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PURPOSE OF THE DRAFT ENVIRONMENTAL
IMPACT ASSESSMENT REPORT

Eskom Holdings Limited (Eskom) is currently undertaking an Environmental
Impact Assessment (EIA) process to determine the environmental feasibility of a
proposed Wind Energy Facility on the West Coast in the Western Cape Province.

The scope of project includes construction, operation and decommissioning
activities. Activities associated with all life-cycle phases of the proposed wind
energy facility that could potentially impact on the environment have been
assessed through this EIA study. The three primary components of the project
include the following:

» A Wind Energy Facility including up to 100 wind turbine units, a substation,
underground electrical cabling between turbines and the substation, internal
access roads and an office building and visitors centre at the facility entrance.

» Overhead power lines (132 kV distribution lines) from the wind farm
substation feeding into the electricity network/grid at the Juno transmission
substation (near Vredendal).

» Upgrading activities to the existing Divisional Road 2225 (known as Skaapvlei
road) to provide access to the site (i.e. act as a haul road during the
construction phase) from the R363 main tarred road at Koekenaap.

Eskom has appointed Savannah Environmental as an independent environmental
assessment practitioner to undertake the EIA. The EIA process has been
undertaken in accordance with the requirements of the National Environmental
Management Act (NEMA; Act No. 107 of 1998).

This Draft Environmental Impact Assessment Report represents the outcome of
the EIA Phase of the EIA process and contains the following sections:

Chapter 1 provides background to the proposed Wind Energy Facility project and
the environmental impact assessment.

Chapter 2 provides the strategic context for energy planning in South Africa.
Chapter 3 describes wind energy as a power option and provides insight to
technologies for wind turbines.

Chapter 4 outlines the process which was followed during the EIA Phase,
including the consultation program that was undertaken and input received from
interested parties.

Chapter 5 describes the activities associated with the project (project scope).
Chapter 6 describes the existing biophysical and socio-economic environment.
Chapter 7 presents the assessment of environmental impacts associated with the
Wind Energy Facility.
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Chapter 8 presents the assessment of environmental impacts associated with the
132 kV power line alternatives.

Chapter 9 presents the conclusions of the facility and power line impact
assessment as well as an impact statement.

Chapter 10 provides a list of references and information sources used in
undertaking the studies for this Draft EIA Report.

The Scoping Phase of the EIA process identified potential issues associated with
the proposed project, and defined the extent of the studies required within the
EIA Phase. The EIA Phase addresses those identified potential environmental
impacts and benefits (direct, indirect and cumulative impacts) associated with all
phases of the project including design, construction and operation, and
recommends appropriate mitigation measures for potentially significant
environmental impacts. The EIA report aims to provide the environmental
authorities with sufficient information to make an informed decision regarding the
proposed project.

The release of a draft EIA Report provides stakeholders with an opportunity to
verify that the issues they have raised through the EIA process have been
captured and adequately considered. The final EIA Report will incorporate all
issues and responses raised during the public review of the draft EIA Report prior
to submission to the National Department of Environmental Affairs and Tourism
(DEAT), the decision-making authority for the project.
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PUBLIC REVIEW OF THE DRAFT ENVIRONMENTAL
IMPACT ASSESSMENT REPORT

In accordance with the EIA Regulations, a draft Environmental Impact
Assessment Report has been prepared and made available for review and
comment by Interested and Affected Parties (I&APs) and stakeholders from
07 January 2008 to 07 February 2008. The draft Environmental Impact
Assessment Report is available for review at the following public places in the
project area:

Town Venue
Vredendal Vredendal Library
Matzikama Municipality
Department of Agriculture & Land Care
Lutzville Lutzville Municipal Office / Library

Lutzville Farmers Association

Vanrhynsdorp Cape Nature Offices

Ebenhaeser Post office / Library

Strandfontein Municipal Office

Doringbaai Library

Moorreesburg West Coast District Municipality offices

The report is also available on:
» www.eskom.co.za/eia
»  www.savannahSA.com

Please submit your comments to

Shawn Johnston of Sustainable Futures ZA
PO Box 749, Rondebosch, Cape Town, 7701

Tel: 083 325 9965
Fax: 086 510 2537
E-mail: windfarms@mweb.co.za

The due date for comments on the Draft EIA Report is 7 February 2008

Comments can be made as written submission via fax, post or e-mail.

PUBLIC MEETING IN LUTZVILLE & STAKEHOLDER WORKSHOP IN CAPE TOWN

In order to facilitate comments on the draft Environmental Impact Assessment
Report, a public meeting and a stakeholder workshop will be held during the
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review period (in Lutzville and Cape Town respectively). All interested and
affected parties are invited to attend:

PUBLIC MEETING

DATE: Thursday, 24 January 2008
TIME: Open House 18h00 — 19h00, Public Meeting at 19h00
VENUE: Lutzville Sports & Rugby Club

STAKEHOLDER WORKSHOP

DATE: Friday, 25 January 2008
TIME: 09h30
VENUE: Koeberg Visitor’'s Centre

The aim of these meetings is to provide feedback of the findings of the
environmental impact assessment studies undertaken, and to invite comment on
the proposed project.
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DEFINITIONS AND TERMINOLOGY

Alternatives: Alternatives are different means of meeting the general purpose
and need of a proposed activity. Alternatives may include location or site
alternatives, activity alternatives, process or technology alternatives, temporal
alternatives or the ‘do nothing’ alternative.

Ambient sound level: The reading on an integrating impulse sound level meter
taken at a measuring point in the absence of any alleged disturbing noise at the
end of a total period of at least 10 minutes after such meter was put into
operation.

Archaeological 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.

Article 3.1 (sensu Ramsar Convention on Wetlands): "Contracting Parties "shall
formulate and implement their planning so as to promote the conservation of the
wetlands included in the List, and as far as possible the wise use of wetlands in
their territory"".(Ramsar Convention Secretariat. 2004. Ramsar handbooks for the
wise use of wetlands. 2nd Edition. Handbook 1. Ramsar Convention Secretariat,
Gland, Switzerland.) (see http://www.ramsar.org/)

Betz Limit: It is the flow of air over the blades and through the rotor area that
makes a wind turbine function. The wind turbine extracts energy by slowing the
wind down. The theoretical maximum amount of energy in the wind that can be
collected by a wind turbine's rotor is approximately 59%. This value is known as
the Betz Limit.

Calcrete: A soft sandy calcium carbonate rock related to limestone which often
forms in arid areas.

Clean Development Mechanism (CDM): An arrangement under the Kyoto Protocol
allowing industrialised countries with a greenhouse gas reduction commitment
(called Annex 1 countries) to invest in projects that reduce emissions in
developing countries as an alternative to more expensive emission reductions in
their own countries. The most important factor of a CDM project is that it
establishes that it would not have occurred without the additional incentive
provided by emission reductions credits. The CDM allows net global greenhouse
gas emissions to be reduced at a much lower global cost by financing emissions
reduction projects in developing countries where costs are lower than in
industrialised countries. The CDM is supervised by the CDM Executive Board
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(CDM EB) and is under the guidance of the Conference of the Parties (COP/MOP)
of the United Nations Framework Convention on Climate Change (UNFCCC) (refer
http://unfccc.int/kyoto_protocol/mechanisms/items/2998.php).

Cumulative impacts: Impacts that result from the incremental impact of the
proposed activity on a common resource when added to the impacts of other
past, present or reasonably foreseeable future activities (e.g. discharges of
nutrients and heated water to a river that combine to cause algal bloom and
subsequent loss of dissolved oxygen that is greater than the additive impacts of
each pollutant). Cumulative impacts can occur from the collective impacts of
individual minor actions over a period of time and can include both direct and
indirect impacts.

Cut-in speed: The minimum wind speed at which the wind turbine will generate

usable power.

Cut-out speed: The wind speed at which shut down occurs.

Demand-side Management Programme (DSM): A joint initiative between the DME,
the National Electricity Regulator (NER) and Eskom which aims to provide lower
cost alternatives to generation system expansion by focusing on the usage of
electricity. Consumers are incentivised to use electricity more efficiently and at
times of the day outside of Eskom’s peak periods.

Direct impacts: Impacts that are caused directly by the activity and generally
occur at the same time and at the place of the activity (e.g. noise generated by
blasting operations on the site of the activity). These impacts are usually
associated with the construction, operation or maintenance of an activity and are
generally obvious and quantifiable

Disturbing noise: A noise level that exceeds the ambient sound level measured
continuously at the same measuring point by 7 dB or more.

‘Do nothing’ alternative: The ‘do nothing’ alternative is the option of not
undertaking the proposed activity or any of its alternatives. The ‘do nothing’
alternative also provides the baseline against which the impacts of other
alternatives should be compared.

Doorbank horizon: A cemented crusty hard surface from an ancient landscape
that underlies Aeolian sands in many areas on the west coast.

Early Stone Age: A very early period of human development dating between
300 000 and 2.6 million years ago.
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Endangered species: Taxa in danger of extinction and whose survival is unlikely if
the causal factors continue operating. Included here are taxa whose numbers of
individuals have been reduced to a critical level or whose habitats have been so
drastically reduced that they are deemed to be in immediate danger of extinction.

