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SUMMARY

BACKGROUND AND INTRODUCTION

Eskom has commissioned an Environmental Impact Assessment (EIA) for a proposed Open
Cycle Gas Turbine (OCGT) power plant and associated activities in the Mossel Bay area. This
Final Scoping Report serves as the documentation in support of the Scoping Phase of the EIA
procedure being carried out. It will be followed by documentation that addresses the EIA Phase
as the process unfolds.

The need to expand the electricity generation capacity in South Africa is essentially based on
the following strategic documentation and policies:

�� South Africa’s White Paper on the Energy Policy - 1998
�� Integrated Energy Plan - 2003
�� National Integrated Resource Plan - 2003/2004
�� Integrated Strategic Electricity Planning - 2003

As a consequence of the above-mentioned forward planning process, two OCGT power plants
are proposed in the Western Cape, one in Atlantis north of Cape Town and the other adjacent
to the PetroSA facility (previously known as Mossgas) near Mossel Bay. This EIA is being
undertaken for the activities relating to the proposed OCGT power plant, fuel supply pipeline,
substation and transmission lines at Mossel Bay. Ninham Shand Consulting Services is the
lead consultant for the EIA, assisted by The Environmental Partnership.

The proposed OCGT power plant would be located approximately 13km west of the town of
Mossel Bay and approximately 1km northwest of the PetroSA facility. A fuel supply pipeline
would be required between PetroSA and the OCGT power plant. Two overhead transmission
lines would also be needed to connect the OCGT power plant to the existing Proteus
substation, which is located approximately 10km northwest of the proposed power plant site.

PROJECT DESCRIPTION

The proposed project comprises the following components:

�� The OCGT power plant (made up of three or four gas turbines with an output of 150 to
250 MW each) adjacent to the existing PetroSA facility.

�� A fuel supply pipeline to transport kerosene from the PetroSA facility to the OCGT power
plant;

�� A substation adjacent to the OCGT power plant, to distribute the generated electricity to
the transmission lines;

�� Two 400kV transmission lines to run from the OCGT substation to Proteus substation,
thus feeding the generated electricity into the national grid;

�� Upgrading of the Proteus substation within the boundaries of the substation; and
�� An access road from the N2 National Road to the proposed OCGT power plant and

substation site.

Open Cycle Gas Turbine Power Plant

The proposed project entails constructing an OCGT power plant, which produces electricity by
means of hot gas driving a turbine that in turn powers a generator. It is envisaged that the
OCGT power plant would operate for an average of two hours each morning and evening. This,
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however, is dependent on electricity demand and system requirements. It could thus be
necessary to operate for up to eight hours at a time. The objective of the OCGT power plant is
to provide peaking power within a relatively short time after starting the plant. Peaking capacity
refers to those periods in the mornings and evenings when electricity demand is at its greatest.

Open Cycle Gas Turbine Power Plant Extent and Layout

The proposed OCGT power plant and transmission substation site is approximately 370m by
630m in extent and will therefore occupy about 25ha1. The highest structures of the plant are
the emission stacks, likely to be about 30m high but dependent on the outcome of a specialist
air quality study. The intention is to install three or four turbines of 150 to 250MW each, with a
maximum combined output of 1000MW. The fuel in this case would be kerosene supplied by
PetroSA.

Emission Control Measures Relating to the OCGT Power Plant

Although the OCGT power plant is considered a ‘clean’ technology in comparison to coal-
burning power stations, it produces emissions such as oxides of sulphur, oxides of nitrogen
(NOx) and greenhouse gasses e.g. carbon dioxide. The exhaust gasses of the OCGT power
plant would be discharged to the atmosphere through the stacks mentioned above. It is our
understanding that NOx emissions are the important issue of concern related to air quality, as
emission levels of oxides of sulphur and carbon would be well below DEAT guidelines.

Fuel Supply Pipeline

The intention is to source the fuel, in this case a form of kerosene, required to operate the
OCGT power plant from PetroSA. In order to supply the power plant with the kerosene, a fuel
pipeline of approximately 3 to 5km between PetroSA and the OCGT power plant would need to
be constructed. The proposed pipeline would be installed above the ground as a safety
precaution. Two alternative routes have been identified (see Road Access to OCGT Power
Plant below).

Transmission Substation

A proposed transmission substation would occupy an area adjacent to the OCGT power plant
within the identified 25ha area. The purpose of the transmission substation is to feed the
generated electricity to the transmission lines which then feed into to the Proteus substation.
The substation would consist of three 400kV transformers with their associated infrastructure
and steelwork.

Transmission Powerlines

In order to connect the proposed OCGT power plant to the existing transmission network, two
400kV overhead powerlines would be required between the power plant and the existing
Proteus substation.

Proposed Transmission Lines Route Alignments

Three route alignments have been identified. For all the alternatives, the two transmission lines
would run parallel to each other within the minimum required combined servitude. The servitude
would be owned by Eskom, but would allow some activity to occur beneath the transmission

1 Note that during the formulation of this project, the extent of the power plant and substation site was
determined as approximately 9ha. Due to a revision in the extent of the substation component, this area
has been increased to approximately 25ha.
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lines. All the alternatives would have to enter the Proteus substation at its north-western side,
since the only vacant space available for the purpose is located there.

Route Alignment - Alternative 1

The two transmission lines would exit the OCGT power plant on its northern side and run in a
north-north-westerly direction towards the R327 for approximately 2km. Thereafter the
proposed route runs adjacent to the R327 for the remaining 10km to where it ends at Proteus
substation. This alternative crosses farmland before forming part of an existing utility corridor
comprising a road, telephone lines and distribution powerlines. Total length ~12km.

Route Alignment - Alternative 2

The two powerlines would exit the OCGT power plant on its northern side and follow the
alignment of the existing two 132kV transmission lines that run between PetroSA and Proteus
substation. The proposal is to erect the two new transmission lines parallel and to the west of
the existing transmission lines. The alignment would traverse a number of farms and cultivated
land. Total length ~10km.

Route Alignment - Alternative 3

This route alignment exits the OCGT power plant on its northern side and runs parallel and to
the north of the railway line in a westerly direction for approximately 4km to Kleinberg. The
powerline would then follow a route of about 10km running northwards adjacent to an existing
66kV overhead powerline along a valley and thus approaching Proteus substation from the
south. This alignment follows an existing utility corridor (railway line), and traverses cultivated
land as well as less disturbed valleys. Total length ~14km.

Proposed Tower Configurations

Alternatives in tower structures have also been identified. Depending on the terrain and route
chosen, one or a combination of tower designs might be used. Four different tower structure
designs are being considered for the project. These are:

�� Compact cross rope suspension towers;
�� Cross rope suspension towers;
�� Self supporting bend or strain towers; and
�� Self supporting towers.

Road Access to OCGT Power Plant

It is proposed to provide road access to the OCGT power plant off the N2 National Road. There
is an existing access road to the landfill site (west of PetroSA), from which point a new access
road could be constructed.

From the landfill site to the OCGT power plant site, two alternative access routes have been
identified. Both routes would run along the western boundary of PetroSA and would either
continue along the alignment of the existing 132kV overhead transmission lines or along the
railway line (see Figure 4). The alternative routes would allow for the alignment of the proposed
fuel supply pipeline with the road access route, thereby optimising on a single utility corridor.

An additional alternative access road route was identified by the proponent during the Scoping
Phase. This alternative route takes access from the N2 approximately 2,5km west of PetroSA’s
westernmost security access road (to the landfill site) and runs in a north-easterly direction
along the western boundary of the PetroSA property (refer to Figure 4). The route is
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approximately 2km long and will allow for dedicated access to the OCGT power plant without
having to intrude on PetroSA’s property.

Road Access to Proposed Transmission Line Routes

Access would also be required to reach the various transmission line tower sites, in order to
erect the structures. The access route would be used for maintenance purposes during the
operational phase of the transmission line as well.

Water Supply

De-mineralised water would be required if proposed NOx abatement measures are adopted that
require the introduction of such water into the combustion process. Options for acquiring de-
mineralised water include Eskom installing a water treatment plant to de-mineralise the water
themselves, or to purchase de-mineralised water from PetroSA.

Water is also required for turbine blade washing in the OCGT power plant itself. Blade washing
would occur approximately once every six months and would require approximately 1 000 litres
of water per turbine per wash. Effluent from blade washing would need to be disposed of
appropriately. Fire prevention will also require access to a water source.

Storage Tank Farm

The proposed development would include the installation of a number of storage tanks within
the boundary of the OCGT power plant site. The number and volumes of tanks required would
be informed by the present investigation and would depend on the amount and type of water
required for the operation of the OCGT power plant. Storage tanks may be required for the
following liquids:

�� Kerosene
�� Demineralised water
�� Raw water
�� Neutralised water
�� Acid
�� Caustic
�� Waste water

PUBLIC PARTICIPATION

A comprehensive public consultation process has been launched, which will underpin the entire
EIA process. During the Scoping Phase, this comprised initial stakeholder consultation, the wide
distribution of of a Background Information Document, media notices and a public forum.

In order to elicit comments on the draft of this report, an information sheet that provided a
summary of the draft was distributed to registered I&APs. Registered I&APs were also invited
to attend a second public forum in the form of a combined open house and public meeting
where the report was presented.

Issues Identified

A number of environmental concerns were identified by I&APs, relevant authorities, as well as
the project team. The issues identified to date are as follows:

�� Botanical issues;
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�� Avifaunal issues;
�� Atmospheric emissions;
�� Water consumption;
�� Effluent management issues;
�� Geology and drainage;
�� Traffic and access;
�� Existing infrastructure;
�� Visual impact;
�� Noise;
�� Heritage resources impacts;
�� Socio-economic impacts (including employment opportunities);
�� Impact of adjacent activities;
�� Construction phase impacts; and
�� Operational phase impacts.

CONCLUSION AND WAY FORWARD

This Final Scoping Report describes the background to the EIA for the OCGT power plant and
associated infrastructure at Mossel Bay, as well as provides information on the process to be
followed in carrying out the study, documents all the comments received and provides
responses and, most importantly, identifies the significant impacts (issues) likely to result from
the project. With this understanding of the likely impacts, the subsequent EIA Phase will be
able to address the environmental consequences of the proposed project in a substantive
manner.

In the next phase of the environmental assessment, the following specialist input is being
considered:

�� Botanical;
�� Avifaunal;
�� Heritage;
�� Visual;
�� Air pollution and risk;
�� Noise pollution; and
�� Socio-economic.

These studies will assist in informing the subsequent EIA Phase, along with essential
contributions from the other disciplines represented on the consulting team.

This Scoping Report is being submitted to the decision-making authority for approval along with
the submission of the Plan of Study for the Environmental Impact Report, i.e. the assessment
phase.
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1 BACKGROUND AND INTRODUCTION

1.1 BACKGROUND

This report serves as the documentation in support of the Scoping Phase of the Environmental
Impact Assessment (EIA) process being carried out for a proposed Open Cycle Gas Turbine
(OCGT) power plant, fuel supply pipeline, substation and transmission lines in the Mossel Bay
area in the Western Cape.

The site of the proposed OCGT power plant is located approximately 13km west of the town of
Mossel Bay and approximately 1km northwest of the PetroSA facility. A fuel supply pipeline is
required between the PetroSA facility and the OCGT power plant. Two sets of overhead
transmission lines are required between the OCGT power plant and the existing Proteus
substation. The Proteus substation is located approximately 10km northwest of the proposed
power plant.

Eskom is the primary supplier of electricity in South Africa, providing approximately 95% of the
electricity used. An on-going challenge is meeting the increasing energy demands, whilst
maintaining cost-effective electricity and minimising the impact on the environment.

The need to expand Eskom’s electricity generation capacity in South Africa is to a large extent
based on an on-going strategic planning exercise that is reflected in the following policy and
planning documentation.

1.1.1 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 the
Energy Policy of the Republic of South Africa, published by the Department of Minerals and
Energy in 1998. This White Paper sets out five objectives for the further development of the
energy sector. The five objectives are as follows:

�� Increased access to affordable energy services;
�� Improved energy governance;
�� Stimulating economic development;
�� Managing energy-related environmental and health impacts; and
�� Securing supply through diversity.

Furthermore, the Energy Policy identified the need to undertake an Integrated Energy Planning
(IEP) process in order to achieve a balance between the energy demand and resource
availability, whilst taking into account the health, safety and environmental2 parameters. In

2 Environmental parameters include economic and social aspects.
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addition, the policy identified the need for the adoption of a National Integrated Resource
Planning (NIRP) approach 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.

1.1.2 Integrated Energy Plan – 2003

The Department of Minerals and Energy commissioned the IEP, which was undertaken by the
Energy Research Institute of the University of Cape Town. The purpose of the IEP is 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
in providing low cost electricity for social and economic development, ensuring a security of
supply and minimising the associated environmental impacts.

The IEP projected that the additional demand in electricity would necessitate an increase in
electricity generation capacity in South Africa by 2007. According to the IEP report, peaking
capacity3 is of particular concern, as projections indicate that South Africa would be short of
peaking capacity by approximately 2006.

1.1.3 National Integrated Resource Plan (NIRP) – 2003/2004

In response to the White Paper’s objective relating to affordable energy services, the National
Electricity Regulator commissioned a NIRP. The objective of the NIRP is to determine the least-
cost supply option to the country, provide information on the opportunities for investment into
new power stations and evaluate the security of supply.

The national electricity demand forecast took a number of factors into account. They are:
�� a 2.8% average annual economic growth;
�� the development and expansion of a number of large energy-intensive industrial

projects;
�� electrification needs;
�� a reduction in energy intensity over the 20 year planning horizon;
�� a reduction in electricity consumers who will switch to the direct use of natural gas;
�� the supply of electricity to large mining and industrial projects in Namibia and

Mozambique; and
�� typical demand profiles.

The outcome of the NIRP determined that while the coal-fired option of generating electricity
would still be required over the next 20 years, additional energy generation facilities would be
required by 2007.

3 Peaking capacity refers to the period in the morning and evening when demand for electricity is higher
than at other times during the day.
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1.1.4 Eskom Integrated Strategic Electricity Planning – 2003

Eskom applies an Integrated Strategic Electricity Planning (ISEP) process to identify long-term
options regarding both the supply and demand sides of electricity provision in South Africa.

In the most recently approved ISEP plan (June 2003), the need for increased electricity supply
by about 2006/7 was identified. This is to meet the gradual annual growth of approximately 3%
in electricity demand, coupled with moderate generating reserves. Reinstating power stations
that have been mothballed4 is an option identified as a priority in the ISEP, while various other
options, ranging from plants using coal and nuclear fuels to renewable energy sources (mainly
wind and solar projects), are being investigated.

Another technology identified for generating electricity in the short term is using Open Cycle
Gas Turbines (OCGTs). This method is considered as effective and appropriate for providing a
supply of electricity in the short term during peak demand periods. Peak demand periods refer
to those times in the mornings and evenings when electricity demand is greatest. OCGT are a
favoured means of meeting peak demand for two reasons. Firstly, they can be constructed
within a relatively short space of time and secondly, once operational they can begin to
generate electricity within 30 minutes of starting the power plant.

1.2 INTRODUCTION

As a consequence of the above-mentioned forward planning process, two OCGT power plants
are proposed in the Western Cape, one in Atlantis near to Cape Town and the other adjacent to
the PetroSA facility (previously known as Mossgas) near Mossel Bay. This environmental
impact assessment is being undertaken for the activities relating to the proposed OCGT power
plant, fuel supply pipeline, substation and transmission lines at Mossel Bay (see locality map,
Figure 1). Note that an access road to the proposed power plant site is also needed.

An important consideration in the decision to use the OCGT method of generating electricity is
that the power station could be commissioned over a short period of time. As the need for
additional electricity capacity is imminent (2006/7), from a technical perspective, this technology
would be appropriate. A screening study (Annexure 1) undertaken by Eskom discusses the
selection of OCGT technology in greater detail. This screening study and the findings thereof
provide the point of departure for this EIA process.

The Mossel Bay OCGT power plant would be fuelled with kerosene from the adjacent PetroSA
gas-to-liquid (GTL) facility. A substation is required to allow for two transmission lines of 400kV
capacity each to link in with the existing transmission national grid.

4 Deactivating the power station for an indefinite period.
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The sequence of documents produced thus far for this EIA are the Department of Environmental
Affairs and Development Planning (DEA&DP) Application Form and Scoping Checklist,
providing the formal application for the project, a Plan of Study for Scoping which described the
proposed scoping process, the Draft and Final versions of this Scoping Report and, included in
the Final Scoping Report, a Plan of Study for the Environmental Impact Report (EIR). The
Scoping Phase will be followed by the assessment per se, i.e. the EIR Phase, which will
culminate in a comprehensive document. The EIA process and sequence of documents are
illustrated in Figure 2 below.

1.3 LEGAL REQUIREMENTS

In order to protect the environment and ensure that this development is undertaken in an
environmentally responsible manner, there are three significant pieces of environmental
legislation which focus this assessment. They are as follows:

a) Section 21 of the Environment Conservation Act [ECA] (No. 73 of 1989), per Government
Notice R1182 of September 1997, as amended, contains a schedule of activities that may
have a substantial detrimental effect on the environment and will require an EIA. The nature
of the proposed development includes activities listed in this schedule. These activities are:

o 1(a) “The construction, erection and upgrading of facilities for commercial electricity
generation with an output of at least 10 megawatts and infrastructure for bulk supply”

and (with regard to any substance which is dangerous or hazardous and is controlled by
national legislation)

o 1(c)(i) and (ii) ‘The construction, erection and upgrading of:
Infrastructure, …, for the transportation of any such substance; and
Manufacturing, storage, handling, treatment or processing facilities for any such
substance“.

Accordingly, the proposed OCGT power plant and associated infrastructure require
authorisation from the competent environmental authority via the EIA process outlined in
Regulation 1182.

The proposed project may entail various other actions that would also be considered as
scheduled activities in terms of Regulation 1182, as amended. These include:

o 1(d) “the construction, erection and upgrading of roads”; and

o 2(c) and (e) “the change of land use from:
agricultural or zoned undetermined use or an equivalent zoning to any other land use;
and
use for nature conservation or zoned open space to any other land use”.
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This report describes the Scoping Phase of the EIA process and is to be submitted to the
DEA&DP who apply the above Act5. While there are various approvals required for this
development, construction can only proceed if an environmental approval is granted according
to the ECA. This study is therefore in accordance with Sections 21, 22 and 26 of the Act.

b) The Constitution of South Africa (No. 108 of 1996) states that everyone has a right to a non-
threatening environment and that reasonable measures are applied to protect the
environment. This protection encompasses preventing pollution and promoting conservation
and environmentally sustainable development.

c) The National Environmental Management Act (No. 107 of 1998) also states that the
principles of Integrated Environmental Management (IEM) should be adhered to in order to
ensure sustainable development. A vital underpinning of the IEM procedure is accountability
to the various parties that may be interested in or affected by a proposed development.
Public participation in the formulation of development proposals is a requirement of the IEM
procedure, in terms of the identification of truly significant environmental impacts (scoping)
by I&APs. The IEM procedure is designed to ensure that the environmental consequences
of development proposals are understood and adequately considered during the conceptual
design process, allowing negative aspects to be resolved or mitigated and positive aspects
to be enhanced. It is thus a code of practice for ensuring that environmental considerations
are fully integrated into all stages of development, by providing a procedural and regulatory
mechanism for EIAs.

