50% of the soil surface with a
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mean of 23%. The shallow, well-drained, orange-brown to yellow-brown, sandy loam soils are derived from
mudrock.

The diagnostic species of this community include Crassula deltoidea, Chasmatophyllum musculinum, Anacampseros
papyracea, Antimima sp. 2 and a Justicia sp. (species group 3, Appendix A).

e Small trees (>3—6 m) have a mean canopy cover less than 1% and are characterised by Diospyros lycioides.

e  Shrubs cover on average 1% of the area and are represented by Rhigozum obovatum and Grewia robusta.

e Dwarf shrubs cover 13% of the habitat and include Ruschia cradockensis (d), Eriocephalus ericoides (d),
Ruschia intricata (d), Nenax microphylla, Lycium cinereum, Pteronia empetrifolia, Felicia filifolia, Monsonia
camdeboensis, Salsola spp., Lacomucinaea lineata, Asparagus aethiopicus, Lasiosiphon deserticola,
Pteronia glauca and Chrysocoma ciliata.

e Prominent succulent species include Anacampseros papyracea, Anacampseros ustulata, Euphorbia
stellispina, Crassula  deltoidea, Trichodiadema pomeridianum, Drosanthemum lique and
Mesembryanthemum (Psilocaulon) sp.

e The dominant grass species include Aristida adscensionis, Aristida congesta, Aristida diffusa, Tragus
koelerioides, Oropetium capense and Enneapogon desvauxii.

e Forb species cover less than 2%. The most common species include Gazania heterochaeta and Curio
radicans.

B L S ST . LS AN
Figure 9: The Ruschia cradockensis — Crassula deltoidea dwarf shrubveld on quartzitic rocky plains.

Rare and/or protected species in Habitat 3:
SA Red data list: None
NEM:BA (ToPS): None

NFA: None

WCNECO: 23 species of the Aizoaceae including Conophytum truncatum; 1 species in the Iridaceae;
3 species of Anacampseros;

CITES: Anacampseros albidiflora, A. ustulata, A. papyracea, Euphorbia stellispina, Euphorbia
mauritanica

Endemic species: None
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Habitat 4: Lycium cinereum — Anacampseros ustulata dwarf shrubveld

This shrubveld occurs on the rocky plains and covers most of the route for the powerline (Figures 6 & 10). Surface
rocks cover from <10% to >50% of the site, with a mean of 22%. Gravel covers from <10% to 50% of the soil surface
with a mean of 18%. The shallow, well-drained orange-brown, yellow-brown to red-brown, sandy loam soils are
derived from mudrock.

The absence of species of species groups 1 — 4 characterise this habitat. There are no diagnostic species in this
habitat, but the following species are shared with communities 1, 2 & 3 (species group 5, Appendix A): Nenax
microphylla, Gorteria alienata, Lasiosiphon deserticola, Cuspidea cernua, Gazania heterochaeta and Anacampseros
ustulata.

e Small trees (>3—6 m) have a mean canopy cover of less than 1% and are characterised by Searsia pallens
and Diospyros lycioides.

e Shrubs cover on average 1% of the area and are represented by Rhigozum obovatum (d), Grewia robusta
and Searsia burchellii.

e  Dwarf shrubs cover 12% of the habitat and include Lycium cinereum (d), Eriocephalus ericoides (d), Ruschia
intricata, Chrysocoma ciliata, Pentzia incana, Asparagus aethiopicus, Asparagus mucronatus,
Lacomucinaea lineata, Hermannia grandiflora, Nenax microphylla, Gorteria alienata, Lasiosiphon
deserticola and Pteronia glauca.

e Prominent succulent species include Euphorbia stellispina, Anacampseros ustulata, Drosanthemum lique,
Mesembryanthemum noctiflorum, Mesembryanthemum (Psilocaulon) sp., Trichodiadema pomeridianum
and Crassula capitella.

e The dominant grass species include Aristida adscensionis, Aristida congesta and Aristida diffusa.

e Forb species have a mean canopy cover of less than 1%. The most common species include Gazania
heterochaeta and Cuspidea cernua.

Figure 10: The Lycium cinereum — Anacampseros ustulata dwarf shrubveld on rocky plains.
Rare and/or protected species in Habitat 4 include:

SA Red data list: None
NEM:BA (ToPS): None
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NFA: None
WCNECO: 21 Species of the Aizoaceae, 1 species in the Apocynaceae; 2 species of Anacampseros;
CITES: Euphorbia decepta, E. stellispina, E. mauritanica, Anacampseros albidiflora, A. ustulata

Endemic species: None

Habitat 5. Ruschia intricata — Monsonia camdeboensis dwarf shrubveld

This dwarf shrubveld did not occur along the Kwagga overhead powerline route.

Habitat 6. Rhigozum obovatum - Pteronia viscosa dwarf shrubveld

This shrubveld occurs locally on somewhat deeper soils on the plains mainly around Substation C (Figures 6 & 11).