Endemic: An "endemic" is a species that grows in a particular area (is endemic to
that region) and has a restricted distribution. It is only found in a particular
place. Whether something is endemic or not depends on the geographical
boundaries of the area in question and the area can be defined at different scales.

Energy utilisation factor (EUF): The percentage of actual generation compared to
the total possible installed generation annually.

Environment: the surroundings within which humans exist and that are made up
of:
i. the land, water and atmosphere of the earth;
ii. micro-organisms, plant and animal life;
iii. any part or combination of (i) and (ii) and the interrelationships among
and between them; and
iv. the physical, chemical, aesthetic and cultural properties and conditions
of the foregoing that influence human health and well-being.

Environmental Impact: An action or series of actions that have an effect on the

environment.

Environmental impact assessment: Environmental Impact Assessment (EIA), as
defined in the NEMA EIA Regulations and in relation to an application to which
scoping must be applied, means the process of collecting, organising, analysing,
interpreting and communicating information that is relevant to the consideration
of that application.

Environmental management: Ensuring that environmental concerns are included
in all stages of development, so that development is sustainable and does not
exceed the carrying capacity of the environment.

Environmental management plan: An operational plan that organises and co-
ordinates mitigation, rehabilitation and monitoring measures in order to guide the
implementation of a proposal and its ongoing maintenance after implementation.

Fossil: Mineralised bones of animals, shellfish, plants and marine animals. A
trace fossil is the track or footprint of a fossil animal that is preserved in stone or
consolidated sediment.
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Generator: The generator is what converts the turning motion of a wind turbine's
blades into electricity

Heritage: That which is inherited and forms part of the National Estate (Historical

places, objects, fossils as defined by the National Heritage Resources Act of
2000).

HWC (Heritage Western Cape): The provincial compliance agency responsible for
the conservation of heritage.

Indigenous: All biological organisms that occurred naturally within the study area
prior to 1800

Indirect impacts: Indirect or induced changes that may occur as a result of the
activity (e.g. the reduction of water in a stream that supply water to a reservoir
that supply water to the activity). These types of impacts include all the potential
impacts that do not manifest immediately when the activity is undertaken or
which occur at a different place as a result of the activity.

Integrated Energy Plan (IEP): A plan commissioned by the DME in response to the
requirements of the National Energy Policy, in order to provide a framework in
which specific energy policies, development decisions and energy supply trade-
offs can be made on a project-by-project basis. The framework is intended to
create a balance between the energy demand and resource availability to provide
low cost electricity for social and economic development, while taking into
account health, safety and environmental parameters.

Integrated Strategic Electricity Planning (ISEP): Eskom’s planning process which
provides strategic projections of supply-side and demand-side options to be
implemented to deal with the energy management issues and meet long-term
load forecasts.

Interested and Affected Party: Individuals or groups concerned with or affected
by an activity and its consequences. These include the authorities, local
communities, investors, work force, consumers, environmental interest groups
and the general pubilic.

Late Stone Age (LSA): In South Africa this time period represents fully modern
people who were the ancestors of southern African KhoeKhoen and San groups
(40 000 — 300 years ago).
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“Micro-siting”: An international convention with regards to wind energy facilities.
It refers to the process of specifically determining the position of each turbine
based on the wind resource and topographical constraints in order to maximise
production.

Middle Stone Age (MSA): An early period in human history characterised by the
development of early human forms into modern humans capable of abstract
though process and cognition 300 000 — 40 000 years ago.

Midden: A pile of debris or dump (shellfish, stone artefacts and bone fragments)
left by people after they have occupied a place.

Miocene: A geological time period (of 23 million - 5 million years ago).

Nacelle: The nacelle contains the generator, control equipment, gearbox and
anemometer for monitoring the wind speed and direction.

National Integrated Resource Plan (NIRP): Commissioned by NERSA in response
to the National Energy Policy’s objective relating to affordable energy services, in
order to provide a long-term, cost-effective resource plan for meeting electricity
demand, which is consistent with reliable electricity supply and environmental,
social and economic policies.

Natural properties of an ecosystem (sensu Convention on Wetlands): Defined in
Handbook 1 as the "...physical, biological or chemical components, such as sail,
water, plants, animals and nutrients, and the interactions between them®".
(Ramsar Convention Secretariat. 2004. Ramsar handbooks for the wise use of
wetlands. 2nd Edition. Handbook 1. Ramsar Convention Secretariat, Gland,
Switzerland.) (see http://www.ramsar.org/)

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

Pleistocene: A geological time period (of 3 million — 20 000 years ago).

Pliocene: A geological time period (of 5 million — 3 million years ago).

Ramsar Convention on Wetlands: "The Convention on Wetlands (Ramsar, Iran,
1971) is an intergovernmental treaty whose mission is "the conservation and wise
use of all wetlands through local, regional and national actions and international
cooperation, as a contribution towards achieving sustainable development
throughout the world". As of March 2004, 138 nations have joined the Convention
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as Contracting Parties, and more than 1300 wetlands around the world, covering
almost 120 million hectares, have been designated for inclusion in the Ramsar
List of Wetlands of International Importance." (Ramsar Convention Secretariat.
2004. Ramsar handbooks for the wise use of wetlands. 2nd Edition. Handbook 1.
Ramsar Convention Secretariat, Gland, Switzerland.) (refer
http://www.ramsar.org/). South Africa is a Contracting Party to the Convention.

Rare species: Taxa with small world populations that are not at present
Endangered or Vulnerable, but are at risk as some unexpected threat could easily
cause a critical decline. These taxa are usually localised within restricted
geographical areas or habitats or are thinly scattered over a more extensive
range. This category was termed Critically Rare by Hall and Veldhuis (1985) to
distinguish it from the more generally used word "rare".

Red data species: Species listed in terms of the International Union for
Conservation of Nature and Natural Resources (IUCN) Red List of Threatened
Species, and/or in terms of the South African Red Data list. In terms of the
South African Red Data list, species are classified as being extinct, endangered,
vulnerable, rare, indeterminate, insufficiently known or not threatened (see other
definitions within this glossary).

Regional Methodology: The Western Cape Department of Environmental Affairs
and Development Planning (DEA&DP) have developed a guideline document
entitled Strategic Initiative to Introduce Commercial Land Based Wind Energy
Development to the Western Cape - Towards a Regional Methodology for Wind
Energy Site Selection (Western Cape Provincial Government, May 2006). The
methodology proposed within this guideline document is intended to be a regional
level planning tool to guide planners and decision-makers with regards to
appropriate areas for wind energy development (on the basis of planning,
environmental, infrastructural and landscape parameters).

Rotor: The portion of the wind turbine that collects energy from the wind is called
the rotor. The rotor converts the energy in the wind into rotational energy to turn
the generator. The rotor has three blades that rotate at a constant speed of
about 15 to 28 revolutions per minute (rpm).

Significant impact: An impact that by its magnitude, duration, intensity or
probability of occurrence may have a notable effect on one or more aspects of the
environment.

Sustainable Utilisation (sensu Convention on Wetlands): Defined in Handbook 1
as the "human use of a wetland so that it may yield the greatest continuous
benefit to present generations while maintaining its potential to meet the needs
and aspirations of future generations". (Ramsar Convention Secretariat. 2004.
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Ramsar handbooks for the wise use of wetlands. 2nd Edition. Handbook 1.
Ramsar Convention Secretariat, Gland, Switzerland.) (refer
http://www.ramsar.org/).

Structure (historic): Any building, works, device or other facility made by people
and which is fixed to land, and includes any fixtures, fittings and equipment
associated therewith. Protected structures are those which are over 60 years old.

Tower: The tower, which supports the rotor, is constructed from tubular steel. It
is approximately 80 m tall. The nacelle and the rotor are attached to the top of
the tower. The tower on which a wind turbine is mounted is not just a support
structure. It also raises the wind turbine so that its blades safely clear the
ground and so it can reach the stronger winds at higher elevations. Larger wind
turbines are usually mounted on towers ranging from 40 to 80 m tall. The tower
must be strong enough to support the wind turbine and to sustain vibration, wind
loading and the overall weather elements for the lifetime of the wind turbine.

Wind power: A measure of the energy available in the wind.

Wind rose: The term given to the diagrammatic representation of joint wind
speed and direction distribution at a particular location. The length of time that
the wind comes from a particular sector is shown by the length of the spoke, and
the speed is shown by the thickness of the spoke.

Wind speed: The rate at which air flows past a point above the earth's surface.