In addition to the ECA and NEMA, the following Acts may have a bearing on the proposed
activities:

�� The National Heritage Resources Act (No. 25 of 1999): The requirements of the National
Heritage Resources Act will be addressed as an element of this study. The South African
Heritage Resources Agency will be provided with all relevant documentation, since they
have a statutory role to play in the decision-making process.

�� The National Water Act (No 36 of 1998): Comment will be sought from the Department of
Water Affairs and Forestry, which will then be forwarded to DEA&DP to consider during their
decision-making process.

�� The Minerals and Petroleum Resources Development Act (No 28 of 2002): Comment will be
sought from the Department of Minerals and Energy, which will then be forwarded to
DEA&DP to consider during their decision-making process.

�� The Air Pollution Prevention Act (No. 45 of 1965): As the proposed activities would entail
emissions to the atmosphere, a permit application would need to be submitted to the Chief
Air Pollution Control Officer by Eskom.

5 Note that while the Department of Environmental Affairs and Tourism (DEAT) is the primary responsible
authority at the national level, they have delegated authority to the provincial department, viz. DEA&DP.
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1.4 PROJECT TEAM

Ninham Shand has been appointed to conduct the EIA. The professional team that has been
assembled by Ninham Shand is as follows:

Ninham Shand (Lead Consultant) EIA facilitation & co-ordinator
Avifaunal specialist

The Environmental Partnership EIA process and reporting
AirShed Planning Professionals Air quality specialist
Jongens Keet Associates Acoustic specialist
CNdV Africa Visual impact specialist
Nick Helme Botanical Surveys Botanical specialist
Archaeology Contracts Office Heritage specialist
Mark Wood Consultants EIA Review

1.5 REPORT STRUCTURE

This report is structured as follows:

Chapter One Provides the introduction, policy and legislative requirements and
background to the study

Chapter Two Provides the methodology for the study
Chapter Three Describes the study area
Chapter Four Describes the project components
Chapter Five Describes the public participation process
Chapter Six Discusses the scoped issues
Chapter Seven Concludes the report and describes the way forward
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2 THE BRIEF

2.1 TERMS OF REFERENCE

As the proponent of the proposed development, Eskom has appointed the independent
consulting team to assess the environmental impacts of the proposed development. In addition,
the appointment is to ensure that the proponent complies with the legislated requirements of the
EIA mentioned in Section 1.2 above. As per the legislated EIA process, the independent
environmental team would undertake the following:

�� participate in proposal formulation;
�� scope all environmental aspects that might have an impact;

�� undertake assessment and evaluation,
�� undertake a review phase, and
�� submit the EIA report to the authority for decision.

A public participation programme is being undertaken throughout this study, to ensure that
I&APs are given an opportunity to participate and to ensure that issues of importance to them
are addressed. This is discussed in more detail in Chapter 5 of this report.

The actions described above are the standard procedures required by the ECA, specifically
Sections 21, 22 and 26. An evaluation of the significance and magnitude of identified
environmental impacts can result in additional attention being required in some cases, or in
others being discounted through them not posing impacts that are significantly negative (see
Chapter 6).

The purpose of this report is to identify the range of possible environmental impacts that may
result from the proposed activities. These potential impacts will be assessed in detail during the
subsequent EIR Phase.

2.2 STUDY APPROACH

To initiate the EIA process, pre-application meetings were held with DEA&DP and DEAT during
which the environmental process to be followed was presented. Thereafter the DEA&DP
Application Form and Scoping Checklist, as well as the Plan of Study for Scoping, were
submitted. The submission of the Application Form and Scoping Checklist also served as the
formal application for the project. Refer to Annexure 2 for the acceptance letter for the Plan of
Study for Scoping from DEA&DP.

The scoping exercise then followed. This was aimed at determining which possible
environmental impacts are truly significant and thus require particular attention. The Application
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Form and Scoping Checklist mentioned above assisted in accurately identifying the
environmental aspects that are likely to require attention.

The sequence of documents noted in Section 1.2 above is more clearly reflected in Figure 2.

2.3 ASSUMPTIONS

The selection of Mossel Bay as a location for the OCGT power plant, as well as the selection of
the proposed site adjacent to PetroSA, do not form part of this EIA process. A comprehensive
internal screening study was undertaken by Eskom, which investigated potential sites for the
proposed OCGT power plants, i.e. both at Atlantis and Mossel Bay (refer to the Environmental
Screening for Siting Open Cycle Turbines in the Western Cape in Annexure 1). The screening
study also resulted in the site for the OCGT power plant at Mossel Bay being identified in the
position reflected in the present EIA. The ratification of Eskom’s screening study by the
environmental team has been accepted by the environmental authorities as the point of
departure in this EIA, since it provides the necessary strategic level context.

Alternative methods of generating electricity are identified in the IEP, NIRP and ISEP planning
processes and do not form part of this EIA. The Eskom screening study mentioned above
provides the rationale for the adoption of OCGT technology in this particular case.

While there is a requirement to examine the “no go” alternative, this option would amount to
there being no changes in the regional biophysical and socio-economic situation, or in the
national electricity generation situation. Consequently, without the proposed project, electricity
shortfalls in South Africa can be expected by 2007. From a strategic, social and economic
perspective this is considered to be unacceptable. As a result, the “no go” alternative is not
being evaluated at the same level of comparative detail that the project alternatives reflected in
this report are.
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3 THE AFFECTED ENVIRONMENT

3.1 GENERAL DESCRIPTION OF THE AREA

The broader area is of a rural nature, with PetroSA providing an industrial node within a largely
agricultural landscape. The terrain within the study area is characterised by a combination of
relatively flat areas and undulating valleys. The predominant farming activity in the study area is
the cultivation of wheat as well as farming with cattle and sheep.

The proposed OCGT power plant site lies 13km west of Mossel Bay6, adjacent to the western
boundary of the PetroSA facility. The Proteus substation is located approximately 10km
northwest of the proposed power plant (see Figure 1).

3.2 GENERAL DESCRIPTION OF STUDY SITE

The proposed OCGT power plant and transmission substation site (see Figure 3) is located 1km
northwest of the PetroSA facility, with its associated water purification plant, bulk storage
facilities and waste landfill site. The N2 National Road is located approximately 1,5km south of
the proposed site, with the R327 located approximately 3km north of the OCGT site. The
Kleinberg-Mossdustria railway line lies immediately north of the plant.

PetroSA owns the proposed OCGT power plant and substation site and it is currently being
leased as grazing pasture to the adjacent farmer. The site is disturbed by the existing grazing
activities. The proposed fuel pipeline and access road routes also traverse fairly disturbed land
owned by PetroSA.

The proposed alternative routes for the transmission lines traverse a number of farms and are
routed between the proposed OCGT power plant and the existing Proteus substation (see
Figure 4). The proposed alternative route alignments traverse, to a greater or lesser degree, a
number of relatively undisturbed valleys, particularly within the vicinity of the Proteus substation.

3.3 FLORA

Mossel Bay is located within the Cape Floral Kingdom, which is considered the smallest yet
most diverse plant kingdom in the world. The Cape Floral Kingdom lies in the South Western
Cape and stretches from Van Rhynsdorp to Port Elizabeth. Of the 8600 plant types which are
present in the Cape Floral Kingdom, approximately 65% are endemic to the area. There are five
types of vegetation in the Cape Floral Kingdom, namely Fynbos, Renosterveld, Thicket,
Succulent Karoo and Afromotane Forest. All five vegetation types are found within the greater
Mossel bay area (http://www.gardenroute.net/mby/mbfynrout.htm).

6 Characterised by a moderately sized fishing harbour and oil industry activities.
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Note that the extent of the High Voltage (HV) yard, i.e. substation, indicated above will be
considerably larger, due to a revision in the planning as described in Section 4.2.1 below.
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Vegetation within the study area can be classified as Renosterveld and a category of mosaic
Thicket. The vegetation associated with the Thicket Biome is evergreen, succulent trees, shrubs
and vines. The Renosterveld falls within the Fynbos Biome and is localised in distribution.
Renosterveld is characterised by a herb layer on the ground surface in which grasses dominate
and deciduous geophytes and annuals are seasonally prominent. It is intended to commission a
specialist botanical study to provide more detail relevant to the botanical implications of the
proposed project (see Section 6.1).

3.4 AVIFAUNA

The greater Mossel Bay area is characterised by diverse bird life. The shoreline, which is
subject to tidal action, sustains a variety of Waders, Terns, Gulls, Oystercatchers and Gannets.
The waders are mostly migratory birds, breeding in the northern hemisphere and spending the
summer in the southern hemisphere. Larger flocks of different species invade the Mossel Bay
shoreline from September until April.

In addition, the Mossel Bay Fynbos area is associated with the sugarbird, of which there are
only two species in Southern Africa. The area is also associated with the sunbirds and the
orange breasted sunbird is endemic to the Cape Floral Kingdom.

The surrounding farmlands are associated with a number of raptors like eagles and buzzards,
species of larks, the capped wheatear, the white stork as well as the blue crane. Most of the
birds are endemic to the area and will breed in this vicinity (http://www.
gardenroute.net/mby/mbbirds.htm). It is intended to commission a specialist avifaunal study to
provide more detail relevant to the avifaunal implications of the proposed project (see Section
6.2).

3.5 FAUNA

Due to the farming activities within the study area, terrestrial fauna diversity is restricted.
However, there is evidence of various small mammals such as rodents, porcupines, grysbok,
and other small antelope within the study area. In addition, PetroSA’s Nature Reserve is located
adjacent to the refinery, between the southern security fence and the N2 National Road.
Species found with the Nature Reserve include springbok, Burchell’s zebra, grysbok and Cape
hares.

3.6 GEOLOGY AND DRAINAGE

The study area is underlain by sandstone and shale beds of the Table Mountain and Bokkeveld
Groups. North of Mossel Bay, rocks of the Enon Formation and other similar younger deposits
(of Cretaceous and Tertiary age) are found. These rocks are deposited in an east to west
elongated trough and are considered to extend offshore.
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The Kouga Formation is the principal aquifer in the study area and its recharge area lies north of
the refinery.

A minor seasonal tributary of the Blinde River, which drains to the south, has its source
approximately 1km to the south-south-west of the proposed OCGT power plant site. However,
the site is particularly flat and as a consequence is not well drained. A shallow water table is
likely to occur in the eastern part of the proposed site.

3.7 CLIMATE

The study area falls within a Mediterranean-type climate with hot summers and wet winters. The
annual precipitation is approximately 400-600mm, peaking in spring and autumn. Winds are
typically from the south-east during summer months, while winter frontal systems cause north
and westerly winds. Strong winds with an average speed of 20km/h are experienced during
winter, whilst the average wind speed in summer is approximately 15km/h (PetroSA, undated).

The average mean temperature in summer is approximately 250C and the average mean
temperature in winter is approximately 140C.

3.8 EXISTING INFRASTRUCTURE

The N2 National Road is located approximately 1.5km south of the proposed OCGT power plant
and substation site, whilst the R327 is located to the north of the proposed site. The Kleinberg-
Mossdustria railway line is located immediately north of the site. The Proteus substation is
located 10km northwest of the proposed power plant site and two 132kV transmission lines run
in a north-westerly direction between the PetroSA facility and the Proteus substation.

3.9 CULTURAL RESOURCES

The study area has no known sites of archaeological importance. However, stone age tools
have been reported from the waste disposal site located adjacent to the PetroSA facility.

Although somewhat removed from the study site, the town of Mossel Bay is associated with a
number of culturally significant sites and buildings, including Cape St. Blaize Cave, the replica of
the stone Padrao that Da Gama erected and the Munrohoek cottages. It is intended to
commission a specialist heritage study to provide more detail relevant to the heritage
implications of the proposed project (see Section 6.10).

3.10 PLANNING FRAMEWORK

The proposed OCGT power plant and transmission substation site is located within PetroSA’s
landholding and is thus zoned for industrial use, although it is presently used for agricultural
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activities (pasturage and crops). The alternative alignments for the proposed transmission lines
would traverse land zoned for agriculture.

A discrepancy in the delineation of the urban edge in the Mossel Bay Growth Management
Framework should be noted, where it is indicated as running along the western security fence
rather than along the extreme western boundary of PetroSA’s landholding. The landfill site,
evaporation ponds and construction village are all outside of the security fence. However,
according to the Chief Planner for the Mossel Bay Municipality, this is incorrect as the urban
edge should lie on the boundary of the PetroSA property. This discrepancy is in the process of
being addressed. (Kruger, pers com).
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4 PROJECT PROPOSAL

4.1 PROPOSED ACTIVITIES

The proposed project comprises the following components:

�� The OCGT power plant (made up of three or four gas turbines with an output of 150 to 250
MW each) adjacent to the existing PetroSA facility.

�� A fuel supply pipeline to transport kerosene from the PetroSA facility to the OCGT power
plant;

�� A substation adjacent to the OCGT power plant;
�� Two 400kV transmission lines from the OCGT substation to Proteus substation.
�� The upgrade of the Proteus substation within the boundaries of the substation; and
�� An access route from the N2 National Road to the proposed OCGT power plant and

substation site.

4.2 OPEN CYCLE GAS TURBINE POWER PLANT

The OCGT power plant would produce electricity by means of hot gas turning a turbine that
powers a generator (see Figure 5). The OCGT power plant is based on the Brayton cycle which
describes what happens to air as it passes through the system and specifies the relationship
between volume of air in the system and the pressure it is under (Eskom: Resources and
Strategy Research Division, 2004).

According to the Brayton cycle, air is initially compressed, increasing its pressure as the volume
of space it occupies is reduced. This compressed air is then heated at a constant pressure.
Heat is added by injecting fuel into the combustor and igniting it on a continuous basis. The hot
compressed air is then allowed to expand reducing the pressure and temperature and
increasing its volume. This expansion takes place within the turbine, where the expansion of
the hot gasses against the turbine blades turns a shaft. This shaft extends into a generator,
which produces electricity. The Brayton cycle is completed by a process where the volume of
air is decreased (that is, the temperature decreases) as heat is absorbed into the atmosphere.

It is envisaged that the OCGT power plant would operate for an average of two hours each
morning and evening. This, however, is dependent on electricity demand and system
requirements. It could thus be necessary to operate for up to eight hours per at a time. The
objective of the OCGT power plant is to provide peaking power within a relatively short time
after starting the plant.

The operation of the gas turbine may result in airborne particles being deposited on the
compressor blades. Because soiling of the compressor results in the reduction of the thermal
efficiency of the gas, the compressor blades would require regular cleaning. The cleaning may
occur while the plant is off-line or on-line. The cleaning is undertaken using a hydrocarbon
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based solvent, which will be mixed with water to form an emulsion. Effluent produced by the off-
line cleaning would be drained from the compressor using a controlled process which passes
through an oil separator and thereafter would be pumped to the PetroSA waste disposal site.

Figure 5: A typical gas turbine

4.2.1 OCGT Power Plant Extent and Layout

Alternatives in site layout will be formulated so as to ensure that the appropriate configuration is
achieved from an environmental and technical perspective. This would be within the boundary
of the site allowed for the OCGT power plant and adjacent substation. The OCGT power plant
and transmission substation would occupy an area of approximately 370m by 630m in extent
(~25ha). During the formulation of this project, the extent of the power plant and substation site
was determined as approximately 9ha. However, due to a revision in the extent of the
substation component, this area has been increased to approximately 25ha. The highest point
of the plant would be the emissions stack, likely to be about 30m high but finality in this regard
would dependent on the outcome of a specialist air quality study.

The intention is to install three to four turbines with a maximum combined output of 1000MW.
The proposed turbine size varies from 120 to 250MW, depending on the technology and
supplier. As indicated previously, hot gas is produced by introducing fuel to compressed air in a
combustion chamber. The fuel in this case would be a form of kerosene acquired from PetroSA.

4.2.2 Emission Control Measures Relating to the OCGT Power Plant

Although the OCGT power plant is considered a ‘clean’ technology in comparison to coal-
burning power stations, it produces emissions such as oxides of sulphur, oxides of nitrogen
(NOx) and greenhouse gasses e.g. carbon dioxide. The exhaust gasses of the OCGT power
plant would be discharged to the atmosphere through the stacks. It is our understanding that
NOx emissions are the important issue of concern related to air quality, as emission levels of
oxides of sulphur and carbon would be well below DEAT guidelines. The impacts of all
emissions would be addressed by means of the intended air quality specialist study (see
Section 6.3).

In South Africa, NOx emission levels are regulated by guidelines from DEAT. The amount of NOx

emitted from the proposed OCGT power plant would depend on which manufacturer Eskom



Mossel Bay OCGT EIA: Draft Scoping Report Page 19

� Ninham Shand (2005) No unauthorised reproduction, copy
or adaptation, in whole or in part, may be made.

\I:\ENV\PROJECTS\400850~Mossel Bay OCGT\R30 Assessment and Reporting\Scoping\Final Scoping Report.doc

selects to provide the turbines. In all cases, the NOx emissions would, as a minimum, meet
DEAT guidelines. However, depending on the turbine manufacturer selected, abatement of NOx

emission levels may be required in order to meet DEAT guidelines. Two possible NOx

abatement measures are being investigated for possible implementation:

a) Dry NOx Abatement Measures

Most gas turbine manufacturers offer low NOx burners in their gas turbines. These burners limit
the formation of thermal NOx through lean and staged combustion of the fuel. When burning
natural gas, these systems can achieve NOx levels as low as 25ppm. These systems are called
dry low NOx systems because they do not require water for NOx abatement.

b) Wet NOx Abatement Measures

Wet abatement refers to the injection of water or steam into the combustor to quench the flame
temperature and thereby limit the formation of thermal NOx. While all major suppliers have dry
low NOx systems for natural gas fuels, they have had varying success with dry low NOx systems
for liquid fuels such as diesel or kerosene. Therefore wet NOx abatement is usually specified for
liquid fuels.

It is estimated that approximately 547 000 kilo litres7 of de-mineralised water per year would be
required should wet NOx abatement measures be implemented.

4.3 FUEL SUPPLY PIPELINE

PetroSA would supply the fuel for the proposed OCGT power plant via a pipeline of between 3
and 5km in length. Approximately 350 000 tons (437 500 kilo litres)6 of kerosene would be
required per year in order to operate the power plant for approximately eight hours per week.
The proposed pipeline would be installed above the ground for safety reasons. Two alternative
routes have been identified. See Figure 4.