Surface rock and gravel generally cover <10% of the soil surface. The grey-brown, orange-brown to red-brown, sandy

loam soils are derived from mudrock.

The absence of species of species groups 1-6 characterise this habitat. There are no diagnostic species in this habitat,

but the following species are common to Habitats 1-6 (species groups 7, Appendix A): Searsia pallens, Rhigozum

obovatum, Pteronia viscosa, Euphorbia stellispina, Trichodiadema pomeridianum and Pteronia adenocarpa.

Figure 11: The Rhigozum obovatum — Pteronia viscosa dwarf shrubveld on the sandy loam plains.

Small trees (>3—6 m) have a mean canopy cover of 1% and are characterised by Vachellia karroo and
Diospyros lycioides.

Shrubs cover approximately 4% of the area and are represented by Rhigozum obovatum (d), Searsia
burchellii, Gymnosporia szyszylowiczii, Grewia robusta, Lycium oxycarpum and Cadaba aphylia.

Dwarf shrubs cover 13% of the habitat and include Ruschia intricata (d), Lycium cinereum (d), Eriocephalus
ericoides (d), Tetraena chrysopteron, Pentzia incana, Asparagus aethiopicus, Lacomucinaea lineata,
Chrysocoma ciliata and Pteronia adenocarpa.

Prominent succulent species include Euphorbia stellispina, Trichodiadema pomeridianum, Drosanthemum
lique and Drosanthemum hispidum.

The dominant grass species include Aristida adscensionis, Aristida congesta, Aristida diffusa, Enneapogon
desvauxii, Stipagrostis obtusa, Tragus berteronianus and Oropetium capense.

Forb species have a mean canopy cover of less than 1%. The most common species include Sesamum
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capense, Kewa salsoloides and Galenia sarcophylla.

Rare and/or protected species in Habitat 6:
SA Red data list: Sensitive species 1039
NEM:BA (ToPS): None

NFA: None
WCNECO: 17 species of the Aizoaceae; 1 species of Anacampseros; 1 species of Apocynaceae
CITES: Anacampseros albidiflora, Sensitive species 1039, Euphorbia stellispina, E. mauritanica

Endemic species: None
Habitat 7. Pentzia incana — Stipagrostis obtusa dwarf shrubveld
This dwarf shrubveld did not occur along the Kwagga overhead powerline route.
Habitat 8. Vachellia karroo — Lycium oxycarpum bushveld of watercourses

This habitat is associated with the watercourses on site (Figures 6 & 12). The shallow to deep, grey to grey-brown
sandy soils are alluvial in origin.

The diagnostic species of this community include Setaria verticillata, Cenchrus ciliaris, Melianthus comosus, Searsia
lancea, Stipagrostis namaquensis, Oedera humilis and Chloris virgata (species group 10, Appendix A).

Figure 12: The Vachellia karroo — Lycium oxycarpum bushveld of ephemeral watercourses.

e Tall trees (>6 m) cover on average 2% of the area and the prominent species include Vachellia karroo and
Searsia lancea.

e Small trees (>3—6 m) have a mean canopy cover of 12% and are characterised by Diospyros lycioides and
Searsia pallens.

e Shrubs cover on average 23% of the area and are characterised by Lycium oxycarpum, Searsia burchellii,
Gymnosporia szyszylowiczii, Carissa haematocarpa and Grewia robusta.

e  Dwarf shrubs cover 10% of the habitat and include Lycium cinereum, Melianthus comosa, Oedera humilis,
Tetraena lichtensteiniana, Salsola spp. and Pentzia incana.

e Succulent species in this habitat include Mesembryanthemum guerichianum, Mesembryanthemum
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noctiflorum, Malephora sp., Aptenia sp., and Mesembryanthemum (Psilocaulon) sp.

e The dominant grass species include Setaria verticillata, Cenchrus ciliaris, Stipagrostis namaquensis,
Stipagrostis ciliata, Chloris virgata and Cynodon incompletus.

e  Forb species have a mean canopy cover of less than 2%. The most common species include Leysera tenella,
Galenia papulosa, Aptosimum indivisum, Arctotis leiocarpa and Kewa salsoloides.

Rare and/or protected species in Habitat 8:

SA Red data list: None
NEM:BA (ToPS): None

NFA: None
WCNECO: 11 species of the Aizoaceae; 1 species of Apocynaceae; 1 species of Iridaceae
CITES: None

Endemic species: None

4.6 National Environmental Management: Protected Areas Act (Act No. 10
of 2003)

The study site is not located in a statutorily protected area.

4.7 National Protected Areas Expansion Strategy (NPAES)

The study site does not form part of the NPAES (NPAES 2010).

4.8 National list of ecosystems that are threatened and in need of
protection

The site is located in the Gamka Karoo (NKI 1) vegetation type (Mucina & Rutherford 2006) which is classified as
Least Concern with about 2.6% statutorily conserved in the Karoo Nati