Wise Use (sensu Convention on Wetlands): Defined in Handbook 1 (citing the
third meeting of the Conference of Contracting Parties (Regina, Canada, 27 May
to 5 June 1987) as "the wise use of wetlands is their sustainable utilisation for the
benefit of humankind in a way compatible with the maintenance of the natural
properties of the ecosystem".(Ramsar Convention Secretariat. 2004. Ramsar
handbooks for the wise use of wetlands. 2nd Edition. Handbook 1. Ramsar
Convention Secretariat, Gland, Switzerland.) (see http://www.ramsar.org/)
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INTRODUCTION CHAPTER 1

Eskom Holdings Limited (Eskom) proposes to establish a commercial wind energy
facility on a site in the Western Cape Province. This development is proposed to
comprise a cluster of up to 100 wind turbines (typically described as a wind
energy facility) to be constructed over an area of less than 20 km? in extent, off-
set at a distance of 2 km from the coastline. The study area has been
investigated in detail through an Environmental Impact Assessment (EIA)
process. The nature and extent of this facility, as well as potential environmental
impacts associated with the construction of a facility of this nature is explored in
more detail in this draft Environmental Impact Assessment (EIA) Report.

1.1. The Need for the Proposed Project

Internationally there is an increase in the deployment of renewable energy
technologies for the generation of electricity due to concerns such as climate
change and exploitation of non-renewable resources. The South African
Government has set a 10-year target for renewable energy of 10 000 GWh
renewable energy contribution to final energy consumption by 2013, to be
produced mainly from biomass, wind, solar and small-scale hydro. This is
amounts to —4% (1 667 MW) of the total estimated electricity demand
(41 539 MW) by 2013. In order to assist Government in meeting its target,
Eskom is investigating potential renewable energy projects, which include a
Concentrating Solar Thermal project in the Northern Cape, as well as the
proposed Wind Energy Facility in the Western Cape.

In responding to the growing electricity demand within South Africa, the need for
diversifying Eskom’s energy mix, as well as meeting the country’s targets for
renewable energy, Eskom has undertaken initiatives to establish renewable
forms of electricity generation capacity. Eskom embarked upon a research
programme to investigate South Africa's sources of renewable energy, and
identify appropriate alternative solutions to meet the electricity needs of the
country. Through this research, the viability of a wind energy facility was
investigated, and the potential to establish a wind energy facility at a site along
the West Coast within the Western Cape was identified.

1.2. Background to the Project

As a precursor to initiating an Environmental Impact Assessment (EIA) process,
Eskom embarked on a wind energy resource research programme, as well as a
site identification and selection process to determine areas suitable for wind
energy development in South Africa. Meteorological conditions are critically
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important when considering the siting of wind turbines and identifying ideal wind
energy facility sites. Ultimately, the success of the facility is dependent on the
available wind resource of a particular site — i.e. wind speed, spatial and temporal
variations in the wind climate, turbulence and how the wind resource is affected
by terrain.

According to the South African Wind Resource Database compiled by the National
Department of Minerals and Energy (DME), the Council for Scientific and
Industrial Research (CSIR) and Eskom, the West Coast north of the Olifants River
has been identified to experience some of the highest wind speeds in South
Africa. Eskom studied this area further and established a meteorological
monitoring station to determine the potential for the wind resource north of the
Olifants River to support the development of a Wind Energy Facility (i.e. the
incidence of wind within the required velocity range). In addition, this area
further supports other technical requirements for a wind energy facility in terms
of land availability and accessibility, and accessibility of the electricity grid to
meet transmission integration requirements.

In April 2007, Eskom embarked on a regional site identification and selection
process (the site identification process is detailed in the Scoping Report) to
determine and delineate areas north of the Olifants River as suitable sites for
commercial wind energy development. In order to assist in addressing the
challenge of ensuring that wind energy projects meet economic (including
technical), social and environmental sustainability criteria, the study was based
on the Western Cape Provincial guidelines for locating wind energy projects and
considered other local, provincial and national strategic environmental initiatives.

The regional site identification process aimed to determine and delineate areas
suitable for wind energy development and included the consideration of
sites/areas of special environmental importance and planning criteria, as well as
issues relating to landscape character, value, sensitivity and capacity. These
aspects were then balanced with technical constraining factors affecting the siting
of a wind energy facility, including the wind resource (wind potential diminishing
with distance from the coastline), factors affecting the wind resource (including
relief), land availability, accessibility and existing grid infrastructure.

It was acknowledged that a proactive identification of a location/site appropriate
for the introduction of wind energy technology would enhance the viability of the
project and inform the scope of the required Environmental Impact Assessment.
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1.3. Project Overview

Through the regional site identification process, an area ~37 km? in extent falling
within the Matzikama Local Municipality and the District Management Area
WCMAO1 within the West Coast District Municipality (WCDM) (depicted on Figure
1.1) was identified by Eskom as being potentially suitable for wind energy
development. This area was put forward for consideration within an EIA process,
and comprised the following farms:

» Portion 5 of the farm Gravewaterkop 158 (known as Skaapvlei)

» A portion of Portion 620 of the farm Olifants River Settlement (known as
Skilpadvlei)

» A portion of Portion 617 of the farm Olifants River Settlement (known as
Nooitgedag)

The overarching objective for the wind energy facility planning process is to
maximise electricity production through exposure to the wind resource, while
minimising infrastructure, operational and maintenance costs, as well as social
and environmental impacts. As local-level environmental and planning
issues (except for the identification of obvious fatal flaws) were not assessed in
sufficient detail through the regional-level site identification process, these issues
were considered within site-specific studies and assessments through the EIA
process in order to delineate areas of sensitivity within the broader site, and
ultimately assess the potential impacts associated with the placement of the wind
turbines and associated infrastructure on the site.

The performance of the wind turbines is also determined by disturbances to the
wind resource, which requires that the turbines are appropriately spaced on the
site. The wind energy facility is proposed to accommodate up to 100 turbines.
The turbines and associated infrastructure are proposed to be positioned over an
area of less than 20 km?.

The construction and commissioning of the facility is proposed to be implemented
in two phases, with the first commissioned phase of the project planned to
generate in the order of 100 MW (that is, approximately fifty 2 MW industry
standard turbines). The second phase would comprise the remaining fifty
turbines (the total facility not exceeding 100 turbines). The generating capacity
of the facility will be dictated by the choice of turbine (a current industry standard
of 2 MW turbines has been assumed at this time). The infrastructure associated
with the total wind energy facility would, therefore, include:

» Up to 100 wind turbine units (hub height of ~80 m - 78 m high steel tower
plus 2 m high nacelle); 90m diameter rotor (consisting of 3x45 m blades)).
» A concrete foundation (of 15 m x 15 m) to support each turbine tower.
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of a wind energy facility on the West Coast north of the Olifants
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» Underground electrical cabling between each turbine and the substation.

» A substation (with a footprint of 80 m X 80 m) in an appropriate position to
receive generated power via underground distribution cabling from each wind
turbine.

» Overhead power line (132 kV distribution lines) from the wind farm
substation feeding into the electricity network/grid at the Juno transmission
substation (near Vredendal).

» An access/haul road to the site from the main R363 road at Koekenaap

» Internal access roads providing access to each wind turbine site (with a
permanent travel surface of approximately 6 m in width)

» A small office building and visitors centre at the facility entrance (with a
footprint of ~400 m? under roof).

The scope of the proposed wind energy facility project on the West Coast,
including details of all elements of the project (for the construction, operation and
decommissioning phases) is discussed in detail in Chapter 5. Eskom have utilised
specialist software to assist in selecting the optimum position for each turbine (for
optimum power generation). This layout of the turbine field has informed the
positioning of the other infrastructure such as access roads and the substation.
The positioning/layout of all the components of this wind energy facility have
been determined (with 90% confidence) and has been utilised in this assessment
of potential impacts at a site-specific level (refer to Chapter 7).

1.4. Requirement for an Environmental Impact Assessment Process

The proposed wind energy facility project is subject to the requirements of the
Environmental Impact Assessment Regulations (EIA Regulations) published in
terms of Section 24(5) of the National Environmental Management Act (NEMA, No
107 of 1998). This section provides a brief overview of EIA Regulations and their
application to this project.

NEMA is national legislation that provides for the authorisation of certain
controlled activities known as “listed activities”. In terms of Section 24(1) of
NEMA, the potential impact on the environment associated with these listed
activities must be considered, investigated, assessed and reported on to the
competent authority (the decision-maker) charged by NEMA with granting of the
relevant environmental authorisation. The National Department of Environmental
Affairs and Tourism (DEAT) is the competent authority for this project as Eskom
is a parastatal body. An application for authorisation has been accepted by DEAT
(under Application Reference number 12/12/20/913). Through the decision-
making process, DEAT will be supported by the Western Cape Department of
Environmental Affairs and Development Planning (DEA&DP).
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The need to comply with the requirements of the EIA Regulations ensures that
decision-makers are provided the opportunity to consider the potential
environmental impacts of a project early in the project development process, and
assess if environmental impacts can be avoided, minimised or mitigated to
acceptable levels. Comprehensive, independent environmental studies are
required to be undertaken in accordance with the EIA Regulations to provide the
competent authority with sufficient information in order for an informed decision
to be taken regarding the project. Eskom appointed Savannah Environmental
(Pty) Ltd to conduct the independent Environmental Impact Assessment (EIA)
process for the proposed project.

An EIA is also an effective planning and decision-making tool for the project
proponent. It allows the environmental consequences resulting from a technical
facility during its establishment and its operation to be identified and
appropriately managed. It provides the opportunity for the developer to be
forewarned of potential environmental issues, and allows for resolution of the
issue(s) reported on in the Scoping and EIA reports as well as dialogue with
affected parties.