4.3.1 Fuel pipeline alignment - Alternative 1

This alternative entails the fuel pipeline exiting the PetroSA refinery on its western boundary.
Thereafter, it would run along the existing 132kV transmission lines route, terminating at the
OCGT power plant.

4.3.2 Fuel pipeline alignment - Alternative 2

This alternative entails the fuel pipeline exiting the PetroSA refinery at its north-western
boundary corner. The pipeline would then run adjacent to the railway line and terminate at the
OCGT power plant.

7 Based on maximum expected operating time; likely to be considerably less.
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4.4 TRANSMISSION SUBSTATION

A proposed transmission substation is to occupy an area adjacent to the OCGT power plant,
within the 25ha area. The purpose of the transmission substation is to feed the generated
electricity to the transmission lines which then feed into to the Proteus substation. The
substation would consist of three 400kV transformers with their associated infrastructure and
steelwork (see Figure 3).

4.5 TRANSMISSION LINES

In order to connect the proposed OCGT power plant to the existing transmission network, two
400kV transmission lines would be required between the power plant and the existing Proteus
substation. The towers would be erected approximately 400m apart within a confined servitude
width of 55m for each line. Two sets of transmission lines are required in order to secure a
constant and reliable supply to the Proteus substation in the event of one of the lines requiring
maintenance or experiencing faults.

4.5.1 Proposed Route Alignments

Three route alignments between the OCGT power plant site and the Proteus substation have
been identified (see Figure 4). A description of each proposed alternative route follows. For all
the alternatives, the two transmission lines would run parallel to each other within the minimum
required combined servitude. In addition, for all alternatives, the transmission lines would pass
south of the Proteus substation and then around to enter the substation at its north-western
side, since the vacant space allocated for the purpose is located there (see Figure 4). The
servitude rights will be acquired by Eskom and certain constraints would be imposed on the
types of activities that could be permitted within the servitude.

a) Route Alignment - Alternative 1

The two transmission lines would exit the OCGT power plant on its north-western side, cross
over the railway line, run in a north-north-westerly direction for approximately 2km along a farm
boundary, towards the R327. Thereafter the proposed route runs adjacent to the R327 for the
remaining 10km to Proteus substation. This alternative crosses farmland before forming part of
an existing utility corridor comprising a road, telephone lines and distribution lines. The total
length would be approximately 12km.

b) Route Alignment - Alternative 2

The two transmission lines would exit the OCGT power plant on its north-western side and
follow the alignment of the existing two 132kV transmission lines that run between PetroSA and
Proteus substation. The proposal is to erect the two new transmission lines parallel and to the
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west of the existing transmission lines. The alignment would traverse a number of farms, a
secondary road and cultivated land. The total length would be approximately 10km.

c) Route Alignment - Alternative 3

This route alignment exits the OCGT power plant on its western side and runs parallel and to
the north of the railway line in a westerly direction for approximately 4km to Kleinberg. The
transmission lines would cross over an existing secondary road to run parallel to an existing 66
kV distribution line. The transmission lines would then follow a route of about 10km running
northwards along a valley to the Proteus substation. This alignment follows an existing utility
corridor (railway line), and traverses cultivated land as well as less disturbed valleys. The total
length would be approximately 14km.

4.5.2 Proposed Tower Configurations

Alternatives in tower structures have also been identified. Tower structures that are being
considered for the project are:

• Compact cross rope suspension towers;
• Cross rope suspension towers;
• Self supporting bend or strain towers; and
• Self supporting towers.

To a large degree, the choice of tower design would depend on the terrain and route alignment.
A combination of the following tower designs would be used:

a) Compact cross rope suspension towers

The compact cross rope suspension tower (including stays wires) is approximately 49m wide
and 38m high (see Figure 6). The conductors are suspended in a triangular configuration and
the tower resembles a V-type structure with the top width being 19m wide.
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Figure 6: Diagrammatic representation of the compact cross-rope suspension tower
configuration

b) Cross rope suspension tower

A larger version of the compact cross-rope tower, these structures are characterised by two
steel vertical legs and a cross-rope forming the horizontal arm from which the conductors are
suspended. Stay wires are used to securely anchor the structure (see Figure 7). The tower
configuration is approximately 38m high and 21m wide (excluding the anchors). The distance
between the anchors at the base of the structure can be up to 80m.
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Figure 7: Diagrammatic representation of the cross-rope suspension tower Configuration

c) Self supporting bend or strain towers

These suspension towers consist of a number of steel components that are joined together to
form a steel-intensive structure. The tower is approximately 30m high and 22.5m wide (see
Figure 8). These types of structures are typically used at bend point on a transmission line
alignment.

d) Self supporting tower

The self-supporting towers consist of a number of steel components that are joined together to
form a steel-intensive structure (see Figure 9). The tower is approximately 30m high and 20m
wide at the apex. The base of the tower is approximately 8.8m wide.
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Figure 8: Diagrammatic representation of the self supporting strain tower configuration

Figure 9: Diagrammatic representation of the self supporting tower configuration
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4.6 ACCESS

4.6.1 Road Access to OCGT Power Plant

It is proposed to provide road access to the OCGT power plant off the N2 National Road. There
is an existing access road to the landfill site (west of PetroSA), from which point a new access
road could be constructed.

From the landfill site to the OCGT power plant site, two alternative access routes have been
identified. Both routes would run along the western boundary of PetroSA and would either
continue along the alignment of the existing 132kV overhead transmission lines or along the
railway line (see Figure 4). The alternative routes would allow for the alignment of the proposed
fuel supply pipeline with the road access route, thereby optimising on a single utility corridor.

An additional alternative access road route was identified by the proponent during the Scoping
Phase. This alternative route takes access from the N2 approximately 2,5km west of PetroSA’s
westernmost security access road (to the landfill site) and runs in a north-easterly direction
along the western boundary of the PetroSA property (refer to Figure 4). The route is
approximately 2km long and will allow for dedicated access to the OCGT power plant without
having to intrude on PetroSA’s property.

4.6.2 Road access to proposed transmission line routes

Access will also be required to reach the various transmission line towers in order to construct
the overhead transmission lines. The access route would also be used for maintenance
purposes during the operational phase of the transmission lines as well.

4.7 WATER SUPPLY

Water required for the operation of the OCGT power plant would be sourced from PetroSA who
obtain their supply from the Wolwedans Dam inland from Hartenbos. Water supply and demand
is a key issue in the greater Mossel Bay area. The implications of increased demand on this
source by various users is an important factor in this study.

If the wet NOx abatement measures, as discussed in Section 4.2.2, were to be implemented,
approximately 547 000 kilo litres of water (which equates to 1½ parts water to 1 part fuel) would
be required per year.

Options for acquiring de-mineralised water include Eskom building a water treatment plant and
de-mineralising the water themselves or to purchase the de-mineralised water from PetroSA.
Fifteen percent of the water that goes into the de-mineralisation process is also wasted as brine.
This would be formally disposed of in the appropriate manner and the possibility of utilising the
waste site adjacent to PetroSA will be pursued.

Water is also required for fire protection on site and for blade washing. Blade washing would
occur approximately every six months and would require approximately 1 000 litres of water per
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turbine per wash. Effluent from blade washing would be disposed of appropriately. Fire
prevention would also require access to a water source.

4.8 STORAGE TANK FARM

The proposed development includes the installation of a number of storage tanks within the
boundary of the OCGT power plant site. The number and volumes of tanks required would be
informed by the present investigation and would depend on the amount and type of water
required for the operation of the OCGT power plant. Storage tanks may be required for the
following liquids:

�� Kerosene;
�� Demineralised water;
�� Raw water;
�� Neutralised water;
�� Acid;
�� Caustic; and
�� Waste water.
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5 PUBLIC PARTICIPATION

5.1 PUBLIC PARTICIPATION UNDERTAKEN PRIOR TO DRAFT SCOPING
REPORT

Public participation forms an integral part of the EIA process and plays a crucial role in the
scoping process. To ensure that all issues relevant to the project are identified, comprehensive
public scoping took place during the scoping process, prior to the compilation of the Draft
Scoping Report.

A variety of methods were used and are discussed below.

5.1.1 Media Notices

As part of the public participation process, media notices were used to inform the general public
of the project and invite them to a public forum, which was held on 3 May 2005. There notices
were published in national, regional and local newspapers (see Annexure 3). The notices also
informed the public that a Background Information Document (BID) was available and contact
details were provided. The notices were published in English and Afrikaans in the following
newspapers:

National Newspapers Date
Rapport 17 April 2005
Sunday Times 17 April 2005
Region Newspapers
Die Burger 15 April 2005
Cape Times 15 April 2005
Local Community Newspapers
Mossel Bay Advertiser 15 April 2005

5.1.2 Background Information Document

A BID (see Annexure 4) was compiled which briefly described the background to the project, the
proposal in brief, the environmental impact assessment procedure, the initial array of scoped
issues, the I&APs identified to date and included a commenting form with a self addressed
envelope. An invitation to attend the public forum mentioned above was also included. This BID
was made available on the Eskom website as well and was compiled in English and Afrikaans.

In addition, the BID was posted and faxed to the following key people and groups:

�� Affected landowners
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o Patrysfontein
o Leeuwin
o Haelkraal
o Bartelsfontein
o Harterus
o Buffelskloof
o Zuurrug;

�� PetroSA;
�� Voelvlei Farmers Union;
�� Ward Councillor;
�� Municipal Planning Dept;
�� Municipal Electrical Dept;
�� Mossel Bay Environmental Partnership;
�� WESSA, Southern Cape;
�� Earthlife Africa;
�� Cape Nature;
�� Energy Research Centre;
�� Telkom;
�� Dept of Trade & Industry;
�� Dept of Minerals & Energy;
�� Civil Aviation Authority;
�� Spoornet; and
�� National Electricity Regulator.

5.1.3 Meeting with Stakeholders

Identified stakeholders such as the affected landowners and local authorities were contacted
and consulted as part of the project initiation phase. This occurred on 24 February 2005.

5.1.4 Public Forums

A public forum, which comprised a Stakeholder Meeting (14h30 to 16h00), an Open House
(16h00 to 19h00) and a Public Meeting (19h00 to 20h30), was held on 3 May 2005. This
interaction with the public took place at the Mossel Bay Library Hall in Mossel Bay. The ‘Open
House’ method encourages discussion on a one to one basis between a member of the public
and the relevant team member, depending on the concern they may have, whilst the public
meetings allowed individuals to attend a formal meeting within a stipulated timeframe and listen
to a formal presentation. The information presented at the Stakeholder and Public Meetings was
also presented in the form of posters during the during Open House. Information relating to the
project proposal in terms of the description, motivation and proposed environmental process
were displayed and presented at each of the public engagement opportunities.

Members of the project team were available for the duration of the public forum to answer
questions and discuss the available information. Comment forms were made available so that
any issues identified could be recorded and addressed. Eight people attended the public forum



Mossel Bay OCGT EIA: Draft Scoping Report Page 29

� Ninham Shand (2005) No unauthorised reproduction, copy
or adaptation, in whole or in part, may be made.

\I:\ENV\PROJECTS\400850~Mossel Bay OCGT\R30 Assessment and Reporting\Scoping\Final Scoping Report.doc

and 12 written submissions in total were received (see Annexure 5). Copies of the attendance
register for the public forum are presented in Annexure 6. An Issues Trail tabulating the
comments received, and responses thereto, is included in Annexure 7. Annexure 8 lists all the
I&APs registered during this Scoping Phase of the EIA process.

5.2 PUBLIC PARTICIPATION UNDERTAKEN TO ELICIT COMMENT ON THE
DRAFT SCOPING REPORT

The public participation process undertaken to elicit public comment on the Draft Scoping
Report is outlined in the approved Plan of Study for Scoping (see Annexure 2) and is described
below:

�� The Draft Scoping Report was lodged at the Mossel Bay and D’Almeida Public Libraries and
made available on the Eskom website as of 6 June 2005. A 21 day commenting period was
provided, which terminated on 23 June 2005.

�� All registered I&APs were informed of the availability of the draft report for review and were
notified of a public forum by means of a letter dated 3 June 2005. This letter (see Annexure
9) included the executive summary of the Draft Scoping Report.

�� A media notice published on 3 June 2005 stated that the Draft Scoping Report was available
for comment and included an invitation to the public forum. This notice was placed in the
Mossel Bay Advertiser in English and Afrikaans (Annexure 3).

�� The second public forum, which comprised of formal presentations and an Open House was
held at the Mossel Bay Library Hall in Mossel Bay. This occurred between 15h00 and 20h00
on 13 June 2005 and the findings of the Draft Scoping Report were presented there. An
opportunity to raise any queries and concerns was provided. Seventeen I&APs attended the
public forum and the attendance list is provided as Annexure 6.

�� A presentation was given during a meeting of the Voëlvlei Landbouvereniging on 23 June
2005, where the findings of the Draft Scoping Report were presented.

The Issues Trail that appears as Annexure 7 includes the comments and queries received
during the commenting period for the Draft Scoping Report, together with the responses
provided by the environmental team and proponent.
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6 SCOPED ISSUES

As a result of the scoping process described in this report, the following issues had been
identified and potential environmental impacts are noted and discussed.

6.1 BOTANICAL ISSUES

With reference to Section 3.3, the broader study area lies in the heart of the Cape Floral
Kingdom and a number of endemic plant species are present within the Mossel Bay area and
potentially within the study area. Possible impacts could be the destruction of botanical species
of significance.

With reference to the transmission line, the fuel pipeline and access route alternatives
presented in this report, the intention is to commission a botanical study that will examine and
evaluate the proposed alternatives. Along with the evaluation, recommendations should be
made with regard to the impact of each alternative on the botanically significant areas.

With reference to the OCGT power plant and transmission substation site it is recommended
that the aforementioned botanical investigation assess and evaluate the botanical sensitivity of
the proposed site. Where appropriate, recommendations or mitigation measures should be
provided. This information will form part of the assessment phase of the EIA process. The draft
Terms of Reference (ToR) for the botanical impact assessment is as follows:

Undertake site visits and compile a report which reflects the following8:

�� Broad description of the ecological characteristics of the site and surrounds;
�� Identification and description of biodiversity pattern at community and ecosystem level

(main vegetation type, plant communities in vicinity and threatened/vulnerable
ecosystems), species level (Red Data Book species) and in terms of significant
landscape features (e.g. wetlands) and presence of alien species;

�� General comment on whether biodiversity processes would be affected;
�� Significance of potential impacts and recommendations to prevent or mitigate these;
�� Ranking in terms of flora impact severity of the transmission line route alternatives in

particular; and
�� Indicating the salient elements of the report on a map to be provided by Ninham Shand.

8 Derived from the Botanical Society of SA Conservation Unit’s Recommended Terms of Reference for
the Consideration of Biodiversity in Environmental Assessment and Decision-making. March2005.
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6.2 AVIFAUNAL ISSUES

Various bird species are attracted to areas that are under cultivation as well as to the better
vegetated valleys located south of the Proteus substation.

It is recommended that an avifaunal specialist be commissioned to determine whether the
proposed alternative transmission line routes would pose particular risks to birds. In addition,
bird habitat areas would need to be determined and mapped. The specialist will examine the
proposed alternatives in the light of information acquired and determine the impact of the
alternatives on avifauna. Where appropriate, recommendations or mitigation measures should
be provided. This information will form part of the assessment phase of the EIA process. The
draft ToR for the avifaunal impact is as follows:

�� General description of the occurrence and status of birdlife in the study area;
�� Description of avifaunal habitats likely to be affected;
�� Identification of rare or endangered species occurring in the study area;
�� Assessment of potential interactions between identified bird species per

transmission line alternative and affected habitat; and
�� Provide a report capturing the above and including recommendation to mitigate

possible impacts on birdlife.

6.3 ATMOSPHERIC EMISSIONS

The proposed OCGT power plant will result in the release of gaseous and particulate emissions,
viz. sulphur dioxide, NOx and carbon dioxide. In addition, heat is emitted from the OCGT power
plant via the hot exhaust gasses.

It is intended that the impact of the OCGT power plant on the ambient air quality and
temperature be investigated and modelled and that appropriate recommendations or mitigation
measures be provided.

In addition, the suitability and effectiveness of the proposed NOx abatement alternatives need to
be assessed in this investigation. This information will form part of the assessment phase of the
EIA process. The draft ToR for the air quality impact assessment is as follows:

�� The Establishment of the Baseline:

o Description of the atmospheric dispersion potential of the area based on
available meteorological data.

o Characterisation of the existing status of air quality based on any available air
quality monitoring data.

o Provide an overview of legislative and regulatory requirements pertaining to
atmospheric emissions and ambient air quality, including local and
international air quality guidelines and standards.
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�� Predicted Impacts Arising from the Proposed Plant:

o The compilation of a comprehensive emissions inventory including process
and fugitive emissions. The impact assessment would consider, as a
minimum, airborne particulates (inhalable and total suspended particles),
oxides of nitrogen, carbon monoxide, sulphur dioxide, unburnt organic
compounds, carbon dioxide (greenhouse gas) and any odorous compounds.
Where possible, engineering estimates would be used (based on similar
installations). Alternatively, international emission factors would be employed
which are based on gas (distillate) firing rates. Fugitive emissions include
both gaseous (diffuse sources) and particulate compounds. Although only
expected to be significant during the construction phase, fugitive dust
emission sources include vehicle-entrained dust, earthworks, stockpiles,
material transfer and general exposed areas.

o Preparation of meteorological parameters suitable for the theoretical
construction of a wind field and atmospheric dispersion. Hourly average wind
speed, wind direction and ambient air temperatures for five years would be
prepared for this purpose.

o Atmospheric dispersion modelling of estimated emissions to determine
resultant highest hourly, highest daily and annual average air pollutant
concentrations in the vicinity of the proposed plant. The impact would be
based on ground level predictions, including both air concentrations and
deposition. Gas deposition would include both wet (fog) and dry. The
following scenarios would be included:

o Construction emissions;
o Routine and upset emissions during normal operation;
o Emissions during shutdowns; and
o Effects of mitigation measures e.g. optimum stack height and other

engineering options.

o Impact assessment (incremental and cumulative) of the predicted air
concentrations including:

o Compliance checks with local ambient air requirements, including
local authorities, DEAT and South African Standards.

o Health risk assessment using internationally peer-reviewed risk
criteria (typically, the World Health Organisation, US Environmental
Protection Agency [IRIS], Agency for Toxic Substances and
Disease Registry [ATSDR] and Health Canada).

o Emission compliance check with local and international requirements (e.g.
World Bank).
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o Impact Assessment Rating in terms of Magnitude, Significance,
Frequency of Occurrence, Duration and Probability.

o Preparation of emission and ambient air monitoring programme.
o Compilation of a comprehensive report in which the methodological

approach and assumptions and uncertainties used are documented
and the findings of the study presented.