In terms of sections 24 and 24D of NEMA, as read with Government Notices R385
(Regulations 27-36) and R387, a Scoping and EIA are required to be undertaken
for this proposed project as it includes the following activities listed in terms of
GN R386 and R387 (GG No 28753 of 21 April 2006):

No & date of Activity No (in
relevant terms of relevant Description of listed activity
notice Regulation/notice)

Government 1(a) The construction of facilities or infrastructure,

Notice R387 including associated structures or infrastructure,

(21 April 2006) for the generation of electricity where (i) the
electricity output is 20 megawatts or more; or
(ii) the elements of the facility cover a combined
area in excess of 1 ha.

Government () The construction of facilities or infrastructure,

Notice R387 including associated structures or infrastructure,

(21 April 2006) for the transmission and distribution of above
ground electricity with a capacity of 120 kV or
more.

Government 2 Any development, activity, including associated

Notice R387 structures and infrastructure, where the total

(21 April 2006) area of the developed area is, or is intended to
be 20 ha or more.

Government 12 The transformation or removal of indigenous

Notice R386 vegetation of 3 ha or more or of any size where

(21 April 2006) the transformation or removal would occur

within a critically endangered or an endangered
ecosystem listed in terms of section 52 of the
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No & date of Activity No (in
relevant terms of relevant Description of listed activity
notice Regulation/notice)
National Environmental Management:
Biodiversity Act, 2004 (Act No 10 of 2004).
Government 14 The construction of masts of any material of
Notice R386 type and of any height, including those used for
(21 April 2006) telecommunications broadcasting and radio

transmission, but excluding (a) masts of 15 m
and lower exclusively used by (i) radio
amateurs; or (ii) for lightening purposes (b)
flagpoles; and (c) lightening conductor poles.

Government 15 The construction of a road that is wider than 4m

Notice R386 or that has a reserve wider than 6m, excluding

(21 April 2006) roads that fall within the ambit of another listed
activity or which are access roads of less than
30 m long.

Government 16(a) The transformation of undeveloped, vacant or

Notice R386 derelict land to residential, mixed, retail,

(21 April 2006) commercial, industrial or institutional use where

such development does not constitute infill and
where the total area to be transformed is bigger

than 1 ha.
Government 7 The above ground storage of a dangerous good,
Notice R386 including petrol, diesel, liquid petroleum gas or
(21 April 2006) paraffin, in containers with a combined capacity

of more than 30 m® but less than

1 000 m® at any one location or site.

This report documents the assessment of the potential environmental impacts of
the proposed construction and operation of up to 100 wind turbines on a site on
the West Coast north of the Olifants River. This EIA Phase follows the Scoping
Phase, and was conducted in accordance with the requirements of the EIA
Regulations in terms of Section 24(5) of the National Environmental Management
Act (NEMA; Act No 107 of 1998).

1.5. Objectives of the Environmental Impact Assessment Process

The Scoping Phase of the EIA process identified potential issues associated with
the proposed project, and defined the extent of the studies required within the
EIA Phase. This was achieved through an evaluation of the proposed project,
involving the project proponent, specialists with experience in EIAs for similar
projects, and a public consultation process with key stakeholders that included
both government authorities and interested and affected parties (I&APs).

The EIA addresses those identified potential environmental impacts and benefits
(direct, indirect and cumulative impacts) associated with all phases of the project
including design, construction and operation, and recommends appropriate
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mitigation measures for potentially significant environmental impacts. The EIA
report aims to provide the environmental authorities with sufficient information to
make an informed decision regarding the proposed project.

The release of a draft EIA Report provides stakeholders with an opportunity to
verify that the issues they have raised through the EIA process have been
captured and adequately considered. The final EIA Report will incorporate all
issues and responses raised during the public review of the draft EIA Report prior
to submission to DEAT.

The EIA Report consists of nine chapters, which include:

Chapter 1 provides background to the proposed Wind Energy Facility project and
the environmental impact assessment.

Chapter 2 provides the strategic context for energy planning in South Africa.
Chapter 3 describes wind energy as a power option and provides insight to
technologies for wind turbines.

Chapter 4 outlines the process which was followed during the EIA Phase,
including the consultation program that was undertaken and input received from
interested parties.

Chapter 5 describes the activities associated with the project (project scope).
Chapter 6 describes the existing biophysical and socio-economic environment.
Chapter 7 presents the assessment of environmental impacts associated with the
Wind Energy Facility.

Chapter 8 presents the assessment of environmental impacts associated with the
132 kV power line alternatives.

Chapter 9 presents the conclusions of the facility and power line impact
assessment as well as an impact statement.

1.6. Details of Environmental Assessment Practitioner and Expertise to
conduct the Scoping and EIA

Savannah Environmental was contracted by Eskom Holdings as an independent
environmental assessment practitioner to undertake an Environmental Impact
Assessment (EIA) for the proposed project, as required by the NEMA EIA
Regulations. Neither Savannah Environmental, nor any its specialist sub-
consultants on this project are subsidiaries of or affiliated to Eskom Holdings
Limited. Furthermore, Savannah Environmental does not have any interests in
secondary developments that may arise out of the authorisation of the proposed
project.

Savannah Environmental is a specialist environmental consulting company
providing a holistic environmental management service, including environmental
assessment and planning to ensure compliance and evaluate the risk of
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development; and the development and implementation of environmental
management tools.

The Savannah Environmental team have considerable experience in
environmental assessment and environmental management, and have been
actively involved in undertaking environmental studies for a wide variety of
projects throughout South Africa. Strong competencies have been developed in
project management of environmental EIA processes, as well as strategic
environmental assessment and compliance advice, and the identification of
environmental management solutions and mitigation/risk minimising measures.

Karen Jodas and Jo-Anne Thomas, the principle authors of this draft
Environmental Impact Assessment Report, are both registered Professional
Natural Scientists (in the practice of environmental science) with the South
African Council for Natural Scientific Professions. They have gained extensive
knowledge and experience on potential environmental impacts associated with
electricity generation projects through their involvement in related EIA processes
over the past ten (10) years. They have successfully managed and undertaken
EIA processes for other power generation projects for Eskom Holdings Limited
throughout South Africa. Curricula vitae for the Savannah Environmental project
team consultants are included in Appendix A.

In order to adequately identify and assess potential environmental impacts,
Savannah Environmental has appointed several specialist consultants to conduct
specialist studies, as required. Details of these specialist studies are included in
Chapter 4. The curricula vitae for the EIA specialist consultants are also included
in Appendix A.
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STRATEGIC CONTEXT FOR ENERGY PLANNING CHAPTER 2

Eskom’s core business is in the generation and transmission (transport) of
electricity. Eskom is responsible for the provision of reliable and affordable power
to its South African consumers, and currently generates approximately 95% of
the electricity used in the country. Therefore the reliable provision of electricity
by Eskom is critical for industrial development and related employment in the
region and therefore a contributing factor to the overall challenge of poverty
alleviation and sustainable development in South Africa. Electricity, by nature,
cannot be readily or inexpensively stored and therefore must be used as it is
generated. Therefore, electricity is generated in accordance with supply-demand
requirements, and must be efficiently transmitted from the point of generation to
the end-user. Eskom’s capacity expansion programme supports Government’s
drive to boost economic growth to 6% by 2010, and investment decisions will be
based on this growth target. It is estimated that this will translate in an average
growth in demand for electricity of approximately 4% per annum.

If Eskom is to meet its mandate and commitment to supply the ever-increasing
needs of end-users, it has to plan, establish and expand its infrastructure of
generation capacity and transmission powerlines on an on-going basis. With
current energy and electricity demands within the country projected to continue
increasing, new investments in electricity generation and transmission capacity
are required.

The decision to expand Eskom’s electricity generation capacity is based on
national policy and informed by on-going strategic planning undertaken by the
national Department of Minerals and Energy (DME), the National Energy
Regulator of South Africa (NERSA) and Eskom. The hierarchy of policy and
planning documentation is illustrated in Figure 2.1.

National Energy Policy, NEMA, Energy Efficlency
Strategy and Renewable Policy

' Eskom:
ISEP

Figure 2.1: Hierarchy of electricity policy and planning documents
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2.1. White Paper on the Energy Policy of the Republic of South Africa, 1998

Development within the energy sector in South Africa is governed by the White
Paper on a National Energy Policy (the National Energy Policy), published by DME
in 1998. This White Paper identifies five key objectives for energy supply within
South Africa, that is:

» Increasing access to affordable energy services
» Improving energy sector governance

» Stimulating economic development

» Managing energy-related environmental impacts
» Securing supply through diversity.

Furthermore, the National Energy Policy identifies the need to undertake an
Integrated Energy Planning (IEP) process and the adoption of a National
Integrated Resource Planning (NIRP) approach. Through these processes, the
most likely future electricity demand based on long-term southern African
economic scenarios can be forecasted, and provide the framework for South
Africa (and Eskom) to investigate a whole range of supply and demand side
options.