Key deliverables from this specialist study would include recommendations regarding
mitigation measures to reduce/ control emissions, as input into the technical design
process, and guidance with respect to the development of an air monitoring protocol
for inclusion in the EMP. The following general procedure would used to develop the
EMP:

o Focus on Sources and Pollutants identified as significant in the EIA.
o Using emission limits and air quality guidelines, criteria and targets

contained in the EIA, develop Key Performance Indicators for both
air quality and emissions.

o All mitigation measures and good housekeeping measures to be
associated with each source and pollutant.

o Develop a pro-forma monitoring programme, including procedures,
responsibilities and reporting formats (both internal and external).

o Incorporate preliminary cost estimates

6.4 WATER CONSUMPTION

As indicated in Section 4.7, de-mineralised water would be required, should wet NOx abatement
measures be implemented. In addition, approximately 1 000 litres of water would be required for
blade washing, domestic use and fire protection on site.

As the Western Cape currently has water restrictions due to prolonged drought, the quantity of
water required for the proposed development could potentially impact on the available water
resources. It is recommended that the potential to source water, and the volumes of water
required, be investigated and confirmed. In addition, it is recommended that water reduction and
reuse measures be investigated and implemented.

6.5 EFFLUENT MANAGEMENT ISSUES

As indicated previously in Section 4.7, 15% of the water that is required for the de-mineralisation
process is wasted as brine. In addition, the blade cleaning process would result in effluent
discharge containing cleaning solvent. Brine and other discharge would be disposed off in an
appropriate manner, possibly at the waste site adjacent to PetroSA.

The recommendation is to determined whether the waste site can accommodate the effluent
which would be created as a result of the de-mineralisation, as well as accepting the waste
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water from the blade cleaning process. The impact on the receiving environment needs to be
determined.

6.6 GEOLOGY AND DRAINAGE

A geotechnical study has been commissioned by Eskom to address the founding conditions of
the proposed OCGT power plant site. This information will be accessed during the compilation
of the EIR. The findings of this study will have bearing on:

�� founding conditions (capability of underlying geology to accommodate the foundations
for the proposed structures);

�� constructions phase impacts (e.g. exposed substrate and consequent erosion);

�� the movement of surface or groundwater; and
�� the quality of surface or groundwater.

6.7 TRAFFIC AND ACCESS

With the introduction of this development to the area, a possible impact would be the increased
traffic to and from the power plant. However, because of the location of the site on the outskirts
of the city, and a low level of vehicle traffic to the power plant once in operation, this should not
be a major concern. Increased traffic during the construction phase will need to be considered.

The recommendation is that the additional alternative access route directly off the N2 National
Road be subjected to a Traffic Impact Assessment (TIA), since any new intersection on a
national road requires approval from the South African National Roads Agency Limited. The
findings of the TIA would then be assessed together with the two alternative access routes from
within the PetroSA site, to determine the impact on the affected environment, including existing
infrastructure.

The access road required for the transmission line route needs to be investigated to ensure that
the access does not cause an impact on the activities adjacent to the powerline servitude. This
would also be particularly relevant during the construction phase of the project.

Where appropriate, the traffic implications of the proposed project will be determined and
assessed, and recommendations or mitigation measures developed accordingly. This
information will form part of the assessment phase of the EIA process and implications during
construction will be addressed by means of the EMP (see Section 6.13).

6.8 EXISTING INFRASTRUCTURE

With reference to the proposed site for the OCGT power plant, substation, fuel supply pipeline
and access road, the following infrastructure already in place will need to be considered:

�� Railway line;
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�� PetroSA western security fence;

�� Smaller farm fences;
�� Existing 132kV transmission lines;
�� Landfill site and associated roads;
�� Construction camp and associated roads; and
�� Arrangement of roads and structures within PetroSA facility, in terms of routing of fuel

supply pipeline.

As far as the transmission lines route alternatives are concerned, the following existing
infrastructure will need to be considered:

�� Railway line;
�� Farm fences;
�� Kleinberg silos;
�� Public roads, including the R327 and Patrysfontein, Kleinberg, Rooikoppies and Vrede

gravel roads;
�� Farmsteads and related buildings, including Bartelsfontein, Patrysfontein, Kleinberg,

Vrede Rooikoppies and Rooidrif; and
�� Transmission and distribution lines, including 132kV PetroSA-Proteus, 11/22kV lines

along R327, 66kV woodpole line to Proteus from Albertinia, and the variety of 400kV and
132kV lines entering and leaving the Proteus substation.

6.9 VISUAL IMPACT

The OCGT power plant and transmission substation could potentially be visible from the N2
National Road and the proposed transmission lines from the R327 as well as the N2 National
Road. The visual impact of the proposed development on the surrounding area will need to be
determined. How the proposed OCGT power plant, transmission substation and transmission
lines are either absorbed by, or inserted into, the other elements that comprise the landscape
are important.

How the internal components of the OCGT power plant are arranged, in terms of the visual
elements of line, form, colour and texture, are also a consideration. Landscape design and
layout of the various components will need to ensure that the visual appearance is not overly
intrusive. The issue of light pollution will also need to be addressed.

The intention is that a visual impact assessment (VIA) be undertaken in the assessment phase
of this EIA. The VIA will need to take cognisance of the above comments and provide
recommendations to ensure a reduced visual impact. The draft ToR for the visual impact
assessment is as follows:

�� Describe the existing visual characteristics of the site and its surroundings
including any geology/landform features that influence them.

�� Describe the visual significance of the area in terms of its history and present
utilisation.
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�� Fully describe the proposed development.

�� Determine the potential visual risks and opportunities presented by the proposed
development.

�� Determine the entire area from which the various elements of the proposed
development will be visible (i.e. the viewshed.)

�� Determine the important viewpoints from which the development will be visible
and determine the nature of the visual impacts at these points.

�� Prepare graphics that will aid the process of the assessment, (e.g. simulations of
the development superimposed, to scale, on photographs taken from important
viewpoints.)

�� Assess the significance of the visual impact of the proposed development in
terms of its scale, type, and character, including services and any ancillary
structures pertaining to the development etc.

�� Propose possible mitigation measures to minimise visual impact including
changes to the design, alternative finishes and visual screening.

�� Propose monitoring and review measures that will ensure long-term maintenance
of visual standards.

6.10 NOISE

An OCGT power plant would generate noise, which emanates from the intake of air into the gas
turbines, the generators, transformers, the pumps’ pneumatic controls and the ventilation
system. The gas turbine air intake facility would generate the most noise as it is not enclosed.

The recommendation is that a noise impact assessment be undertaken in the assessment
phase of this EIA. The noise assessment will need to take cognisance of the above comments
as well as the legal requirements associated with noise pollution control. Where appropriate,
recommendations or mitigation measures should be provided. This information will form part of
the assessment phase of the EIA process. The draft ToR for the noise impact assessment is as
follows:

�� Determination of the land use zoning and identification of all potential noise
sensitive sites that could be impacted upon by activities relating to operation of
the proposed OCGT power plants at Atlantis and Mossel Bay;

�� Identification of all noise sources relating to the activities of the OCGT power
plants during construction and operation, and that could potentially result in a
noise impact at the identified noise sensitive sites;

�� Determination of the sound emission, operating cycle and nature of the sound
emission from each of the identified noise sources. Representative sound
measurements are required to be recorded in the vicinity of the proposed sites
during different times of day and night. It is estimated that at least two and
possibly three days will be needed – assuming acceptable weather conditions.
Weather conditions play a deciding factor in the measurement of sound at
outdoor sites since sound measurements can only be conducted when wind
speeds do not exceed 5m/sec;
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�� Calculation of the combined sound power level due to the sound emissions of
the individual noise sources;

�� Calculation of the expected rating level of sound at the identified noise
sensitive sites from the combined sound power level emanating from identified
noise sources;

�� Determination of the existing ambient levels of noise at identified noise
sensitive sites by conducting representative sound measurements;

�� Determination of the acceptable rating level for noise at the identified noise
sensitive sites;

�� Calculation of the noise impact at identified noise sensitive sites;

�� Assessment of the noise impact at identified noise sensitive sites in terms of
SANS 10328; the South African Noise Control Regulations; the World Health
Organisation; the World Bank and the Environmental Protection Agency,
United States of America;

�� Investigation of alternative noise mitigation procedures, if required, in
collaboration with the design engineers of the OCGT plants and estimation of
the impact of noise upon implementation of such procedures;

�� Preparation and submission of a noise assessment report containing the
procedures and findings of the investigation; and

�� Preparation and submission of recommended noise mitigation procedures as
part of a separate environmental noise management and monitoring plan.

6.11 HERITAGE RESOURCES IMPACT

The proposed development could have an impact on heritage resources9 within the study area.
The proposed development would necessitate the excavation of foundations for the OCGT
power plant and transmission substation, as well as for the foundations for the tower structures
that make up the transmission lines.

It is intended that a heritage impact assessment be undertaken in order to determine whether
the proposed OCGT power plant and transmission substation site as well as the proposed
transmission lines route alignments impact on any heritage resources. Where appropriate,
recommendations or mitigation measures should be provided. This information will form part of
the assessment phase of the EIA process. The draft ToR for the heritage impact assessment is
as follows:

�� Attend a one-day site inspection.
�� Review information and participate in the finalisation of the ToR.
�� Undertake a heritage study that is reflected in a Heritage Statement.

The Heritage Statement will comprise the following:

9 Including archaeological resources.
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�� A problem statement, in terms of where, why and how heritage resources may be
impacted on;

�� A description of the affected environment;
�� Expected impacts related to the site and route selection in general; and
�� A ranking in terms of heritage impact severity of the transmission line route

alternatives in particular.

6.12 SOCIO-ECONOMIC IMPACTS

The proposed project would have implications for the socio-economic conditions, both at a local
and regional scale. It is therefore intended that a socio-economic specialist would comment on
the proposed site location in terms of the potential economic impacts and its suitability in terms
of identified economic criteria.

The input will also involve a baseline study, which will comprise of a comparative analysis of the
different identified routes for the transmission lines.

As part of this task, the specialist will develop a checklist of possible economic criteria.
Examples of such criteria include the following:

�� Creation of job opportunities
�� The sterilization of agricultural land
�� The impact of tourism activities
�� Potential loss in income
�� Potential socio-economic impacts

The specialist will develop an economic score card, which will rate the different routes according
to the economic criteria determined as part of this task. The findings from the economic score
card will provide a preferred route along which to develop the transmission lines based on
economic principals.

It should be noted that the proposed development will not provide significant employment
opportunities, since indications are that only eight to 10 permanent jobs will be created.

A macro-economic impact study of the proposed project has been commissioned by Eskom and
this information will be accessed during the compilation of the EIR.

6.13 CONSTRAINTS IMPOSED ON THE PROPOSED PROJECT BY EXISTING
ACTIVITIES

The constraints imposed on the proposed OCGT power plant and transmission lines by existing
or planned human activities will need to be determined. This will include the activities of
PetroSA as well as the adjacent farms. Issues of possible concern would be the compatibility of
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land uses, e.g. pivot irrigation in proximity to a transmission line, the ploughing, planting and
harvesting of crops, the implications for livestock of tower support stays etc.

6.14 CONSTRUCTION PHASE IMPACTS

The construction of the proposed development could have negative impacts on the receiving
environment. It is recommended that the general impacts of the construction phase be identified
and evaluated and recommendations made for mitigation. It should be noted that a
comprehensive Environmental Management Plan (EMP), to regulate and minimise the impacts
of the construction phase, would be a condition of authorisation and this has been factored into
the EIA process underway. This EMP would be implemented in entirety for the OCGT power
plant construction phase. The transmission line construction will be addressed by means of an
existing proceduralised approach that Eskom will apply.

6.15 OPERATIONAL PHASE IMPACTS

The operational phase of the proposed development could have a negative impact on the
receiving environment. The impacts of the operational phase of the OCGT power plant need to
be identified and evaluated, and recommendations made for mitigation. In this regard, a generic
operational phase EMP will be compiled to address these impacts.

A risk assessment that addresses issues relating to, inter alia, the transport, storage and use of
hazardous materials, would inform the operational phase EMP (see Section 6.3). Such an
assessment is intended to identify potential areas of risk and the types of contingencies that
may be considered. A risk assessment of major hazardous materials/ installations has been
commissioned by Eskom and this information will be accessed during the compilation of the
operational EMP.
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7 CONCLUSION AND WAY FORWARD

This Final Scoping Report identified the environmental issues and concerns raised during the
Scoping Phase of the project, in response to the proposed development alternatives formulated
to date. The issues and concerns were raised by I&APs, authorities, the project team as well as
from initial specialist input.

As a result of the scoping process undertaken thus far, the following specialist studies, (as
discussed in Chapter 6) have been identified:

�� Botanical impact assessment;
�� Avifaunal impact assessment;
�� Heritage impact assessment;
�� Visual impact assessment;
�� Air quality impact assessment;
�� Noise impact assessment; and
�� Socio-economic impact assessment.

These studies will assist in informing the EIR Phase, along with essential contributions from the
other disciplines within the project team. Please refer to Annexure 10 for the Plan of Study for
EIR (PoSEIR). The PoSEIR details how the EIR Phase will be undertaken and is being
submitted to DEA&DP for approval.

This Final Scoping Report is being submitted to DEA&DP for their review and consideration.

�



Mossel Bay OCGT EIA: Draft Scoping Report Page 41

� Ninham Shand (2005) No unauthorised reproduction, copy
or adaptation, in whole or in part, may be made.

\I:\ENV\PROJECTS\400850~Mossel Bay OCGT\R30 Assessment and Reporting\Scoping\Final Scoping Report.doc

8 BIBLIOGRAPHY

Department of Environment Affairs and Tourism. (1992)
The Integrated Environmental Management procedure. Guideline series. Department of
Environment Affairs and Tourism, Pretoria.

Department of Minerals and Energy (2003)
Integrated Energy Plan for the Republic of South Africa, Department of Minerals and
Energy, Pretoria

Department of Minerals and Energy (1998)
White Paper on the Energy Policy of the Republic of South Africa, Department of
Minerals and Energy, Pretoria

Eskom Transmission (2004)
OCGT Power Stations – Pre-Engineering Dynamic Study Atlantis and Mossel Bay,
Eskom

Eskom Transmission (2004)
OCGT Power Stations in the Mossel Bay area – Pre-engineering study, Eskom

Eskom Resources and Strategy Research Division (2004)
Environmental Screening for Siting Open Cycle Gas Turbine in the Western Cape,
Eskom

Eskom Holdings(2003)
Integrated Strategic Electricity Plan, Eskom

National Electricity Regulator (2003 / 2004)
National Integrated Resource Plan, National Electricity Regulator, Pretoria

Mossel Bay Fynbos and Flower Route: Garden Route South Africa. (Online).
Available from http://www.gardenroute.net/mby/mbfynrout.htm, Accessed 05/06/2005

Pers com, Kruger E, Mossel Bay Town Planner, 24/02/05



� Ninham Shand (2005) No unauthorised reproduction, copy
or adaptation, in whole or in part, may be made.

\I:\ENV\PROJECTS\400850~Mossel Bay OCGT\R30 Assessment and Reporting\Scoping\Final Scoping Report.doc

����������	��
���
���������
��������������	��
���
���������
��������������	��
���
���������
��������������	��
���
���������
��������



 

 
 
 
 
 

RESOURCES AND STRATEGY 
RESEARCH DIVISION 

 
 
 

SCAN REPORT 
 
 
 
 
 
 
 
 
 

  
             INITIATED BY  :    Cathy Laing 
 
 
 
 
 
 
 
 
 
 

 
 
                       
                        

REPORT NO : NON/SC/04/24933 
PROJECT NO : PRJ04-00591300-2616   
BY : Indran Govender 
ORGANISATION  : Technology Services International   
   

 
 
 
 

COPYRIGHT © ESKOM HOLDINGS LIMITED 
NO PUBLICATION OR DISSEMINATION OF ITS CONTENTS IS ALLOWED WITHOUT 

WRITTEN PERMISSION 

ENVIRONMENTAL SCREENING FOR SITING OPEN 
CYCLE GAS TURBINES IN THE WESTERN CAPE – 

MOSSEL BAY 



  

 
 
REPORT NO: NON/SC/04/24933 Page No:1
 

 

SCAN REPORT 

 
ENVIRONMENTAL SCREENING FOR SITING OPEN CYCLE GAS TURBINES IN THE 

WESTERN CAPE – MOSSEL BAY 
 
 
REPORT NO:      NON/SC/04/24933b 

DATE:                             28 MAY 2005 

PROJECT LEADER: INDRAN GOVENDER 

ACCEPTED BY:  MICHAEL D MICHAEL 

APPROVED BY: KERSERI PATHER 

AUTHORISED BY: CATHY LAING 

                      

CONTENTS                                                                                                                     PAGE 

        EXECUTIVE SUMMARY           2 
 
1. INTRODUCTION        6 
 
2. PROJECT DESCRIPTION      10 
 
3. THE MOSSEL BAY ALTERNATIVES     17 
 
4.  SUMMARY AND CONCLUSIONS      26 
 
5. REFERENCES        29 
 
 
 
 
 
 
 
 



  

 
 
REPORT NO: NON/SC/04/24933 Page No:2
 

EXECUTIVE SUMMARY 
 

ENVIRONMENTAL SCREENING FOR SITING OPEN CYCLE GAS 
TURBINES IN THE WESTERN CAPE – MOSSEL BAY 

 
INTRODUCTION   
 
Need for Eskom’s Expansion  
 
South Africa’s surplus electricity supply is expected to be exhausted by 2007.  In order to 
meet growing electricity demands, South Africa will need to develop additional power 
generating capacity while at the same time ensuring energy efficiency programmes are 
implemented to reduce and shift demand.  
 
Integrated Strategic Electricity Planning (ISEP) in Eskom 
 
Eskom’s Integrated Strategic Electricity Planning (ISEP) process provides strategic 
projections of supply-side and demand-side options to be implemented to meet long-term 
load forecasts. 
 
The most attractive supply-side option is the return to service of the mothballed plant 
referred to as the Simunye Power Stations, which were placed in reserve storage during the 
period of high excess capacity on the Eskom system.  Eskom has investigated a variety of 
options, including conventional pulverised fuel plants, pumped storage schemes, gas fired 
plants, nuclear plants (Pebble Bed Modular Reactor - PBMR), greenfield fluidised bed 
combustion technologies and renewable energy technologies (mainly wind and solar 
projects). 
 
The Proposed Project 
 
The Open Cycle Gas Turbine (OCGT) Project is premised on the need for new peaking 
capacity with a short lead-time to commercial operation.  This project uses the research that 
has been carried out within Eskom for the location of a combined cycle plant as the 
foundation for the siting of the new OCGT plants.  It focuses on two locations for the building 
of new plants, namely the Cape West Coast and Mossel Bay regions.  At the Cape West 
Coast, liquid distillate fuel will be used to power 600 MW from an OCGT plant, while at 
Mossel Bay, natural gas from liquid natural gas will be used to power 450 MW.  
 