2.2. Renewable Energy Policy in South Africa

Internationally there is increasing development of the use of renewable
technologies for the generation of electricity due to concerns such as climate
change and exploitation of resources. In response, the South African government
ratified the United Nations Framework Convention on Climate Change (UNFCCC)
in August 1997 and acceded to the Kyoto Protocol (the enabling mechanism for
the convention) in August 2002. In addition, national response strategies have
been developed for both climate change and renewable energy.

Investment in renewable energy initiatives, such as the proposed wind energy
facility, is supported by the National Energy Policy (DME, 1998). This policy
recognises that renewable energy applications have specific characteristics which
need to be considered. The Energy Policy is “based on the understanding that
renewables are energy sources in their own right, and are not limited to small-
scale and remote applications, and have significant medium- and long-term
commercial potential.” In addition, the National Energy Policy states that
“Renewable resources generally operate from an unlimited resource base and, as
such, can increasingly contribute towards a long-term sustainable energy future”.

The White Paper on Renewable Energy (DME, 2003) supplements the Energy
Policy, and sets out Government’s vision, policy principles, strategic goals and
objectives for promoting and implementing renewable energy in South Africa. It
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also informs the public and the international community of the Government’s
vision, and how the Government intends to achieve these objectives; and informs
Government agencies and organs of their roles in achieving the objectives.

The support for the Renewable Energy Policy is guided by a rationale that South
Africa has a very attractive range of renewable resources, particularly solar and
wind, and that renewable applications are, in fact, the least cost energy service in
many cases from a fuel resource perspective (i.e. the cost of fuel in generating
electricity from such technology); more so when social and environmental costs
are taken into account. In spite of this range of resources, the National Energy
Policy acknowledges that the development and implementation of renewable
energy applications has been neglected in South Africa.

Government policy on renewable energy is therefore concerned with meeting the
following challenges:

» Ensuring that economically feasible technologies and applications are
implemented

» Ensuring that an equitable level of national resources is invested in renewable
technologies, given their potential and compared to investments in other
energy supply options

» Addressing constraints on the development of the renewable industry.

In order to meet the long-term goal of a sustainable renewable energy industry,
the South African Government has set the following 10-year target for renewable
energy: “10 000 GWh (0.8 Mtoe) renewable energy contribution to final energy
consumption by 2013 to be produced mainly from biomass, wind, solar and small-
scale hydro. The renewable energy is to be utilised for power generation and
non-electric technologies such as solar water heating and bio-fuels. This is
approximately 4% (1 667 MW) of the estimated electricity demand (41 539 MW)
by 2013” (DME, 2003).

At present no sector or company specific targets have been put in place.
However, government is currently finalising proposals which will in all likelihood
impose renewable energy obligations or targets on energy generators such as
Eskom. In order to assist Government in meeting its target, Eskom is already
investigating potential renewable energy generation projects, which include a
Concentrating Solar Thermal project in the Northern Cape, as well as the
proposed Wind Energy Facility.

2.3. Integrated Energy Plan (IEP) - 2003

In response to the requirements of the National Energy Policy, the DME
commissioned the Integrated Energy Plan (IEP) to provide a framework in which
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specific energy policies, development decisions and energy supply trade-offs can
be made on a project-by-project basis. The framework is intended to create a
balance between the energy demand and resource availability to provide low cost
electricity for social and economic development, while taking into account health,
safety and environmental parameters.

The IEP projected that the additional demand in electricity would necessitate an
increase in electricity generation capacity in South Africa by 2007. Furthermore,
the IEP recognises:

» That South Africa is likely to be reliant on coal for at least the next 20 years
as the predominant source of energy.

» That new electricity generation will remain predominantly coal-based, but
with the potential for hydro, natural gas and nuclear capacity.

» The need to diversify energy supply through increased use of natural gas and
new and renewable energies.

» Continuing investigations into nuclear options as a future new energy source.

» The promotion of the use of energy efficiency management and technologies.

» The need to ensure environmental considerations in energy supply,
transformation and end use.

» The promotion of universal access to clean and affordable energy, with the
emphasis on household energy supply being co-ordinated with provincial and
local integrated development programmes.

» The need to introduce policy, legislation and regulation for the promotion of
renewable energy and energy efficiency measures and mandatory provision
of energy data.

» The need to undertake integrated energy planning on an on-going basis

2.4. National Integrated Resource Plan (NIRP), 2003/2004

In response to the National Energy Policy’s objective relating to affordable energy
services, NERSA commissioned a National Integrated Resource Plan (NIRP) in
order to provide a long-term, cost-effective resource plan for meeting electricity
demand, which is consistent with reliable electricity supply and environmental,
social and economic policies. The planning horizon for the study was from 2003
to 2022. The objective of the NIRP is to determine the least-cost supply option
for the country, provide information on the opportunities for investment into new
power generating projects, and evaluate the security of supply.

The national electricity demand forecast took a number of factors into account.
These include:

» A 2,8% average annual economic growth

Strategic Context for Energy Planning Page 13



PROPOSED WIND ENERGY FACILITY & ASSOCIATED INFRASTRUCTURE, WESTERN CAPE
Draft Environmental Impact Assessment (EIA) Report January 2008

» The development and expansion of a number of large energy-intensive
industrial projects

» Electrification needs

» A reduction in electricity-intensive industries over the 20 year planning
horizon

» A reduction in the number of electricity consumers — NIRP anticipates people
switching to the direct use of natural gas

» The supply of electricity to large mining and industrial projects in Namibia and
Mozambique

» Typical demand profiles.

Various demand side management and supply-side options are considered in the
NIRP process, prior to identifying the least cost supply options for South Africa.
The outcome of the process confirmed that coal-fired options are still required
over the next 20 years and that additional base load plants will be required from
2010.

2.5. Integrated Strategic Electricity Planning (ISEP) in Eskom

Eskom uses a modelling tool called Integrated Strategic Electricity Planning
(ISEP) to plan its future capacity strategy. By analysing usage patterns and
growth trends in the economy, and matching these with the performance features
of various generation technologies and demand side management options, ISEP
identifies the timing, quantity and type (base load or peaking) of new capacity
options required in the long-term. These options include the Return-to-Service of
the three mothballed coal-fired Simunye Power Stations (i.e. Camden, Komati
and Grootvlei), conventional pulverised fuel power plants (i.e. coal-based power),
pumped storage schemes, gas-fired power plants, nuclear plants, greenfield
fluidised bed combustion technologies, renewable energy technologies (mainly
wind and solar projects), and import options within the Southern African Power
Pool. As the older Eskom power plants reach the end of their design life from
approximately 2025, the use of all available technologies will need to be exploited
in order to supply the country’s growing electricity demand.

The ISEP process identifies the timing, quantity and type (e.g. base load or
peaking) of new electricity generating capacity required over the next 20 years.
The planning scenarios are based on an average 4% growth in demand for
electricity over the 20 year period. This translates into a 6% growth in GDP. The
most recently approved ISEP plan identifies the need for increased peaking
electricity generating by 2007 and additional baseload capacity by approximately
2010. An increase in peaking supply has since been achieved through the
commissioning of new plant, such as the OCGT facilities at Atlantis and Mossel
Bay in the Western Cape. Figure 2.2 illustrates Eskom’s “project funnel”, which
shows the range of supply options being considered by Eskom to meet the
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increasing demand for electricity in the country. There are many projects at
various stages in the project funnel including research projects, transmission lines
and generating options in South Africa and Southern Africa.
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Figure 2.2: Eskom Project funnel showing the range of supply options being
considered by Eskom to meet the increasing demand for electricity
in the country

As can be seen from Figure 2.2, Eskom has concluded the required feasibility and
business case studies for 100 MW of renewable energy (indicated by the pale blue
circle entitled ‘Renewable 1’ evident on the boundary between ‘Feasibility’ and
‘Build’). This business case is proposed to be implemented in the form of a
commercial Wind Energy Facility on the West Coast (i.e. the subject of this EIA
study).

2.6. Eskom Renewable Energy Strategy

Renewable energy technologies are among the supply-side options being
considered by Eskom. The organisation has developed a renewable energy
strategy which outlines a number of focus areas, including research and
development, and participation in clean development mechanism (CDM) project
opportunities. The wind energy facility project is in a process of being registered
for participation in the CDM projects for carbon credit trading.
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The establishment of a wind energy facility qualifies as a CDM project as it meets
all international requirements, as well as South African sustainable development
criteria as defined by the designated national authority. The Wind Energy Facility
will potentially reduce —278 400 tons of CO, per annum.

Renewable energy sources which are being evaluated are wind, solar, wave, tidal,
ocean current, biomass and hydro. Through the South African Bulk Renewable
Energy Generation (SABRE-Gen) programme, a vehicle was established to enable
the evaluation of multi-MW, grid connected generation. The initiatives all follow
the same functional structure, namely:

a) the identification of promising options

b) an assessment of the financial and economic viability as well as resource
potential in the country

c) the implementation of demonstration projects to conduct operational
research

d) the provision of strategies for the uptake and sustainable deployment of

the technologies where feasible.

Eskom have identified the Western Cape (with the Cape West Coast in particular)
as a wind resource-rich region, with the DME/CSIR/Eskom South African Wind
Resource Database identifying the West Coast north of the Olifants River as
experiencing some of the highest wind speeds in South Africa. Eskom
commissioned the Klipheuwel Wind Energy Demonstration Facility (north of
Durbanville in the Western Cape) in February 2003 in order to conduct
operational research. Research at this facility focused on how available wind
energy technologies interact with the South African environment and results
highlighted unique factors that can impact performance. A strategy is now in
place in order for Eskom to commission a viable commercial wind energy facility
project.

2.7. Draft Western Cape Integrated Energy Strategy

The draft Western Cape Integrated Energy Strategy outlines the key energy
concerns and opportunities facing the Western Cape and proposes a range of
policies, strategies and actions that will allow the Province to develop a
sustainable portfolio of energy solutions, while also reducing pollution and
increasing access to energy for all citizens in the Province. The strategy
document notes that due to the recent energy crisis in the Western Cape, the
process of introducing a renewable energy policy, strategy and programme of
action has been fast-tracked. It is believed that this is necessary to ensure that
measures to reduce energy consumption and increase the supply of clean,
renewable energy can be taken as soon as possible.
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The strategy lists the potential opportunities for increasing power supply to the
Province, and includes the option of wind energy. In this regard, the strategy
states that the wind energy potential in the Western Cape is considered to be
high (potential in the order of 3 000 MW, but that wind resources do require
confirmation). The potential advantages associated with wind are identified to
include:

» Technology and capital costs are reducing with technology advancements.

» Maintenance is low.

» It is a clean energy option.

» Should the wind resource be favourable, the technology can be relatively
quickly installed in areas needing supply.

In terms of recommendations of the Strategy, the Provincial Government of the
Western Cape (PGWC) is committed to energy efficiency and renewable energy,
and to reducing the Province’s carbon footprint and eradicating energy poverty.
In order to achieve this vision, the PGWC wiill:

» Support an approach to energy planning, which takes into account
environmental, social and economic considerations.

» Support research and development around renewable energy and energy
efficiency technologies.

2.8. Regional Methodology for Wind Energy Site Selection: a Guideline
Document prepared by DEA&DP

Detailed planning, including the use of criteria and thresholds to designate areas
of suitability for development is supported by the Western Cape Department of
Environmental Affairs and Development Planning (DEA&DP) for the Western Cape,
specifically with regards to the siting of wind energy facilities in the Province. The
consideration of environmental and spatial issues together with technical issues at
a strategic regional level is supported, as this results in a well-informed siting
process.

In this regard, DEA&DP developed a guideline document entitled Strategic
Initiative to Introduce Commercial Land Based Wind Energy Development to the
Western Cape - Towards a Regional Methodology for Wind Energy Site Selection
(Western Cape Provincial Government, May 2006).

The vision of the strategic initiative was to develop and establish a policy on the
implementation of a methodology to be used for the identification of areas
suitable for the establishment and implementation of wind energy developments
(i.e. appropriate site selection) in the Western Cape. This overall objective was
supported by a number of sub-objectives, including:
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» To facilitate the practical implementation of wind energy generation
technology in a manner that meets the principles of the White Paper on
Energy Policy for the Republic of South Africa.

» To introduce wind energy developments to the Western Cape in a co-
ordinated manner, that meets all requirements of sustainability as reflected in
the National Environmental Management Act (Act No 107 of 1998), and which
is based on international best practice.

» To encourage responsible and rational wind energy developments, which are
beneficial not only to developers, but to communities at large.

» To discourage the investment of time and money in potentially unsuitable
sites.

» To introduce the wind energy industry to the public and thereby increase
support for and interest in alternative renewable energy sources.

» To provide policy guidance in terms of the environmental impact assessment
process.

The methodology proposed within this guideline document is intended to be a
regional-level planning tool to guide planners and decision-makers with regards
to appropriate areas for wind energy development (on the basis of planning,
environmental, infrastructural and landscape parameters).

In summary, this methodology includes guidelines for the assessment and
delineation of areas appropriate for wind energy development, including the use
of appropriate ‘negative’ and ‘positive’ buffer zones (suitable to the South African
context) to build in cumulative impact concerns, and the incorporation of
landscape issues relating to landscape character, value, sensitivity and capacity.
It was not the intention of the Regional Assessment Methodology developed by
DEA&DP to consider local level issues in significant detail. It is stated that these
issues are to be considered within site-specific studies and assessments (i.e.
through an EIA) for the suitable area/site identified through the Regional
Assessment approach.

In April 2007, Eskom embarked on a regional site identification and selection
process to determine and delineate areas north of the Olifants River on the West
Coast as suitable for siting of a commercial wind energy development. In order
to assist in addressing the challenge of ensuring that wind energy projects meet
economic (including technical), social and environmental sustainability criteria,
the study was based on the Provincial guidelines for locating wind energy projects
(specifically Report 5: Proposed Regional Methodology) and also considered other
local, provincial and national strategic environmental initiatives.

Based on the outcomes of the regional assessment and site identification process,
Eskom has taken the site identified through this process forward into the EIA
process for assessment through site specific studies.
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2.9. Project Planning and the site-specific Environmental Impact Assessment

Eskom Generation’s planning process is based on anticipated electricity demand,
rather than immediate load requirements in order to timeously supply the
anticipated increased demand in the country. This is due to the long lead-time
process of acquiring the necessary permissions to construct such infrastructure
from DEAT and the National Energy Regulator of South Africa (NERSA), and
negotiations with landowners, and power generation infrastructure purchase,
delivery and ultimately construction.

In terms of the EIA Regulations under NEMA, a Scoping and EIA report (including
an environmental management plan (EMP)) are required to be compiled for this
proposed project. The EIA is considered as an effective planning and decision-
making tool in the planning process of a new power generation facility. It allows
the environmental consequences resulting from a technical facility during its
establishment and its operation to be identified and appropriately managed
through project design and implementation. The level of detail at a site-specific
level is refined through the process, and allows for resolution of potential issue(s)
through dialogue with affected parties.

The relationship between project development and the environmental assessment
and management process is depicted in the figure below.
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WIND ENERGY AS A POWER GENERATION OPTION CHAPTER 3

Wind energy is firmly established as a mature technology for electricity
generation, with a reported 65 000 MW installed base worldwide. It is one of the
fastest growing electricity generating technologies with installed capacity
increasing by —10 000 MW annually, and features in energy plans worldwide.
Use of wind for electricity generation is essentially a non-consumptive use of a
natural resource, and produces an insignificant quantity of greenhouse gases in
its life cycle. A wind energy facility also qualifies as a Clean Development
Mechanism (CDM) project (i.e. a financial mechanism developed to encourage the
development of renewable technologies) as it meets the international
requirements in this regard.

Knowing and understanding the challenges faced by fossil fuels requires that
there be a shift in the way that energy is generated and consumed, and this
renewable energy project is part of Eskom’s contribution in increasing its role in
implementing such technologies that complement South Africa’s energy mix.
Worldwide, many solutions and approaches are being developed to reduce
environmental pollution and CO, emissions. It is acknowledged that the more
cost effective solution in the short-term is not necessarily the least expensive
long-term solution. This holds true not only for direct project cost, but also
indirect project cost such as impacts on the environment. Renewable energy
options follow such a model in that such ventures typically have high capital
costs, however, the fuel costs for such a facility are free. This has a net result of
a low long-term cost for such a facility, with added benefits of reduced (or zero)
environmental pollution. Renewable energy is considered one of the ‘clean
sources of energy’ with the potential to contribute greatly to a more ecologically,
socially and economically sustainable future.

3.1. Investigations into Wind Energy for South Africa

Eskom commissioned the Klipheuwel Wind Energy Demonstration/Research
Facility (north of Durbanville in the Western Cape) in February 2003. Research at
this facility has focused on how the technology interacts with the South African
environment and has highlighted unique factors that can impact performance.
The research information collected ranges from production statistics, daily
operational requirements, detailed condition monitoring and national resource
understanding and analysis. This 3.2 MW installation generates about 4 GWh
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annually with an availability of the turbine of 90%, and an energy utilisation
factor' of 16% over a year period.

The demonstration facility has been a major success and results of the research
have provided Eskom with valuable technical and strategic information pertaining
to utilising wind as a source of energy, and has provided guidance with regards to
the establishment of a large scale commercial facility.

Figure 3.1: Photograph of the existing three turbines at the Klipheuwel
Demonstration Facility, Durbanville

As a part of Eskom’s wind research programme a national wind atlas for South
Africa was compiled (in conjunction with the DME and the CSIR for the South
African Renewable Resource Database). Results indicate that wind energy in
South Africa is limited to particular areas (typically on the coastline). Areas of
high potential for future commercial wind farm development were earmarked, and
high-accuracy meteorological measurement stations erected at these sites for on-
going monitoring.