In light of the need for peaking power generation, environmental screening of the potential 
sites are to be undertaken in order to identify the best option for location of an OCGT plant.  
This report covers the sites that are under consideration in the Mossel Bay region. 
 
DESCRIPTION OF PROCESS   
 
This report was compiled using information obtained from the following sources: 
 
• Information from the web.  
• Observations from the site visits conducted. 
• Information from some of the plant manufacturers. 
• Personal communications with Eskom personnel. 
• Information obtained from library searches. 
• Existing Eskom research reports and environmental impact assessments. 
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The primary reason for conducting this research scan was to detail the potential 
environmental impacts associated with locating Open Cycle Gas Turbines at potential sites 
along the Cape West Coast and Mossel Bay region.  This information will subsequently be 
used to identify feasible alternative sites that can form the bases of an Environmental Impact 
Assessment (EIA).  In the long term, this information would be used in the EIA and aid in 
obtaining environmental authorisations for the commissioning/construction of new Open 
Cycle Gas Turbines due to availability of information that would be required for the relevant 
authorities to make a decision.  
 
ADVANTAGES    
 
Gas-Fired Generation technologies have the following advantages: 
 
• High combustion efficiency under all operating conditions. 
• Low investment costs. 
• Least environmental impact of fossil fuel options. 
• Minimised pollutants and emissions. 
• Fastest construction time. 
• Most efficient fuel conversion. 
• Capital development for the region. 
• Facilitates industrial growth by introducing gas energy for other projects. 
• Low visual impact of the facility.  
• The rapid startup of open cycle gas turbines can minimise the need for hot or spinning 

reserve in larger stations to cover peak or standby capacity, thereby increasing the 
overall efficiency of the grid. 

• Compact size and a reduction in cooling requirements enable this technology to be 
located closer to population centres which reduces distribution losses (1-3% possible). 

 
DISADVANTAGES    
 
Current disadvantages confronting wide scale implementation of the technologies are the 
following: 
 
• The high cost of natural gas and its vulnerability due to the dollar price. 
• There are numerous uncertainties with regards to gas development and gas availability 

in South Africa. 
• The major percentage of the capital costs will be spent outside South Africa. 
 
LEADERS IN THE FIELD    
 
• ABB Power Generation Ltd. 
• Siemens Power Generation. 
• GEC Alstom. 
• Hitachi Ltd. 
• Westinghouse Canada Inc. 
 
COST    
 
Due to the variety of suppliers and natural gas development initiatives occurring in Africa, it 
is difficult to determine the costs associated with establishing a gas-fired power station in 



  

 
 
REPORT NO: NON/SC/04/24933 Page No:4
 

South Africa at this time.  The potential location, supplier and specification of technology to 
be utilised will have a major influence on the cost of establishing a gas-fired power station. 
 
TIMESCALE    
 
The screening study will be completed in 2004. 
 
POSSIBLE APPLICATION FOR THE INDUSTRY    
 
Development of a Gas-Fired power station would be preferable at coastal regions or at sea 
level, as there is a loss in efficiency up to 15% at high altitudes.  Proximity to existing gas 
networks must also be considered as the additional cost of piping gas over long distances to 
the proposed power station will increase costs. 
 
DIRECT / INDIRECT IMPACT ON ESKOM AND APPROPRIATE TIME SCALES 
 
Utilisation of Gas-Fired Generation Technologies can help Eskom to diversify its primary 
energy mix and also meet the expected increase in demand for electricity in the future.  The 
added development of gas markets could also aid in the long term by levelling out peaks for 
electricity demand. 
 
CURRENT LOCAL RESOURCE    
 
The current major natural gas fields that could possibly be utilised are the Kudu (Namibia) 
and Temane/Pande (Mozambique) gas fields, however, there is limited development of 
natural gas fields within South Africa.  Therefore potential Gas-Fired power stations need to 
be located in close proximity to the infrastructure for transporting natural gas to South Africa 
and thereby minimise costs associated with obtaining an adequate supply of gas for the 
functioning of the power station. 
 
RECOMMENDATIONS   
 
• Gas-Fired Generation should form the basis of future generation options for South Africa 

as this technology offer opportunities for potential future electricity production 
diversification in line with Eskom’s vision and the South African Energy Policy. 

• The fast construction times and environmental soundness of Gas Fired Generation are a 
means of meeting the future demand for electricity. 

• The addition of gas will diversify Eskom’s energy mix and result in a skills transfer of a 
new technology to South Africa. 

 
REFERENCE LIST    
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1. INTRODUCTION 
 
1.1 BACKGROUND 
 
Eskom’s core business is in the generation, retail, trading and transmission (transport) of 
electricity.  In terms of the Energy Policy of South Africa “energy is the life-blood of 
development”1.  Eskom generates approximately 95% of the electricity used in South Africa.  
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. 

It is important that the investment decisions taken by Eskom to be based on the energy 
related strategic policies and plans of South Africa.  It must also integrate and consider the 
impact of the developments (both positive and negative) on economic development, 
environmental quality and social equity.  These investment decisions taken include those for 
capital expansion projects related to power stations and powerlines. 

Experience from previous Environmental Impact Assessments (EIA) indicate that many of 
our Eskom projects are seen out of the context in which they are planned in support of South 
African legislative, policy and planning requirements.   
 
1.1.1 Need for Eskom’s Expansion (Power Stations and Powerlines) 
 
South Africa’s surplus electricity supply is expected to be exhausted by 2007.  In order to 
meet growing electricity demands, South Africa will need to develop additional power 
generating capacity while at the same time ensuring energy efficiency programmes are 
implemented to reduce and shift demand.  The Integrated Resources Plan for electricity for 
South Africa shows that various options are being considered to meet the demands in the 
period 2004-20222. 

1.1.2 Context in which Eskom Build Programme is undertaken 
 
With energy planning and control falling within the mandate of the Department of Minerals 
and Energy (DME), the Minister of Minerals and Energy is responsible for the governance of 
the energy industry.   
 

Eskom’s electricity planning and decision making is undertaken in support of South African 
government policy, planning and legislative requirements.  These include: 

 

National Energy Policy, National Environmental Management Act (NEMA), Energy 
Efficiency Strategy & Renewable Policy 

DME – National Integrated Energy Plan 

National Electricity Regulator (NER) – National Integrated 
Resource Plan (NIRP) 

Project Specific EIAs in terms of Environment 
Conservation Act and Regulations 

 

                                                
1 White paper on the energy policy of the Republic of South Africa, December 1998 
2 National Electricity Regulator National Integrated Resource Plan 2003/4 Reference Case, 27 February 2004. 
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1.1.3 National Integrated Resource Plan 2003/2004 - National Electricity Regulator (NER) 
 
The second NIRP (NIRP2) was completed in February 2004 by Eskom, in conjunction with 
the Energy Research Institute from the University of Cape Town and the National Electricity 
Regulator.  The planning horizon for the study was 2003 to 2022.  
 
Whereas the Integrated Energy Plan (IEP) focussed on broader energy planning options for 
meeting increasing energy demands, the NIRP2 focuses on the planning options for meeting 
long-term increases in electricity demand (both through demand side management and 
increasing electricity supplies).  National electricity demand growth forecasts take into 
account 2.8% average annual economic growth; the development and expansion of a 
number of large energy-intensive industrial projects; electrification needs; a reduction in 
energy intensity over the 20 year planning horizon; a reduction in electricity consumers who 
will switch to the direct use of natural gas; the supply of electricity to large mining and 
industrial projects in Namibia and Mozambique; and typical demand profiles.  
 
Various demand side management and supply-side options are considered in the NIRP2 
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.  Taking into account both cost 
and performance data, pulverised fuel coal-fired power, fluidised bed combustion and 
Combined Cycle gas Turbine (CCGT) technology are supply options that are shown to be 
broadly comparable.  The study estimated that in order to maintain a supply reserve margin 
of 15% over the planning period (international best practice), the accelerated return to 
service of mothballed coal-fired power stations, commissioning of new coal-fired options as 
well as CCGT power plant(s) will be required. 
 
1.1.4 Integrated Strategic Electricity Planning (ISEP) in Eskom 
 
Eskom’s Integrated Strategic Electricity Planning (ISEP) process provides strategic 
projections of supply-side and demand-side options to be implemented to meet long-term 
load forecasts.  It provides the framework for Eskom to investigate a wide range of new 
supply-side and demand-side technologies, with a view to optimising investments and 
returns. 
 
The plan provides economically and environmentally acceptable options for flexible and 
timely decision-making.  The focus has been to provide a robust plan, taking into account 
Eskom’s and the shareholder’s objectives. 
 
With moderate growth in demand for electricity, additional supply-side options are 
anticipated for commercial service from 2006.  Eskom has entered into a demand-side 
management programme in order to defer the commissioning of new plant.  The most 
attractive supply-side option is the return to service of the mothballed plant referred to as the 
Simunye Power Stations, which were placed in reserve storage during the period of excess 
capacity on the Eskom system.  Eskom has taken the decision to return Camden Power 
Station to service.  The project is currently underway with the first unit planned to come on 
line in 2005.  Eskom has investigated a variety of options, including conventional pulverised 
fuel plants, pumped storage schemes, gas fired plants, nuclear plants (PBMR), greenfield 
fluidised bed combustion technologies and renewable energy technologies (mainly wind and 
solar projects). 
 
There are also potential power plant development projects external to South Africa which 
could form part of power trading within the Southern African Power Pool (SAPP). 
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In February 2004 Integrated Strategic Electricity Planning presented the demand side and 
supply side options in order to meet future energy demands to the Executive Committee 
(EXCO) Indaba.  OCGT’s was targeted as an option for the provision of peaking capacity in 
the short term and an investment-ready business case was requested to be complete by 
September 2004. 
 
1.2 RESEARCH OBJECTIVES 
 
It is anticipated that this screening study would help identify the best sites in terms of least 
environmental impact for locating OCGT’s in the Western Cape.  Proactive identification of 
the alternative locations would help enhance the project’s viability and inform the scope of 
the formal Environmental Impact Assessment. 
 
1.3 KEY QUESTIONS 
 
The following key research questions have been formulated: 
 
• What are the potential impacts associated with Open Cycle Gas Turbines? 
• What are the impacts to be expected at the potential sites including fatal flaws? 
• Which are the most preferable sites in terms of least environmental impact? 
 
1.4 IDENTIFICATION OF SITES FOR CONSIDERATION 
 
The past two years have seen an above average growth in the demand for electrical energy.  
This has put pressure on the existing installed capacity to be able to meet the energy 
demands into the future.  In the short term, two key areas could be used to avoid 
unnecessary power shortages and brownouts: 
 
• Demand Side Management 
• The building of new Open Cycle Gas Turbines 
 
The OCGT option is premised on the need for new peaking capacity with a short lead-time to 
commercial operation.  This project uses the current knowledge and work that has been 
carried out within Eskom for the location of a new OCGT plant in view of the need for short 
project turn around times. 
 
The technical site identification process was undertaken in July 2004 by the OCGT project 
team.  The technical selection process involved identification of the regions with:  
 
• The highest load variances,  
• Fuel availability and costs,  
• Impacts on transmission fault levels,  
• Difficulty and cost of transmission integration,  
• Benefits to transmission load variances 
• Land availability.  
 
The regions experiencing the largest transmission load variances were Gauteng, Western 
Cape and Kwa-Zulu Natal (KZN) respectively.  However, the KZN and Gauteng regions 
could not be considered at this moment due to the lack of an adequate supply of fuel for the 
plant and the higher impacts on transmission fault levels for Gauteng.  The Western Cape 
was identified as the most suitable for locating an OCGT for peaking purposes due to the 
fact that adequate supplies of fuel could be sourced from various suppliers and the 
transmission integration problems would be minimal.  
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Two regions were identified for the building of new plants, namely the Cape West Coast and 
Mossel Bay regions.  Liquid distillate fuel could be used to power a 600 MW (4X150MW) 
OCGT plant at the Cape West Coast, and a 450 MW (3X150MW) plant at Mossel Bay.  
Depending on fuel availability and the demand for peaking generation, these units could be 
upgraded to 250 MW units thus enabling a peaking generation capacity of up to 1000 MW at 
the Cape West Coast and 750 MW in the Mossel Bay region, however for the purposes of 
this study, the feasible capacities considered were 600 MW at the Cape West Coast and 450 
MW at Mossel Bay.  Specific sites in these regions were identified on the basis of land 
availability, access to fuel and transmission integration costs.  These identified sites were 
further subjected to environmental screening and a fatal flaw analysis to identify the best 
options for the physical location of OCGT power plants.  This reports involves screening and 
a fatal flaw analysis of the Mossel Bay siting options. 
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2. PROJECT DESCRIPTION 
 

Open Cycle Gas Turbine (OCGT) plants, with a 39% thermal efficiency are being considered 
for the two identified areas, namely the Cape West Coast and Mossel Bay regions.  The first 
OCGT is expected to be 600 MW in output while the second is expected to be 450 MW in 
output and could be located at either the Proteus substation site, within the boundaries of the 
PetroSA refinery or adjacent to the PetroSA refinery.  In terms of fuel supplies, it is 
envisaged that liquid fuel would be obtained from the PetroSA refinery at Mossel Bay.  A 
pipeline from the PetroSA facilities to the power plant would supply the required fuel.  It is 
expected that both plants will run up to a 5% load factor for a 30-year lifetime.  Two years 
would be required prior to construction to conduct an Environmental Impact Assessment 
(EIA).   
 
2.1 GAS GENERATION TECHNOLOGIES 
 
A gas turbine as shown in Figure 1 below has a compressor to draw in fresh air from the 
atmosphere and compress it before passing it to the combustion chamber; where fuel is 
added to the compressed air and the total mixture is combusted resulting in hot gas entering 
the turbine at a temperature greater than 13000C.  This hot gas imparts the majority of its 
energy via a turbine, to both the compressor and a generator to produce electricity 
(Langston & Opdyke, Jr., 1997). 
    

 
 
Figure 1: Schematic representation of a power generation gas turbine (Langston & Opdyke, 

Jr., 1997). 
 
A typical gas turbine can range in power output from 0.05 MW to as high as 240 MW.  
Although gas turbines are increasingly being used for base load electrical power generation, 
they are most frequently used to drive compressors for natural gas pipelines, to power ships 
and to provide peaking and intermittent power for electric utility applications.   
 
Some of the principal advantages of the gas turbine are that: 
 
• It can produce large amounts of electrical power for a unit of relatively small size and 

weight. 
• Its mechanical life is long, due to the fact that the motion of all its major components 

involves pure continuous rotation and not reciprocating motion as in a piston engine.  In 
light of this the corresponding maintenance cost of a gas-fired turbine is relatively low. 

• Although a gas turbine is not able to start on it’s own power and requires some external 
means (a small external motor or other source, such as another gas turbine), it can be 
brought up to peak output in minutes.  This is substantive when compared to a coal-fired 
unit for which the start up time is currently measured in hours. 
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• It can utilise a wide variety of fuels, although natural gas is the preferable choice, diesel 
oil or specially treated residual oils can also be used.  Combustible gases derived from 
blast furnaces, refineries and the gasification of solid fuels such as coal, wood chips and 
bagasse could also be utilised by a gas turbine. 

• The general working fluid is atmospheric air and as a basic power supply unit, the 
cooling medium for the gas turbines can be air or water.   

 
In the past, one of the major disadvantages of the gas turbine was its lower efficiency when 
compared to other internal combustion engines and power plants.  However, during the last 
fifty years, continuous development work has pushed the thermal efficiency from 18% for the 
1939 Neuchatel gas turbine to present levels of about 40% for the open cycle operation and 
about 55% for combined cycle operation (Langston & Opdyke, Jr., 1997).  Current 
development work is predicting even more fuel-efficient gas turbines, with open cycle 
efficiencies as high as 45-47% and combined cycle plants in the 60% range (Langston & 
Opdyke, Jr., 1997).  These projected values are significantly higher than other power 
generation technologies, such as steam power plants with efficiencies around 35%. 
 
The Brayton cycle (1876) is a representation of the properties of a fixed amount of air as it 
passes through a gas turbine in operation.  It describes what happens to air as it passes 
through a system and specifies the relationship between volume (V) of the air in the system 
and the pressure (P) it is under.  Air is initially compressed increasing its pressure, as the 
volume of space it occupies is reduced.  This compressed air is then heated at constant 
pressure.  Heat is added by injecting fuel into the combustor and igniting it on a continuous 
basis.  The hot compressed air is then allowed to expand reducing the pressure and 
temperature and increasing its volume.  This expansion takes place in the turbine, where the 
expansion of the hot gases against the turbine blades turns a shaft.  This shaft extends into 
a generator, which produces electricity.  The Brayton cycle is completed by a process in 
which the volume of air is decreased (temperature decrease) as heat is absorbed into the 
atmosphere.  A gas turbine that is configured and operated to closely follow the Brayton 
cycle is called the open cycle gas turbine (Langston & Opdyke, Jr., 1997). 
  
A greater understanding of the simple cycle gas turbine and its operation can be gained by 
considering its three major components: the compressor, the turbine and the combustor.  
Their features and characteristics are outlined below:  
 
a) The compressor components are connected to the turbine by a shaft in order to allow the 

turbine to turn the compressor.  Gas turbine compressors are either centrifugal or axial, 
or can be a combination of both.  The more efficient, higher capacity axial flow 
compressors are used in most gas turbines.  An axial compressor is made up of a 
relatively large number of stages, each stage, consisting of a row of rotating blades 
(airfoils) and a row of stationary blades (stators), arranged so that the air is compressed 
as it passes through each stage. 

 
b) Turbines are generally easier to design and operate than compressors, since the hot air 

flow is expanding rather than being compressed.  Axial flow turbines will require fewer 
stages than an axial compressor.  There are some smaller gas turbines that utilize 
centrifugal turbines, but the majority utilizes axial turbines.  Turbine design and 
manufacture is hampered by the need to extend turbine component durability in the hot 
air flow.  This problem is especially critical in the first turbine stage where temperatures 
are the highest.  Special materials and elaborate cooling schemes must be used to allow 
turbine airfoils that can melt at approximately 10000C to survive in airflows with 
temperatures as high as 1700°C. 
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c) A combustor consists of at least three basic parts; a casing, a flame tube and a fuel 
injection system.  The casing must withstand the cycle pressures and may be a part of 
the structure of the gas turbine.  It encloses a relatively thin-walled flame tube within 
which combustion takes place and a fuel injection system.  A successful combustor 
design must satisfy many requirements and has been a major challenge from the earliest 
gas turbines.  The relative importance of each requirement varies with the application of 
the gas turbine, with some requirements being of a conflicting nature.  This necessitates 
design compromises.  The major design requirements reflect concerns over engine 
costs, efficiency and the environment and can be classified as follows: 

 
• High combustion efficiency under all operating conditions.  
• Low levels of unburned hydrocarbons and carbon monoxide, low oxides of nitrogen 

at high power and no visible smoke. 
• A low pressure drop, three to four percent is common.  
• Combustion must be stable under all operating conditions.  
• Consistently reliable ignition must be attained at very low temperatures.  
• Smooth combustion, with no pulsations or rough burning.  
• A low temperature variation for good turbine life requirements.  
• Long useful life (thousands of hours), particularly for industrial use.  
• Multi-fuel use, characteristically natural gas and diesel fuels are used for industrial 

applications but they can operate on a range of other fuels.  
• Designed for minimum cost, repair and maintenance.  