Based on the lessons learnt from the Klipheuwel pilot demonstration facility as
well as the analyses on Eskom’s measured wind data, Eskom determined that a
full-scale commercial wind energy facility could successfully be established in
South Africa. The West Coast north of the Olifants River was identified to
experience some of South Africa’s best wind resources for the development of a
wind energy facility (i.e. the incidence of wind within the required velocity range).
The construction of such a commercial facility is now being proposed on a site to
the north of the Olifants River.

1 Energy utilisation factor is an indication of the operation of the turbine to the total time within the
same period (i.e. average operation over a year expressed as a percentage). The wind turbine
utilisation factor is a function of the availability of the wind resource.
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3.2. The Importance of the Wind Resource for Energy Generation

Wind energy has the attractive attribute that the fuel is free. The economics of a
wind energy project crucially depend on the wind resource at the site. Detailed
and reliable information about the speed, strength, direction, and frequency of
the wind resource is vital when considering the installation of a wind energy
facility, as the wind resource is a critical factor to the success of the installation.

Wind speed is the rate at which air flows past a point above the earth's surface.
Average annual wind speed is a critical siting criterion, since this determines the
cost of generating electricity. With a doubling of average wind speed, the power
in the wind increases by a factor of 8, so even small changes in wind speed can
produce large changes in the economic performance of a wind farm (for example,
an increase of average wind speed from 22 km/hr to 36 km/hr (6 m/s to 10 m/s)
increases the amount of energy produced by over 130%). Wind turbines can
start generating at wind speeds of between 10 km/hr to 15 km/hr (=3 m/s to
4 m/s), with nominal wind speeds required for full power operation varying
between —45 km/hr and 60 km/hr (—12.5 m/s to 17 m/s). Wind speed can be
highly variable and is also affected by a number of factors, including surface
roughness of the terrain.

Wind power is a measure of the energy available in the wind.

Wind direction at a site is important to understand, but it is not critical in site
selection as wind turbine blades automatically turn to face into the predominant
wind direction at any point in time.

South Africa can be considered as having a moderate wind resource as compared
to Northern Europe (Scandinavia), Great Britain and Ireland and New Zealand
where wind energy facilities are already implemented. Typical annual wind
speeds range from 15 km/hr to 25 km/hr (4 m/s to 7 m/s) around South Africa’s
southern, eastern and western coastlines (with more wind typically along the
coastline). This translates to an expected annual energy utilisation factor of
between 15% and 30%, the value depending on the specific site selected.

Actual wind measurements (over a period of 3 years) in the vicinity of the
proposed site to the north of the Olifants River applied to typical wind turbine
performance has indicated that a wind energy facility on the West Coast would
perform as well as international facilities, with an energy utilisation factor of
~26%. Climatic variation may impact this production figure by as much as 30%
on a year-on-year basis (both negative and positive). Therefore, by comparing
recorded annual energy utilisation factors for wind energy facilities
internationally, it is evident that the performance of a South African facility would
be in line with international trends (refer Table 3.1).
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Table 3.1: Record of Annual Energy Utilisation Factors

Location Average Capacity Factor
UK 29%

Rural Germany 16%

Denmark 24%

Klipheuwel Demonstration facility — South Africa 16%*

Proposed Facility on the West Coast 26%

*Actual performance over a period of 3 years

Figure 3.2 provides a wind rose® of actual measured data from the Eskom
meteorological station on the farm De Punt, north of the Olifants River. The
length of time that the wind comes from a particular sector is shown by the
length of the spoke, and the speed is shown by the thickness of the spoke. The
wind direction is conventionally indicated from the periphery towards the centre
of the graph, and not from the centre outwards.
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Figure 3.2: Wind Rose from measured data at the Eskom meteorological
station at De Punt, indicating both wind energy as well as
frequency of wind direction (% of time in a direction)

Figure 3.2 illustrates that the predominant wind direction experienced on the
West Coast is from the SSW (i.e. percent of time in a direction). This is,
however, not the strongest wind (or wind with most energy) experienced in this
area, but the SSW wind is experienced most frequently. The design (and micro-
siting®) of a wind farm is sensitive to the shape of the wind rose for the site.
Although modern wind turbines are able to yaw to the direction of the wind, the
micro-siting must consider the wind direction and strength of the wind in the
optimal positioning of the turbines.

2 'wind rose’ is the term given to the diagrammatic representation of joint wind speed and direction
distribution at a particular location.

3 ‘Micro-siting’ is a term used within the wind energy facility industry and refers to the detailed final
positioning in a wind farm layout to maximise energy production.
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The wind speed measured at a meteorological station is also affected by the local
topography (extending to a few tens of kilometres from the station) or surface
roughness. The effect of height variation/relief in the terrain is seen as a
speeding-up/slowing-down of the wind due to the topography. Elevation in the
topography exerts a profound influence on the flow of air, and results in
turbulence within the air stream, and this also has to be taken into account in the
placement of turbines.

High Velocity

Turbulence

Figure 3.3: lllustration of the effect of relief on air flow

A wind resource measurement and analysis programme must be conducted for
the site proposed for development, as only measured data will provide a robust
prediction of the facility’s expected energy production over its lifetime.

The placement of a wind energy facility, and in fact the actual individual turbines
must, therefore, consider the following technical factors:

» Predominant wind direction and frequency

» Distance from coast, where wind moving over the land mass results in a loss
of wind energy (and ultimately a loss in production)

» Topographical features or relief affecting the flow of the wind (e.g. causing
shading effects and turbulence of air flow)

» Effect of adjacent turbines on wind flow and speed — specific spacing is
required between turbines in order to reduce the effects of wake turbulence.

Wind turbines typically need to be spaced approximately 2 to 3xD apart, and 5 to
7xD where a turbine is behind another (D = the diameter of the rotor blades).
This is required to minimise the induced wake effect the turbines might have on
each other. The micro-siting of the turbines on the site has been determined
using industry standard software systems, which automatically consider the
spacing requirements. Considering a typical 2 MW capacity turbine whose rotors
are approximately 90 m in diameter (each blade is 45 m in length), each turbine
within a turbine row is separated by approximately 300 m. The erection of
turbines in subsequent parallel rows requires a separation distance of 600 m to
700 m.
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3.3. What is a Wind Turbine and How Does It Work

The kinetic energy of wind is used to turn a wind turbine to generate electricity.
A wind turbine consists of three rotor blades and a nacelle mounted at the tip
of a tapered steel tower. The mechanical power generated by the rotation of
the blades is transmitted to the generator within the nacelle via a gearbox and
drive train.

Figure 3.4: lllustration of the main components of a wind turbine (turbine at
Eskom’s Klipheuwel wind demonstration facility)

Turbines are able to operate at varying speeds. The amount of energy a turbine
can harness depends on both the wind velocity and the length of the rotor blades.
It is anticipated that the turbines utilised for the proposed wind energy facility on
the West Coast will have a hub height of ~80 m, and a rotor diameter of ~90 m
(i.e. each blade —45 m in length). These turbines would be capable of generating
in the order of 2 MW each (in optimal wind conditions). Wind turbines can start
generating at wind speeds of between 10 km/hr to 15 km/hr (=3 m/s to 4 m/s),
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with nominal wind speeds required for full power operation varying between
~45 km/hr and 60 km/hr (12.5 m/s and 17 m/s).

3.3.1. Main Components of a Wind Turbine

A wind turbine consists of the following
major components:

» Tower

» Rotor

Rotor blade (~45m
» Nacelle ) in length)

The Tower
The tower, which supports the rotor, is
constructed from tubular steel. It is

Nacelle

approximately 80 m tall. The nacelle
and the rotor are attached to the top of
the tower.

The tower on which a wind turbine is _

Hub height ~90m
mounted is not just a support structure.
It also raises the wind turbine so that its
blades safely clear the ground and so it
can reach the stronger winds at higher
elevations. Larger wind turbines are
usually mounted on towers ranging from

40 m to 80 m tall. The tower must be

strong enough to support the wind
turbine and to sustain vibration, wind
loading and the overall weather elements for the lifetime of the wind turbine.

The Rotor

The portion of the wind turbine that collects energy from the wind is called the
rotor. The rotor converts the energy in the wind into rotational energy to turn the
generator. The rotor has three blades that rotate at a constant speed of about 15
to 28 revolutions per minute (rpm). The speed of rotation of the blades is
controlled by the nacelle, which can turn the blades to face into the wind (‘yaw
control’), and change the angle of the blades (‘pitch control’) to make the most
use of the available wind.

The rotor blades function in a similar way to the wing of an aircraft, utilising the
principles of lift (Bernoulli). When air flows past the blade, a wind speed and
pressure differential is created between the upper and lower blade surfaces. The
pressure at the lower surface is greater and thus acts to "lift" the blade. When
blades are attached to a central axis, like a wind turbine rotor, the lift is
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translated into rotational motion. Lift-powered wind turbines are well suited for
electricity generation.

— -

Figure 3.5: lllustration of the principle of lift

The rotation of the rotor blades produces a characteristic ‘swishing’ sound as the
blades pass in front of the tower roughly once a second. The other moving parts,
the gearbox and generator, cannot be heard unless the observer is physically
inside the turbine tower.

The tip-speed is the ratio of the rotational speed of the blade to the wind speed.
The larger this ratio, the faster the rotation of the wind turbine rotor at a given
wind speed. Electricity generation requires high rotational speeds. Lift-type wind
turbines have optimum tip-speed ratios of around 4 to 5.

The Nacelle
The nacelle contains the generator, control equipment, gearbox and anemometer
for monitoring the wind speed and direction (as shown in Figure 3.6).

The generator is what converts the turning motion of a wind turbine's blades
into electricity. Inside this component, coils of wire are rotated in a magnetic
field to produce electricity. The generator's rating, or size, is dependent on the
length of the wind turbine's blades because more energy is captured by longer
blades.
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Anemometer

Gearbox

Controller

Figure 3.6: Detailed structure of a nacelle of a horizontal axis turbine

3.3.2. Operating Characteristics of a Wind Turbine

A turbine is designed to operate continuously, unattended and with low
maintenance for more than 20 years or =120 000 hours of operation. Once
operating, a wind farm can be monitored and controlled remotely, with a mobile
team for maintenance, when required.

The cut-in speed is the minimum wind speed at which the wind turbine will
generate usable power. This wind speed is typically between 10 and 15 km/hr
(—3 m/s and 4 m/s).

At very high wind speeds, typically over 90 km/hr (25 m/s), the wind turbine will
cease power generation and shut down. The wind speed at which shut down
occurs is called the cut-out speed. Having a cut-out speed is a safety feature
which protects the wind turbine from damage. Normal wind turbine operation
usually resumes when the wind drops back to a safe level.

3.3.3. Understanding the Betz Limit

It is the flow of air over the blades and through the rotor area that makes a wind
turbine function. The wind turbine extracts energy by slowing the wind down.
The more kinetic energy a wind turbine extracts from the wind, the more the
wind will be slowed down as it passes the turbine. In reality, a wind turbine will
deflect the wind, even before the wind reaches the rotor plane. This means that
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it will never be possible to capture all of the energy in the wind using a wind
turbine.

The theoretical maximum amount of energy in the wind that can be collected by a
wind turbine's rotor is approximately 59%®. This value is known as the Betz
Limit. If the blades were 100% efficient, a wind turbine would not work because
the air would give up all its energy, and the air would not be able to move away
from the rotor (i.e. the air could not leave the turbine). In practice, the collection
efficiency of a rotor is not as high as 59%. A more typical efficiency is 35% to
45%. A wind energy system (including rotor, generator etc) does not exhibit
perfect efficiencies, and will therefore deliver between 15% and 30% of the
original energy available in the wind (between 20% to 25% being typical for
modern systems).

Wind — J s Wind
Energy = e—— ] Energy
100% —— - spilled
e -
-—_—-‘nmlil_r'__"" ]
=

Wind Energy collected by turbine =
maximum 59% (with typical
efficiency ~35%)

Figure 3.7: lllustration of the principle of the Betz Limit

3.4. Wind Energy on the West Coast as a Power Option

Actual wind measurements at the proposed site applied to typical wind turbine
performance has indicated an energy utilisation factor of 26%. However climatic
variation may impact this production figure by as much as 30% on a year-on-
year basis (both negative and positive). This is based on European experience

4 Betz' Law says that you can only convert less than 16/27 (or 59%) of the kinetic energy in the wind
to mechanical energy using a wind turbine. Betz' Law was first formulated by the German Physicist
Albert Betz in 1919.
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over the last 100 years. Experiences in wind at the site also indicate large
variations in wind resource. This variation could potentially change the
possibilities of the proposed project to 16% utilisation (18 km/hr (5 m/s) average
annually) and a 36% utilisation (25 km/hr (7 m/s) average annually).

Figure 3.8 indicates the typical expected daily production (for summer) on the
West Coast site (assuming the use of a 2 MW industry standard wind turbine).
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Figure 3.8: Graph indicating the typical expected daily production (for summer)
on a site on the West Coast north of the Olifants River
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APPROACH TO UNDERTAKING THE
ENVIRONMENTAL IMPACT ASSESSMENT PHASE CHAPTER 4

An Environmental Impact Assessment (EIA) process refers to that process
(dictated by the EIA Regulations) which involves the identification of and
assessment of direct, indirect and cumulative environmental impacts associated
with a proposed project. The EIA process comprises two phases: Scoping Phase
and EIA Phase. The EIA process culminates in the submission of an EIA Report
(including an environmental management plan (EMP)) to the competent authority
for decision-making. The EIA process is illustrated below:

Impact Final Decision
Assessment EIA Report making

& EIA Report: & draft EMP: by DEAT:
specialist studies submit to DEAT, Record of Decision

The EIA Phase for the proposed Wind Energy Facility on the West Coast has been
undertaken in accordance with the EIA Regulations published in Government
Notice 28753 of 21 April 2006, in terms of Section 24(5) of the National
Environmental Management Act (NEMA; Act No 107 of 1998). The environmental
studies for this proposed project were undertaken in two phases, in accordance
with the EIA Regulations.

Scoping Study &

Scoping Report:
to identify issues

4.1. Phase 1: Scoping Study

The Scoping Study, which commenced in July 2007, provided I&APs with the
opportunity to receive information regarding the proposed project, participate in
the process and raise issues of concern.

The Scoping Report aimed at detailing the nature and extent of the proposed win
energy facility, identifying potential issues associated with the proposed project,
and defining the extent of studies required within the EIA. This was achieved
through an evaluation of the proposed project, involving the project proponent,
specialist consultants, and a consultation process with key stakeholders that
included both relevant government authorities and interested and affected parties
(I1&APs). In accordance with the requirements of the EIA Regulations, feasible
project-specific alternatives (including the “do nothing” option) were identified for
consideration within the EIA process.
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The draft Scoping Report compiled was made available at public places for I1&AP
review and comment. All the comments, concerns and suggestions received
during the Scoping Phase and the draft report review period were included in the
final Scoping Report and plan of study for EIA. The Scoping Report was
submitted to the National Department of Environmental Affairs and Tourism
(DEAT) and the Western Cape Department of Environmental Affairs and
Development Planning (DEA&DP) in September 2007. The Final Scoping Report
was accepted by DEAT, as the competent Authority (refer correspondence
included in Appendix B). In terms of this acceptance, an Environmental Impact
Assessment was required to be undertaken for the proposed project.

4.2. Phase 2: Environmental Impact Assessment

Through the Scoping Study, no environmental fatal flaws were identified to be
associated with the development of the proposed wind energy facility, and no
absolute ‘no-go’ areas were identified within the broader area evaluated.
However, a number of issues requiring further study for both the wind energy
development site as well as the associated infrastructure (including the 132 kV
power line) were highlighted. These issues have been assessed in detail within
the EIA phase of the process.

The EIA Phase aimed to achieve the following:

» Provide an overall assessment of the social and biophysical environments
affected by the proposed project

» Assess potentially significant impacts (direct, indirect and cumulative, where
required) associated with the proposed wind energy facility and associated
infrastructure

» ldentify and recommend appropriate mitigation measures for potentially
significant environmental impacts

» Undertake a fully inclusive public involvement process to ensure that I&AP are
afforded the opportunity to participate, and that their issues and concerns are
recorded.

The EIA addresses potential environmental impacts and benefits (direct, indirect
and cumulative impacts) associated with all phases of the project including
design, construction and operation, and aims to provide the environmental
authorities with sufficient information to make an informed decision regarding the
proposed project.

The EIA process followed for this project is described below.
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4.3. Overview of the EIA Phase

The EIA Phase has been undertaken in accordance with the EIA Regulations
published in Government Notice 28753 of 21 April 2006, in terms of NEMA. Key
tasks undertaken within the EIA phase included:

» Consultation with relevant decision-making and regulating authorities (at
National, Provincial and Local levels).

» Undertaking a public involvement process throughout the EIA process in
accordance with Regulation 56 of Government Notice No R385 of 2006 in
order to identify any additional issues and concerns associated with the
proposed project.

» Preparation of a Comments and Response Report detailing key issues raised
by 1&APs as part of the EIA Process (in accordance with Regulation 59 of
Government Notice No R385 of 2006).

» Undertaking of independent specialist studies in accordance with Regulation
33 of Government Notice No R385 of 2006.

» Preparation of a Draft EIA Report in accordance with the requirements of the
Regulation 32 Government Notice No R385 of 2006.

» Preparation of a Draft Environmental Management Plan (EMP) in accordance
with the requirements of the Regulation 34 Government Notice No R385 of
2006.

These tasks are discussed in detail below. As part of a quality system, control
sheets detailing the requirements for the key tasks as listed above have been
completed by the EIA team, and are included in Appendix C.

4.3.1. Regulating Authority Consultation

The National DEAT is the competent authority for this application. A record of all
authority consultation undertaken prior to the commencement of the EIA Phase is
included within the Scoping Report. Consultation with the regulating authorities
(i.e. DEAT and DEA&DP) has continued throughout the EIA process. On-going
consultation included the following:

» Invitation to attend a stakeholder workshop during the review period of the
Draft Scoping Report (i.e. 23 August 2007).

» Submission of a Final Scoping Report (September 2007) following a 30-day
public review