 
In land applications, additional equipment can be added to the simple cycle gas turbine, 
leading to increases in efficiency and/or the output of a unit.  Three such modifications are 
Regeneration, Intercooling and Reheating. 
 
• Regeneration involves the installation of a heat exchanger through which the turbine 

exhaust gases pass.  The compressed air is then preheated in the exhaust gas heat 
exchanger, before it enters the combustor.  A well designed regenerator that has a highly 
effective heat exchanger and small pressure drop increases the efficiency over the 
simple cycle value.  However the relatively high cost of such a regenerator must also be 
taken into account.  Regenerated gas turbines increase efficiency by 5-6% and are even 
more effective in part load applications. 

• Intercooling also involves the use of a heat exchanger that cools compressor gas during 
the compression process.  If the compressor consists of a high and a low-pressure unit, 
the intercooler could be mounted between them to cool the flow and decrease the work 
required for compression in the high pressure compressor.  The cooling fluid could be 
atmospheric air or water.  

• Reheating occurs in the turbine and is a way to increase turbine work without changing 
compressor work or melting the materials from which the turbine is constructed.  If a gas 
turbine has a high pressure and a low-pressure unit at the back end of the machine, a 
reheater (usually another combustor) can be used to "reheat" the flow between the two 
turbines.  This can increase efficiency by 1-3% (Langston & Opdyke, Jr., 1997). 

The main advantage coupled to gas technology is the fact that it is considered a “clean” fuel 
in comparison to either coal or oil.  It produces virtually no particulate matter (PM10) and 
sulphur dioxide (SO2), less oxides of nitrogen (NOX) and considerably less carbon dioxide 
(CO2).  The OCGT functions in a similar manner to a CCGT but the exhaust heat is 
discharged at a higher level because it is not used to reheat steam to drive the steam turbine 
of a CCGT.  The residual heat is discharged to the environment through flue gas discharge 
at a height of 40-60 metres.  Environmental impacts are expected to be small when 
compared to other fossil fuel generating technologies and a pumped storage scheme, 
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however, they are larger than those of a CCGT plant.  These impacts are related to land 
usage, gaseous and particulate emissions, noise levels, visual and aesthetic impacts.  
 
2.2  IMPACTS ASSOCIATED WITH OCGT’S 
 
2.2.1 Emissions to Air 
 
• Oxides of Sulphur 
 
The negligible quantity of sulphur present in natural gas means that the concentrations of 
SO2 in the flue gas emitted will be minimal.  When using distillate fuel oil, the concentration 
of SO2 in the flue gas will be limited due to the comparatively low sulphur content of distillate 
fuel oil (max. 0.3% by weight).   
 
A sulphur content of 5%, does not pose an impact to the environment as the resultant SOx 
emissions are well below the allowable regulatory limits. 
 
• Oxides of Nitrogen 
 
The production of nitrogen oxides is a part of fossil fuel burning however this can be limited 
by the Dry Low NOx (DLN) combustion system used with certain gas turbines.  This system 
includes the use of a wet control system when burning distillate fuel oil, which has lower 
levels of nitrogen. 
 
The DLN combustion system is designed to minimise the generation of oxides of nitrogen 
during the combustion process, but it cannot eliminate them completely.  The waste gases 
are emitted from approximately 40-60m high stacks at sufficient velocity and temperature for 
a substantial plume rise.  This causes dispersion of the NOx formed during combustion so 
that the impact on background level concentrations is insignificant.  Combustion NOx 
emissions as a result of the oxidation of nitrogen compounds in the fuel is not significant due 
to the low levels of nitrogen compounds in natural gas and distillate fuel oil. 
 
Another NOx source is from the fixation of atmospheric nitrogen in the flame.  This is known 
as thermal NOx. Dry low NOx burners are designed to minimise thermal NOx generated by 
fixation of atmospheric nitrogen in the flame.  The rate of generation of thermal NOx is 
generally accepted as being an exponential function of flame temperature and the time that 
the hot gas mix is at flame temperature.  Flame temperature is highest when there is just 
enough fuel to react with all of the available oxygen.  This is called the stoichimetric mixture.  
It follows that adjustment of the fuel/oxygen mix away from the stoichimetric mix will reduce 
the flame temperature.  This adjustment can be achieved by either increasing or decreasing 
the fuel (fuel rich or fuel lean) for available oxygen.  It is better to control the NOx emissions 
through the fuel lean method since this means that fuel is not wasted and unburned 
hydrocarbons are not released into the atmosphere. 
 
NOx formation due to atmospheric nitrogen is however dependant on the maximum flame 
temperature.  The combustion system of the gas turbine must be designed to ensure 
efficient and reliable turbine operation, while minimising the creation of oxides of nitrogen 
(NOx) at source. 
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• Oxides of Carbon 
 
Gas contains a much lower proportion of carbon than oil or coal, so the use of gas as a 
primary fuel causes less CO2 to be produced per unit of electricity.  For a fixed amount of 
energy generated by either gas or coal, gas-fired generation produces approximately 60% of 
the CO2 that would normally be produced by coal-fired generation. 
 
Together with the lower carbon content of gas and the greater conversion efficiencies, the 
OCGT plants result in CO2 emissions which are about 40% of those emitted from an 
equivalent coal fired station.  Some carbon is converted to carbon monoxide (CO) on 
combustion.  The fuel to air ratio is a principle factor in the production of CO and it is in the 
interest of both combustion efficiency and overall economy that CO production is minimised. 
 
• Unburned Hydrocarbons 
 
Multi-burner combustion chambers, which characterise most gas turbines, ensure almost 
complete combustion of all fuels.  Approximately 99.99% combustion efficiency results in a 
minimum of unburnt hydrocarbons (UHC) and negligible CO emissions. 
 
Under mid-merit operating conditions, using natural gas (dry) with a 15% oxygen content, 
the concentration of UHC in the exhaust gas amounts to only 4ppmv.  This corresponds to 
just 18mg/kWh.  Approximately half of this is methane, which is assessed to contribute the 
equivalent of 30 times more to the greenhouse effect than carbon dioxide.  In light of this, the 
emissions can be considered the same as 740mg CO2 per kWh.  This is insignificant when 
compared to the actual amount of CO2 that is released.  Burning distillate oil or other fuels 
increases the UHC emission but this is dependent on the properties of the fuel utilised. 
 
The non-methane components of the total UHC, also known as Volatile Organic Carbons 
(VOC’s) are particularly important because of their ability to form ozone in the atmosphere in 
conjunction with NOx and sunlight.  They contribute roughly half of the total UHC. 
 
• Particulate Matter 
 
The emission of particulate matter from the combustion process will be negligible.  This is 
because there are negligible quantities of solid matter in the fuel and the air drawn into the 
gas turbine compressors will be cleaned by passing through filters.  These filters must be 
replaced periodically.  The frequency of replacement is typically between 6 months and 2 
years.  When burning distillate fuel oil, a small emission of particulate matter occurs as the 
oil will contain very small quantities of ash (approx. 0.01% by weight). 
 
• Heat 
 
The majority of the losses resulting from an open cycle gas turbine are from discharge in the 
form of hot exhaust gas to the atmosphere.  This means that some of the useful energy in 
the fuel supplied to the turbine is rejected directly into the atmosphere.  However, converting 
the open cycle to a combined cycle gas turbine to obtain a higher than 55% efficiency, 
results in the plant generating more power for the same amount of fuel thereby leading to a 
corresponding reduction in heat rejected to the environment.  Heat emissions could have an 
impact on the macroclimate of an area, however, this can only be quantified through 
atmospheric dispersion modelling. 
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2.2.2 Emissions to Water 
 
The operation of the gas turbine, where air will be passed through a compressor, heated, 
expanded through a turbine and then exhausted, may result in the deposition of airborne 
impurities on the compressor blading.  Soiling of the compressor results in reduction of the 
thermal efficiency of the gas.  Cleaning of the compressor is therefore important, if maximum 
efficiency is to be attained. 
 
Compressors may be cleaned either off line when cold, or on-line during operation.  Periodic 
off line cleaning, combined with cyclic on-line cleaning has been identified as the most 
effective method of achieving consistently high levels of performance over long periods of 
operation.  On line washing is done with reserve feed water, while for off-line washing, a 
detergent solution is used. 
 
The gas turbine blading may be cleaned while the plant is on-line or off-line using a 
hydrocarbon based solvent, which will be mixed with water to form an emulsion.  In the 
course of on-line cleaning, the solvent and any dissolved oils and greases scoured from the 
blading will be completely burned in the combustion chamber of the gas turbine.  The 
effluent produced by the off line cleaning will be drained from the compressor housing using 
a controlled process, passed through an oil separator and pumped to an adequate disposal 
point.  The best anti-fouling agent that can be utilised in the cooling water system is a 
sodium hypochlorite solution, containing approximately 15% available chlorine.  The 
hypochlorite solution will be injected directly into the cooling water by a controlled pumping 
system.  The minimum effective injection of hypochlorite necessary will be used.  The 
residual oxidant in the purge water must be monitored. 
 
2.2.3 Land Requirements 

A 1600 MW Combined Cycle Gas Turbine can be sited on 7 ha compared with 200 ha for an 
equivalent coal-fired facility.  Gas-fired power stations do not require the substantial 
structures required for transport, handling and storage of the coal.  In additional, the huge 
areas required for the disposal of ash and waste is also not required.  This area can be 
further reduced due to the fact OCGT’s do require Heat Recovery Steam Generators 
(HRSG) associated with the combined cycle part of the part. 
 
2.2.4 Water Use 

 An OCGT does not require water for condenser cooling.  The only use of potable water is 
that required for cleaning, fire fighting and for domestic use thus the water use by an OCGT 
can be considered as negligible.   
 
2.2.5 Waste Generation 
 
Gas-fired electricity generation technologies generates less waste compared to conventional 
coal fired stations that produce large volumes of ash.  Waste generation is minimal, as there 
are neither coal discards nor ash disposal requirements.  The only general solid waste is as 
for an office or workshop for ± 100 people.   
 
Environmental damages that occur as a result of waste disposal from the plant are expected 
to be negligible providing that the wastes are minimised and recycled with only the residual 
disposed of at a licensed waste disposal facility. 
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2.2.6 Noise Impacts 
 
An OCGT can generate high noise levels that are associated with air intakes for gas 
turbines, the combined operation of the gas turbines, generators, transformers, pumps 
pneumatic controls, diesel generator sets and generator ventilation systems.  The gas 
turbine air intake facility will cause the highest level of residual noise (78dB at 1m from the 
gas turbine building) as it is located outside (ABB, 1995).  Acoustic enclosures will reduce 
the internal build up of noise and minimise its transmission outside.  The induced vibration 
caused by the rotating machines is a localised event that can be easily mitigated through 
proper foundation designs and pipe racks that support the facility. 
 
The maximum acceptable levels in terms of the World Bank noise guidelines for an industrial 
or commercial area are an equivalent sound level (Leq) of 70 dB(A) over an hourly period.  
This should be measured at receptors located outside the property boundary.  The maximum 
allowable increase in the existing ambient noise levels is Leq 3 dB(A) where existing 
ambient levels exceed Leq 45 dB(A).   
 
2.2.7 Aesthetics 
 
Conventional coal-fired power plants are usually characterised by high stacks and large 
boiler furnaces however open cycle plants are relatively inconspicuous due to the absence 
of boiler furnaces and lower stack heights present.   
 
The low stack height (40-60m above ground) is due to no particulate emission and the low 
gas emissions typical of gas fired power stations.  The area required for siting a gas-fired 
power station is roughly 30% of that required for a reference coal fired unit.  If the 
requirements for a coal stock yard had to also be taken into consideration, the comparative 
area would be further reduced to 20%. 
 
The overall visual intrusion is minimal owing to the lower profile design of a gas-fired power 
station and to a large extent as the clean facility that results from the absence of coal dust, 
ash and fine particulate.  The compact nature of the plant and the reduced need for auxiliary 
equipment such as precipitators, coal staithes, and ash dumps mean a much-reduced land 
demand in comparison to conventional coal-fired facilities thereby leaving more land 
available for other development purposes.  The supply of natural gas / liquid fuel to the plant 
can be achieved via underground piping and this has substantially less impact when 
compared to a coal-fired facility, which would have to obtain its coal supplies by a conveyer, 
trucks or rail transport.  The visual impact of the power station structures depends also on 
their relationship to the landscape. 
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3. THE MOSSEL BAY ALTERNATIVES 
 
Various sites were considered in the site selection process to locate OCGT’s in the Mossel 
Bay Cape region.  The factors considered were technical issues (such as land availability, 
fuel supply, transmission integration requirements) and environmental constraints (such as 
compatibility with current land use, ecologically sensitive areas, and sense of place).  It must 
be noted that specific information for the Mossel Bay area could not be easily sourced thus 
the analysis is based primarily on the findings of the site visit.   
 
3.1 SITE ALTERNATIVES 
 
A number of potential sites were identified for further consideration in the Mossel Bay region, 
viz. within the PetroSA Refinery boundaries, the Proteus substation and adjacent to the 
PetroSA refinery.  The industrial area of Mosdustria was also considered, however, this 
option was discarded due to space limitations and various economic factors.  The location of 
these sites is indicated in Figure 2 below.   

 
Figure 2: Locality map showing the alternative Mossel Bay sites under consideration 
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3.2 BIOPHYSICAL ENVIRONMENT 
 
This chapter provides a brief description of the surrounding environment in and around the 
Mossel Bay area. 
 
• Climate 
 
Mossel Bay receives between 400–600mm of rainfall per annum, peaking in spring and 
autumn.  Light hail may occur once or twice a year, and mist occurs on an average between 
20 – 25 occasions annually (PetroSA, undated). 
 
South-easterly winds are predominant especially in summer.  The wind in winter blows 
mainly from a north-westerly direction.  The windiest season is mid-winter to spring, which 
has an average wind speed of 20km/h.  The average wind speed in summer is 15km/h 
(PetroSA, undated).   
 
The mean daily maximum temperature is 21oC and the mean minimum temperature is 14oC.  
The average annual temperature is 17.6oC (PetroSA, undated). 
 
• Topography 
 
The topography of the area is characterised by undulating hills with deep valleys and 
prominent high terraces.  These terraces command magnificent views in all directions, viz. 
the Indian Ocean towards the south and the Outeniqua Mountain range towards the north.  
The PetroSA Refinery is situated on a plateau or plain at an altitude of between 160–180 
metres above mean sea level (mamsl) to the west of the port.   
 
• Geology 
 
Mossel Bay is characterised by sandstone and shale beds of the Table Mountain and 
Bokkeveld Groups.  North of the town of Mossel Bay are rocks of the Enon Formation and 
other similar younger deposits which are of Cretaceous and Tertiary age.  These rocks are 
deposited in an east to west elongated trough and are considered to extend offshore, 
outcropping locally (eg Seal Island) (PetroSA, undated). 
 
• Groundwater 
 
The Kouga Formation is the principal aquifer in the refinery area.  Its recharge area lies to 
the north of the refinery.  Immediately north of the refinery the groundwater lies within the 
bedrock (PetroSA, undated). 
 
• Flora 
 
The area falls broadly into the category of a mosaic of Thicket and Renosterveld.   
 
The vegetation of the Thicket Biome grows as a closed shrubland to low forest dominated by 
evergreen, sclerophyllous or succulent trees, shrubs and vines.  The Thicket Biome shares 
floristic components with almost all other Phytochoria and as a result few endemic species 
are recorded in this vegetation type.   
 
The Renosterveld falls within the Fynbos Biome, which is localised in distribution and is 
threatened by urbanisation, agriculture and alien invasion.  Typically, Renosterveld consists 
of a matrix of pioneer low branched shrubs one to two metres in height.  A herb layer usually 
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occurs beneath in which grasses predominate and deciduous geophytes and annuals are 
seasonally prominent.  However, in South Africa overgrazing has resulted in shrubs 
becoming more dominant (Hill and Associates 2001).  Some lower valleys are infested with 
rooikrans, wattle and other alien plants 
 
• Fauna 
 
Terrestrial faunal diversity in the are restricted due to farming activities, however, there is 
evidence of various small mammals (eg rodents, porcupine, grysbok and other small 
antelope) (Hilland Associates 2001).  PetroSA’s Nature Reserve is located adjacent to the 
refinery.  Several fauna species can be found in the nature reserve eg springbok, Burchell’s 
zebra, grysbok, Cape hares, stripped mouse, vlei rat and a wide diversity of birds (PetroSA, 
undated).   
 
Marine fauna found in the waters near Mossel Bay include, amongst others, sharks, whales 
and seals.  Mossel Bay is reputable for the presence of Great white sharks and whales and 
as a result this has resulted in Mossel Bay becoming a popular tourist destination for boat 
trips and cage diving.  Whales come into the bay each season from June through to 
November to mate and calve.  Approximately 3000 to 4000 seals make use of Seal Island 
(Hilland Associates 2001). 
 
3.3 SOCIO-ECONOMIC ENVIRONMENT 
 
Mossel Bay has always been a fishing port of substance with limited commercial cargo 
activity, however, the launch of the Mossgas project has brought about an increase in its 
activities by assisting in servicing the oil industry.  These two industries are currently the 
major role-players in the development of the port area.  Road and rail networks have been 
developed to connect Mossel Bay to the consumer markets and industrial zones of South 
and Southern Africa.  The relatively small size of the port necessitates that the Port of Port 
Elizabeth supports it in various specialised fields, ie industrial relations, training, financial 
management, equipment and infrastructure procurement. 
 
PetroSA Refinery, near Mossel Bay, is an important local and national contributor to the 
economy and employs an estimate of 1000 people, with about 7000 depending on it for their 
livelihood (SRK, 2002). 
 
Mossel Bay and the surrounding areas, being located on the Garden Route, is a popular 
tourist attraction (Crowther Campbell & Associates, 2004b). 
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3.4 SITE SCREENING 
 
This section attempts to provide a more detailed description of the site and identify the 
potential impacts that might occur as a result of the development of an OCGT at the 
alternative locations identified in Mossel Bay.  It must be noted that specific information for 
the Mossel Bay could not be easily sourced thus the analysis is based primarily on the 
findings of the site visit. 
 
3.4.1 The PetroSA site 

 
The proposed site within the PetroSA Refinery boundaries is located to the NW of the 
refinery between the contractors village and the waste disposal area (see Figures 3 & 5).  
The waste disposal area, located to the west of the refinery, is authorised to accept 
hazardous and general wastes.  The refinery is visually prominent, with mainly impacts to 
the surrounding farms and traffic passing the refinery on the N2.   
 

 
 
Figure 3: Location of the PetroSA site. 
 
The flora and fauna originally present in the area was largely replaced by farming prior to the 
PetroSA Refinery being built.  The site is largely modified and substantial portions of the 
area are occupied by the refinery activities.  There are no known sites of archaeological 
importance in the study area.  However, during past development projects Stone Age tools 
were found approximately 200m north of the office building at the waste disposal site 
(Crowther Campbell & Associates, 2004b). 
 
Substantial noise levels are present at the site due to the refinery’s various activities.  The air 
quality is not considered to be problematic due to the substantial levels of emissions that are 
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currently generated by the refinery and the landfill.  However, the cumulative impacts are 
difficult to quantify and must be investigated by a specialist. 
 
Detailed environmental information could not be obtained on the PetroSA Refinery site.  
PetroSA has carried out an air quality study and noise study, however, the results thereof 
were not available for inclusion in this assessment.  The assessment is therefore largely 
based on the site visits undertaken. 
 
The PetroSA site is visually prominent to traffic passing on the N2 and the surrounding 
farmers.  The location of an OCGT within the boundaries of the PetroSA site, next to the 
landfill site, is not expected to have any significant visual impacts on the area.  This is due to 
the fact that the OCGT plant would blend in with the rest of the refinery equipment.  The 
ambient noise and air quality levels are currently quite high as a result of the various 
processes occurring on the site and the OCGT is not expected to substantially contribute to 
these levels.  These impacts can be considered as minimal and negative.  The site has been 
altered to a large extent and very few, if any, remnants of the original vegetation exists on 
the site.  The development of an OCGT on the site would therefore not impact on the 
biodiversity of the site in any way. 
 

 
 
Figure 4: View of PetroSA Refinery from the Proteus substation site. 
 
PetroSA currently has established infrastructural facilities for its activities.  This could be 
utilised for the construction and operation of the power station, obviating against the need to 
create new infrastructure.  This further reduces the impacts that can be expected as a result 
of infrastructural development.  The establishment of a power station in the area would 
complement to the industrial activities that are currently occurring. 
 
The construction of a transmission linking to the Proteus substation is expected to impact on 
the surrounding farmers however an optimal route will have to be determined and impacts 
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thereof reduced to socially and environmentally acceptable levels.  A summary of the 
impacts to be expected is provided in Table 1. 
 
Table 1: Summary of impacts to be expected for an OCGT at the PetroSA Refinery. 

 
IMPACT EXTENT SIGNIFICANCE TYPE 

Biodiversity Local Neutral Neutral 
Noise & Aesthetics Regional Low Negative 
Emissions Regional Low Negative 
Sense of place Regional Low Negative 
Socio Economic Regional Low Positive 
Infrastructural 
Availability 

Regional Low Negative 

Archaeology & Culture Local Low Negative 
 
3.4.2 Adjacent to the PetroSA site 
 
The proposed site adjacent to the PetroSA Refinery is located to the NW of the refinery in 
close proximity to the contractors village and the waste disposal area (See Figure 5 below).  
The less prominent visually in comparison to the refinery due to it being partially screened by 
the land fill site, however it will impact on the surrounding farms and traffic passing the 
refinery on the N2.   

 
Figure 5: Location of the site adjacent to the PetroSA Refinery. 
 
The impacts associated with this site are similar in nature to the impacts associated with the 
PetroSA site however it is currently utilised for farming purposes and the establishment of a 
power station will adversely impact on this activity.  The site can be considered marginally 
more sensitive than the site within PetroSA’s boundaries due to its’ less degraded state, 
however, the site has been altered to a large extent and very few, if any, remnants of the 
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original vegetation exists on the site.  A summary of the impacts to be expected is provided 
in Table 2. 
 
Table 2: Summary of impacts to be expected for an OCGT adjacent to the PetroSA Refinery. 

 
IMPACT EXTENT SIGNIFICANCE TYPE 

Biodiversity Local Low Negative 
Noise & Aesthetics Regional Low Negative 
Emissions Regional Low Negative 
Sense of place Regional Low Negative 
Socio Economic Regional Low Positive 
Infrastructural 
Availability 

Regional Low Negative 

Archaeology & Culture Local Low Negative 
 
3.4.3 Proteus Substation 
 
The Proteus substation is located about 12 km to the NW of the PetroSA Refinery (See 
Figures 6 and 7).  It is visually prominent due to the fact that it is situated on a koppie.  The 
flora present on the site comprises Strandveld Dune Thicket, Renosterveld and Sand Plain 
Fynbos.  The vegetation of the site was originally impacted upon during the construction of 
the substation however, the vegetation has re-established itself, and a few exotic species 
are present.  Figure 7 below indicates the vegetation that surrounds the substation. 
 

 
 
Figure 6: Location of the Proteus substation site. 
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The substation is separated from the PetroSA Refinery by a number of farms and a large 
proportion of the indigenous vegetation has been transformed by agricultural practices.  The 
substation site is however surrounded by relatively undisturbed natural vegetation and these 
exhibit fairly high levels of species diversity and endemism.   
 
The site possesses numerous habitats necessary for faunal communities.  A wide variety of 
mammals and reptiles could be present.  A large number of birds are present in the area. 
 

 
 
Figure 7: View of Proteus substation and the surrounding vegetation. 

 
The development of an OCGT power station at the Proteus substation is expected to 
substantially affect the sense of place in that the area is largely undeveloped.  Although the 
substation and transmission lines are present on the site, the area is still generally rural in 
nature.  The site is surrounded by relatively undisturbed natural vegetation comprising 
Strandveld Dune Thicket, Renosterveld and Sand Plain Fynbos.  Impacts on biodiversity 
could substantial in that the vegetation on the site could be of conservation value and it 
provides numerous habitats for various faunas.  This could be considered to be of a high 
magnitude and negative in nature.   
 
In addition to the impacts to be expected by the farms, the nature of the area would be 
altered in that the noise levels would increase as a result of increased traffic flow and the 
power station.  Additional transmission lines and possible fuel pipelines would change the 
nature of the area to a more industrial setting.  The farmers will be impacted by the fuel 
pipeline however an optimal route will have to be identified and impacts mitigated to socially 
and environmentally acceptable levels.  A summary of the impacts to be expected is 
provided in Table 3. 
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Table 3: Summary of impacts to be expected for an OCGT at the Proteus S/S. 
 
IMPACT EXTENT SIGNIFICANCE TYPE 

Biodiversity Local High Negative 
Noise & Aesthetics Regional High Negative 
Emissions Regional Low Negative 
Sense of place Regional High Negative 
Socio-Economic Regional Medium Neutral 
Infrastructural 
Availability 

Regional Medium Negative 

Archaeology & Culture Local Low Neutral 
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4. SUMMARY AND CONCLUSIONS 
 
The impacts associated with Open Cycle Gas Turbines are inherently low.  The levels of 
emissions generated are generally lower than a coal-fired plant due to the higher efficiencies 
of gas turbines and the low levels of sulphur and nitrogen in the fuel.  Wastes generated are 
also minimal due to the lack of the huge quantities of ash that are produced by a 
conventional coal-fired power station.  The CO2 emissions are approximately half of that 
produced by a reference coal fired plant.  Aesthetic impacts are also reduced due to the 
compact and lower profile nature of the gas-fired plant.  The absence of ash dumps, coal 
stockyards and coal transport structures further reduces the aesthetic impacts associated 
with a gas-fired power station.  In addition, this reduces the demand for land to locate a 
power station.   
 
A Life Cycle Assessment conducted by Wibberley et al., in 1999 summarised the impacts of 
generating 1MWh of electricity from an Open Cycle Natural Gas Turbine as follows: 
 
Resource energy 10.76 GJ 
Greenhouse Gases 608 kg CO2-e 
NOx 1.94 kg 
SOx 4.68 g 
Particulate Matter 0.43 g 
Fresh water 0.002 m³ 
Solid waste to landfill 1.4 kg 

 
It must be noted that the impacts outlined above are those associated with the use of natural 
gas as a fuel.  These impacts would increase with the use of liquid distillate fuel.  
 
4.1  COMPARATIVE ASSESSMENT OF THE SITES 
 
In this section, the potential sites comparatively assessed to determine the most preferable 
sites in terms of least environmental impact.  The following scoring system is utilised to rank 
the alternatives. 
 
0 = No impact or positive 
1= Low 
2= Medium 
3= High 
 
The sites with the lowest aggregate scores are the best environmental options. 
 
4.1.1 The Mossel Bay Alternatives 
 
The PetroSA site has largely been modified through industrial development and it is highly 
unlikely that any species of concern are present on the site any more.  The refinery site is 
highly industrialised with numerous structures and activities occurring around the area.  
Substantial noise levels and atmospheric emissions are currently being generated by 
PetroSA’s activities.  The primary visual impacts are limited to the surrounding farms and 
traffic passing the site on the N2.  The site adjacent to the refinery has similar impacts but is 
currently utilised for farming activities and the development of an OCGT plant will adversely 
impact on this. The impacts will be marginally higher due to its less degraded state.  In 
contrast, the Proteus substation is located at a substantially higher point from the PetroSA 
Refinery and is visible from a large area.  The site was disturbed during the construction 
activities for the substation however the flora has re-established itself to large extent with a 
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few exotics present.  The area surrounding the substation is largely undisturbed and can be 
considered as a valuable habitat for species of significance.  A large variety of birds are also 
present at the site.  A summary of evaluation of the sites is outlined in Table 7. 
 
Table 4: Comparative Assessment of the Mossel Bay Sites 
 
Impacts PetroSA Refinery Adjacent to the 

PetroSA Refinery 
Proteus S/S 

Biodiversity 0 1 3 
Noise and 
Aesthetics 

1 1 3 

Emissions 1 1 1 
Sense of place 1 1 3 
Socio-Economic 0 0 0 
Infrastructural 
Availability 

1 1 2 

Archaeology and 
Cultural 

1 1 0 

Total 5 6 12 
 

4.2 AUTHORISATION AND SITING A GAS-FIRED POWER STATION 
 
In conclusion, it can be seen that the both the sites around the PetroSA refinery are the most 
feasible sites for building a new OCGT plant at Mossel Bay.  However, the establishment of 
facilities for commercial electricity generation is listed as item 1(a) of Regulation No. 1182 of 
the Environment Conservation Act, 1989 (Act No. 73 of 1989), and therefore requires 
approval from the relevant environmental authority.  A detailed Environmental Impact 
Assessment (EIA) for the location of OCGT’s at the identified sites must be submitted and 
approved by the relevant authority prior to any construction activities.   
 
A generation study in Bangladesh evaluated twelve possible sites based on an extensive 
matrix of environmental and economic factors (Gore, 1995).  The factors included, but were 
not limited to: 
 
• Availability of land 
• Land-use patterns 
• Infrastructural capabilities and constraints 
• Access to water resources 
• Transmission requirements 
• Severity of environmental impacts  
• Geological constraints 
• Hydrological constraints 
• Access to fuel sources and associated impacts 
• Accessibility to waste disposal sites. 
 
In addition to the above, an Environmental Impact Assessment must address the following: 

 
• Impacts to the natural environment – This should address amongst others, the issues on 

impacts to surface and ground water supplies, fauna and flora, impacts on the ambient 
air quality.   

• Impacts to the current transport infrastructure – It must be established if the development 
is going to alter the current transport pattern and if the current infrastructure is going to 
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be placed under stress.  If so, adequate upgrades to the transport network must be 
proposed. 

• Areas of high cultural and heritage significance must be identified and avoided if 
possible. 
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BBAACCKKGGRROOUUNNDD IINNFFOORRMMAATTIIOONN DDOOCCUUMMEENNTT

Eskom applies an Integrated Strategic Electricity Planning (ISEP) process to identify 

long-term options regarding both the supply and demand sides of electricity 

provision in South Africa.   

In the most recently approved ISEP plan (June 2003), the need for increased 

electricity supply by about 2006 was identified.  This is to meet the gradual annual 

growth of about 3% in electricity demand, coupled with moderate generating 

reserves.  Reinstating power stations that had been mothballed is a desirable 

option, while various other options, ranging from plant using conventional 

hydrocarbon and nuclear fuels to renewable energy sources, receive continued 

attention. 

As part of the increased electricity supply plan, Open Cycle Gas Turbines (OCGTs) 

were identified as a means to provide peaking capacity in the short term.  Peaking 

capacity refers to those periods in the mornings and evenings when electricity 

demand is greatest.  OCGTs are a favoured means of providing peaking capacity 

for two reasons.  Firstly, they can be constructed within a relatively short space of 

time and secondly, once constructed, they can begin to generate electricity within 

a few minutes of starting the power plant. 

As a consequence of this forward planning process, two OCGT plants are proposed 

in the Western Cape, one in Atlantis near to Cape Town and the other adjacent to 

the PetroSA facility (previously known as Mossgas) near Mossel Bay.  The information 

presented and EIA process described in this Background Information Document 

(BID) refers to the proposed Mossel Bay OCGT power plant and associated 

infrastructure only. 

Ninham Shand Consulting Services has been appointed by Eskom to undertake an 

Environmental Impact Assessment (EIA) process for the activities relating to the 

proposed OCGT power plant, fuel supply pipeline, substation and transmission lines 

(Figure 1). 

The purpose of this BID is to: 

Provide a background to and description of the proposed project; 

Describe the study process, particularly in terms of the opportunities for 

public participation (Figure 2); and  

Invite Interested and Affected Parties (I&APs) to register as participants in 

the process and to raise any issues or concerns they may have regarding 

the project.  

Background 
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Record of DecisionRecord of DecisionRecord of DecisionRecord of Decision

Opportunity for AppealOpportunity for AppealOpportunity for AppealOpportunity for Appeal

Initial Application PhaseInitial Application Phase
Application Form and Scoping ChecklistApplication Form and Scoping Checklist

Scoping Report PhaseScoping Report Phase
Plan of Study for ScopingPlan of Study for Scoping

Draft Scoping ReportDraft Scoping Report

Authority ReviewAuthority Review

Final Scoping ReportFinal Scoping Report

Environmental Impact Report PhaseEnvironmental Impact Report Phase
Plan of Study for EIRPlan of Study for EIR

Draft Environmental Impact ReportDraft Environmental Impact Report

Final Environmental Impact ReportFinal Environmental Impact Report

Figure 2:               Environmental Impact Assessment process

Public InputPublic Input

Public InputPublic Input

Public InputPublic Input

Public InputPublic Input
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The proposed project 

In essence, an OCGT power plant produces electricity by means of hot gas that 

turns a turbine, which powers a generator.  The hot gas is produced by introducing 

fuel to compressed air in a combustion chamber.  The fuel in this case would be 

kerosene and the plant would exhaust to the atmosphere.   

The proposed project comprises the following components: 

The OCGT power plant (made up of three or four gas turbines with an 

output of 150 to 250 MW each) adjacent to the existing PetroSA facility.  The 

footprint of the OCGT power plant and associated substation would be 

approximately 9 ha; 

A fuel supply pipeline to transport kerosene from the PetroSA facility to the 

OCGT plant; 

A substation adjacent to the OCGT plant, to feed the generated electricity 

to the transmission lines; and 

Two transmission lines of 400kV capacity each from the OCGT substation to 

Proteus substation, to introduce the generated electricity into the national 

grid.  Proteus substation is approximately 10 km north west of PetroSA (see 

Figure 1). 

It is envisaged that the OCGT power plant would operate for on average of 2 hours 

each morning and evening.  This however is dependent on electricity demand and 

system requirements.  It could thus be necessary to operate for up to 8 hours at a 

time.

Regulation 1182, promulgated in terms of the Environment Conservation Act (ECA) 

(No 73 of 1989), identifies certain activities, which “could have a substantial 

detrimental effect on the environment”.  These scheduled activities require 

environmental authorisation from the competent environmental authority.   

With reference to the schedule, the “construction, erection and upgrading of 

facilities for commercial electricity generation with an output of at least 10 

megawatts and infrastructure for bulk supply” and (with regard to any substance 

which is dangerous or hazardous and is controlled by national legislation), “the 

construction, erection and upgrading of infrastructure … for the transportation of 

any such substance; and (the) manufacturing, storage, handling, treatment or 

processing facilities for any such substance” are such listed activities.  Accordingly, 

the proposed OCGT power plant, fuel supply pipeline, substation and transmission 

lines require authorisation from the competent environmental authority via the EIA 

process outlined in Regulation 1183 of the ECA.  This EIA process is summarised in 

Figure 2.  Although the primary trigger of the ECA regulations is the generation and 

transport of electricity, the proposed project also entails other activities that are 

listed in terms of Regulation 1182.  These activities include the access road to the 

OCGT plant and the emissions that trigger the Atmospheric Pollution Prevention Act 

(No. 45 of 1965). 

Legal requirements and EIA process 
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Consideration of Alternatives 

The EIA process consists of a Scoping Report Phase and an Environmental Impact 

Report (EIR) Phase.  The purpose of the Scoping Report Phase is to identify and 

outline potential positive and negative environmental impacts, both social and 

biophysical, associated with the proposed project.  Public participation forms an 

integral component of both the Scoping and EIR Phases. 

The Scoping Report will identify those aspects that will require specialist 

investigation and assessment during the EIR Phase.  To date, the following specialist 

studies have been identified as being necessary: 

Specialist study Specialist undertaking the work 

Air quality impacts and risk management AirShed Planning Professionals 

Noise impacts Jongens Keet Associates 

Visual impacts CNdV africa 

Botanical impacts Nick Helme Botanical Surveys 

Avifaunal impacts Ninham Shand 

Heritage resources impacts Archaeology Contracts Office 

Socio-economic impacts Urban-Econ 

Provision has also been made for a review of the entire process by a recognized 

review consultancy, Mark Wood Environmental Consultants. 

This project has been informed by strategic investigations that have been 

undertaken by Eskom, viz. the ISEP and site screening processes.  These 

investigations will be reviewed and vetted by the environmental team before 

presenting them as the point of departure for this EIA process.  The public would 

have the opportunity to comment on these investigations at the start of the Public 

Participation Process, although these high-level alternatives will only be considered 

as part of the review of Eskom’s strategic planning. 

There are several project level alternatives that will be evaluated during the EIA 

process.  These include: 

Fine scale location of the OCGT power plant and substation on the 

proposed property; 

Emission control measures; 

Alignment of the transmission lines; 

The type of transmission line tower design used; and 

Alignment of the fuel supply pipeline and access road. 

Following the identification of the complete set of project alternatives, the financial, 

technical and environmental implications of each alternative would be screened 

during the Scoping Report Phase.  Feasible alternatives would be identified for 

comparative assessment during the EIR Phase.  
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Public Participation 

Phase 1 

The primary purpose of this phase is to present the motivation for the proposed 

project and elicit issues and comments that I&APs (the public and key stakeholders) 

may have in this regard.  Phase 1 comprises the following steps. 

Undertaking initial consultation with key stakeholders (viz. affected 

landowners, local authorities etc.); 

Advertising the project in local, regional and national newspapers, inviting 

registration of I&APs and eliciting initial comment; 

Making this BID available to identified I&APs; 

Holding a public forum for key stakeholders and the public at large; 

Phase 2 

The primary purpose of Phase 2 is to present the draft Scoping Report to I&APs, to 

show how their comments to date have been incorporated into the report and to 

elicit any additional issues of concern and/ or comment.  Phase 2 comprises the 

following steps: 

Incorporating public comment received into the Draft Scoping Report, as 

an Issues Trail; 

Lodging the Draft Scoping Report in public libraries/ municipal offices and 

on the Eskom project website; 

Holding a second public forum to present the Draft Scoping Report.  All 

registered I&APs will be notified of the meeting and lodging of the report 

and be provided with copies of the Executive Summary by mail; 

Phase 3 

Phase 3 is aimed at presenting the draft Environmental Impact Report (EIR) to 

I&APs.  This phase comprises: 

Lodging the Draft EIR in public libraries/ municipal offices and on the Eskom 

project website; 

Holding a final public forum to present the Draft EIR.  All registered I&APs will 

be notified of the meeting and lodging of the report and be provided with 

copies of the Executive Summary by mail; 

Finalising the EIR by incorporating all public comment received into an 

updated Issues Trail; and 

Notifying registered I&APs of the outcome of the EIA process. 

Phase 4 

This is the 30 day appeal period, during which I&APs have the opportunity to 

appeal against the Record of Decision (ROD) issued by the environmental 

authority.  The appeal period commences as soon as the ROD is issued. 
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A three-week comment period is provided for each of the iterations in public 

participation. 

The requirements of the EIR Phase would be informed by the findings of the Scoping 

Report.  Accordingly, a Plan of Study for EIR (which would outline the approach to 

the EIR phase with respect to alternatives to be assessed and the Terms of 

Reference for the Specialist studies) would be included in the Scoping Report and 

would therefore be open to public review. 

The key stakeholders identified to date comprise the following: 

Affected landowners, viz. 

o Patrysfontein 

o Leeuwin 

o Haelkraal 

o Bartelsfontein 

o Harterus 

o Buffelskloof 

o Zuurrug; 

PetroSA; 

Voelvlei Farmers Union; 

Ward Councillor; 

Municipal Planning Dept; 

Municipal Electrical Dept; 

Mossel Bay Environmental Partnership; 

WESSA, Southern Cape; 

Earthlife Africa; 

Cape Nature; 

Energy Research Centre; 

Telkom; 

Dept of Trade & Industry; 

Dept of Minerals & Energy; 

Civil Aviation Authority; 

Spoornet; and 

National Energy Regulator. 

This is by no means a complete list and if you know of any other I&APs that we have 

not yet identified, please let us know. 
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You have been identified as an I&AP due to your possible interest in the project, 

through your involvement in the initial public consultation, or as a result of your 

response to the press adverts.  Should you wish to raise any issues of concern 

regarding the proposed project, please complete the attached Response Form 

and return it to Ninham Shand by fax or by using the postage paid envelope 

provided.   

If you wish to receive further information, invitations to meetings, etc. please register 

yourself as an I&AP.  You can register online at www.eskom.co.za/EIA, (where the 

various reports will also be available as the process unfolds), or by contacting the 

following people.   

Kamal Govender  

Tel: (021) 481 2510  Fax: (021) 424 5588 

kamal.govender@shands.co.za  

Brett Lawson 

Tel: (021) 481 2505 Fax: (021) 424 5588 

brett.lawson@shands.co.za 

Ninham Shand, 
P.O Box 1347 
Cape Town 
8000 

How you can get involved 
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AAGGTTEERRGGRROONNDDIINNLLIIGGTTIINNGGSSBBLLAADD

Eskom is besig met ‘n geintigreerde strategiese elektrisieteits beplanning (GSEB) 

proses om langtermyn opsies aangaande die verskaffing en gebruik van 

elektrisieteit in Suid Afrika te identifiseer. 

Die nuutste goedgekeurde GSEB (Junie 2003) identifiseer die noodsaaklikheid om 

elektrisieteitsverskaffing teen 2006 te verhoog, om sodoende aan die huidige 

gemiddelde jaarlikse groei van 3% in elektrisieteitsverbruik te voldoen.  Die 

heringebruikneming van opgebergde kragstasies is ‘n wenslike opsie en ‘n 

verskeidenheid ander opsies vir elektrisiteitsopwekking, wat wissel van steenkool- en 

kernaagedrewe kragstasies tot hernubare kragbronne, word deurentyd oorweeg. 

Gegewe die beplande verhoogte elektrisieteitslewering, is die gebruik van oopsiklus 

gasturbienes (OSGTs) geidentifiseer as ‘n moontlikheid om spitskragopwekking in 

die korttermyn te voorsien.  Spitskragopwekking verwys na die tydperke soggens en 

saans wanneer elektrisieteitsverbruik die hoogste is.  OSGTs is geskik vir die doel van 

spitskragopwekking vir twee redes.  Eerstens kan OSGTs binne ‘n kort bestek opgerig 

word en tweedens beskik hulle oor die vermo  om vinnig volle kraglewerings 

kapasiteit te bereik nadat hulle aangeskakel is. 

As deel van die langtermynbeplanning voorsien Eskom om twee OSGT kragstasies 

in die Weskaap op te rig.  Een word beplan by Atlantis naby Kaapstad en die 

ander langs die PetroSA fasiliteit (ex-Mossgas) naby Mosselbaai.  Die inligting 

verskaf en Omgewingsinvloedbeoordeling (OIB) proses beskryf in hierdie 

agtergrondinligtingsblad is slegs van toepassing op die voorgestelde Mosselbaai 

OSGT kragstasie. 

Ninham Shand Raadgewende Dienste is deur Eskom aangestel om ‘n OIB proses te 

onderneem vir die aktiwieteite wat betrekking het op die voorgestelde OSGT 

kragstasie, brandstoftoevoerpyplyn, substasie en transmissielyne (sien Figuur 1). 

Die doel van hierdie agtergrondinligtingsblad is om: 

Die agtergrond en ‘n beskrywing van die voorgestelde projek te verskaf; 

Die studieproses te beskryf, veral in terme van publiekedeelname tydens die 

proses (sien Figuur 2); en 

Belangstellendes en geaffekteerde partye/persone wat geraak mag word 

deur die ontwikkeling, uit te nooi om te registreer as deelnemers in die 

proses of om terugvoering te gee aangaande die projek.  

Agtergrond 



   

2

B
ro

n
: 

1:
50

 0
00

 to
p
og

ra
fi
es

e
ka

a
rt

3
42

1 
B
B
 H

er
be

rt
sd

al
e

A
g
te

rg
ro

nd
in

lig
ti
n
gs

b
la

d

M
os

se
lb

aa
iO

S
G

T
 O

IB
: 
A

pr
il 

20
05

V
O

O
R

G
ES

T
E
LD

E
  

R
O

E
T
E
S 

V
IR

 
T
R
A
N

S
M

IS
S
IE

LY
N

E

B
e

st
aa

nd
e

P
ro

te
us

 S
u

bs
ta

si
e

V
O

O
R

G
E

S
TE

LD
E

 
O

S
G

T
 K

R
A

G
S

TA
S

IE
 

E
N

  S
U

B
S

TA
S

IE

B
e

st
aa

nd
e

P
e

tro
S

A
ga

s-
na

-
vl

oe
is

to
fa

an
le

g

N
2

Fi
gu

u
r

1
: 

S
tu

di
e

ar
ea

N

B
e

st
aa

nd
e

sp
oo

rly
n

R
32

7

B
R
A
N

D
S
TO

F 
P
Y
PL

Y
N

 
(S

K
EM

A
T
IE

S
)

0
1
ki

lo
m

e
te

rs

M
o

ss
e

lb
aa

i
1

3 
km

B
ro

n
: 

1:
50

 0
00

 to
p
og

ra
fi
es

e
ka

a
rt

3
42

1 
B
B
 H

er
be

rt
sd

al
e

A
g
te

rg
ro

nd
in

lig
ti
n
gs

b
la

d

M
os

se
lb

aa
iO

S
G

T
 O

IB
: 
A

pr
il 

20
05

V
O

O
R

G
ES

T
E
LD

E
  

R
O

E
T
E
S 

V
IR

 
T
R
A
N

S
M

IS
S
IE

LY
N

E

B
e

st
aa

nd
e

P
ro

te
us

 S
u

bs
ta

si
e

V
O

O
R

G
E

S
TE

LD
E

 
O

S
G

T
 K

R
A

G
S

TA
S

IE
 

E
N

  S
U

B
S

TA
S

IE

B
e

st
aa

nd
e

P
e

tro
S

A
ga

s-
na

-
vl

oe
is

to
fa

an
le

g

N
2

Fi
gu

u
r

1
: 

S
tu

di
e

ar
ea

N

B
e

st
aa

nd
e

sp
oo

rly
n

R
32

7

B
R
A
N

D
S
TO

F 
P
Y
PL

Y
N

 
(S

K
EM

A
T
IE

S
)

0
1
ki

lo
m

e
te

rs

M
o

ss
e

lb
aa

i
1

3 
km



   

3

AA
GG

TT EE
RR

GG
RR

OO
NN

DD
II NN

LL II
GG

TT II
NN

GG
SS
BB

LL AA
DD

RReekkoorrdd vvaann
BBeesslluuiitt

GGeelleeeenntthheeiidd ttoott
AAppppeell

AAaannvvaannkklliikkee AAaannssooeekk FFaassee

AAaannssooeekkvvoorrmm eenn OOmmvvaannggssbbeeppaalliinnggss EEvvaalluueerriinnggssllyyss

OOmmvvaannggssbbeeppaalliinnggss VVeerrssllaagg FFaassee
SSttuuddiieeppllaann vviirr OOmmvvaannggssbbeeppaalliinngg

VVoooorrllooppiiggee OOmmvvaannggssbbeeppaalliinnggss VVeerrssllaagg

BBeeoooorrddeelliinngg ddeeuurr OOwweerrhheeddee

FFiinnaallee OOmmvvaannggssbbeeppaalliinnggss VVeerrssllaagg

OOmmggeewwiinnggssiinnvvllooeedd VVeerrssllaagg ((OOIIVV)) FFaassee

SSttuuddiieeppllaann vviirr OOIIVV

VVoooorrllooppiiggee OOIIVV

FFiinnaallee OOIIVV

Figuur 2:        Omgewingsinvloedbeoordelings Proses 

Publieke insette

Publieke insette

Publieke insette 

Publieke insette



   

4

AA
GG

TT EE
RR

GG
RR

OO
NN

DD
II NN

LL II
GG

TT II
NN

GG
SS
BB

LL AA
DD

Die voorgestelde projek 

‘n OSGT kragstasie wek elektrisitiet op deur middel van warm gas wat ‘n turbiene 

aandryf en wat op sy beurt aan ‘n opwekker gekoppel is.  Die warm gas is die 

produk van die verbranding van ‘n brandstof en lug in ‘n hoëdruk 

verbrandingskamer.  Parafien (kerosene) sal as brandstof gebruik word en die 

uitlaatgasse sal in die atmosfeer vrygestel word. 

Die voorgestelde projek bestaan uit die volgende komponente: 

Die OSGT kragstasie (bestaande uit twee of drie eenhede met ‘n 

opwekkingsvermo  van 150 tot 250 MW elk) naasliggend aan die 

bestaande PetroSA fasiliteit. Die fasiliteit sal ongeveer 9 hektaar beslaan; 

‘n Brandstoftoevoerpyplyn vir die verskaffing van parafien van die PetroSA 

fasiliteit na die OSGT kragstasie; 

‘n Substasie aangrensend aan die OSGT kragstasie, vir die verspreiding van 

opgewekde elektrisieteit na die transmissielyne; en 

Twee transmissielyne, elk met ‘n 400kV kapasieteit, van die OSGT substasie 

na Proteus substasie, met die doel om die opgewekde elektrisiteit na die 

nasionale netwerk in te versprei.  Proteus substasie is ongeveer 10 km 

noordwes van die PetroSA fasilitiet (sien Figuur 1). 

Aanvanklik sal die OSGT kragstasie daagliks vir ‘n gemiddeld van twee ure in die 

oggend en twee ure in die aand operasioneel wees.  Die moonlikheid bestaan 

egter dat die stelsel se aanvraag vir elektrisieteit van tyd tot tyd kan verhoog, in 

sulke gevalle mag die kragstasie tot agt ure operasioneel wees. 

Goewermentskennisgewing No. R1182, gepromulgeer in terme van die Wet op 

Omgewingsbewaring (No. 73 van 1989), identifiseer sekere aktiwiteite wat “’n

beduidende impak op die omgewing mag hê”. Die gelyste aktiwiteite vereis dat ‘n 

omgewingsgoedkeuring van die verantwoordelike omgewingsdepartement verkry 

moet word. 

Met verwysing na die skedule, die “konstruksie, oprigting en opgradering van 

fasiliteite vir kommersie le elektrisiteits opwekking met ‘n kapasiteit van minstens 10 

megawatts en infrastruktuur vir grootmaat kraglewering” en (met verwysing na 

enige stof wat gevaarlik of skadelik is en beheer word deur nasionale wetgewing), 

“die konstruksie, oprigting en opgradering van infrastruktuur … vir die vervoer van 

enige sodanige stof, en (die) vervaardiging, stoor, hantering, behandeling of 

prosesseringsfasiliteite vir enige sodanige stof” is gelyste aktiwiteite.  Volgens 

wetgewing moet die voorgestelde OSGT kragstasie, brandstoftoevoerpyplyn, 

substasie en transmissielyne goedkeuring kry van die verantwoordelike 

omgewingsdepartement met behulp van die OIB proses soos voorgeskryf in 

Regulasie 1183 van die Wet op Omgewingsbewaring.  Vir ‘n skematiese voorstelling 

van die EIA proses sien Figure 2.  Opwekking van elektrisiteit and gepaartgaande 

verspeiding is die primêre rede vir hierdie OIB maar ingevolge die Regulasie 1182 

Wetlike vereistes en OIB proses 
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Inagneming van Alternatiewe  

van die wetgewing moet die sekondêre aktiwiteite ook ondersoek word.  Die 

aktiwiteite sluit in toegangspaaie en atmosferiese besoedeling. 

Die EIA proses bestaan uit ‘n Omvangsbepaling (Scoping) Verslag fase en ‘n 

Omgewingsinvloed Verslag (OIV) fase.  Die doel van die Omvangsbepaling 

Verslag fase is die identifisering en beskrywing van potensie le positiewe en 

negatiewe omgewings impakte, beide sosiaal en biofisies, wat gepaard gaan met 

die voogestelde projek.  Publieke deelname is ‘n integrale deel van beide 

Omvangsbepaling en OIV fases. 

In die Omvangsbepaling Verslag word aspekte geidentifiseer wat spesialis 

ondersoeke mag vereis gedurende die OIV fase.  Huidiglik is die volgende  spesialis 

studies ge-identifiseer: 

Spesialis ondersoeke Specialist undertaking the work 

Atmosferiese besoedeling en risiko 

bestuur 
AirShed Planning Professionals 

Geraas impakte Jongens Keet Associates 

Visuele impakte CNdV Africa 

Botaniese impakte Nick Helme Botanical Surveys 

Impakte op voëllewe Ninham Shand 

Kultuur /Historiese impakte Archaeology Contracts Office 

Sosio-ekonomiese impakte Urban-Econ 

As deel van die proses sal ‘n erkende onafhanklike eksterne konsultant (Mark Wood 

Environmemtal Consultants) aangestel word om die hele proses te monitor en 

evalueer. 

Strategiese ondersoeke reeds gedoen het as grondslag gedien vir toekomstige 

besluitneming in die proses, dit sluit in die GSEB en die terrein evalueeringsprosesse.  

Alhoewel die voorafgaande ondersoeke as grondslag sal dien vir die ondersoek sal 

die omgewingsspan die ondersoeke her-evalueer en bevestig.  Die gemeenskap 

sal ook geleentheid gebied word om hieroor kommentaar te lewer tydens die 

aanvang van die publieke deelname proses, alhoewel hierdie ho r orde 

veranderlikes slegs oorweeg sal word as deel van die hersiening van Eskom se 

strategiese beplanning. 

Verskeie projek alternatiewe sal ondersoek word tydens die OIB proses, dit sluit in: 

Mikro skaal ontwerp en plasing van die OSGT kragstasie en substasie op die 

voorgestelde perseel; 

Besoedeling beheer meganismes; 

Uitleg van die transmissielyne; 

Hoogspanningsmas ontwerp; en 

Uitleg van die brandstofpyplyn en toegangspad. 
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Na voltooiing van die identifikasie van volledige projek alternatiewe sal die 

finansie le, tegniese en omgewings invloede van elke alternatief gedurende die 

Omvangsbepaling Verslag fase ge-evalueer word.  Werkbare alternatiewe sal ge-

identifiseer word vir vergelykende evalueering tydens die OIV fase.  

Fase 1 

Die primêre doel van die fase is om die motivering vir die voorgestelde projek 

asook die identifiseering van enige bekommernisse en onduidelikhede wat 

belanghebbendes en geaffekteerde persone/groepe mag ondervind, beskikbaar 

te stel.  Fase een bestaan uit die volgende stappe:  

Onderneem aanvanklike konsultasie met sleutel rolspelers (bv. 

grondeienaars, plaaslike regering ens.); 

Die adverteer van die projek in plaaslike, streeks en nationale koerante en 

gepaardgaande terugvoer en registrasie van belanghebbendes; 

Beskikbaarstel van die agtergrondinligtingsblad aan belanghebbendes; en 

Fasiliteering van ‘n publieke forum vir sleutel rolspelers en die bre  publiek; 

Fase 2 

Die primere funksie van Fase 2 is die voorlegging van die voorlopige 

Omvangsbepaling Verslag aan belanghebbendes as bewys dat kommentaar in 

aggeneem is tydens die aanvanklike proses.  Verder om enige bykommende 

kommentaar en voorbehoude in te samel en by te voeg.  Fase 2 bestaan uit die 

volgende stappe: 

Die op rekord stel van die opvolgbare uitkomste, gebaseer op kommentaar 

ontvang, in die voorlopige Omvangsbepaling Verslag; 

Plasing van die voorlopige Omvangsbepaling Verslag in openbare 

biblioteke/ munisipale kantore en op die Eskom projek webwerf; 

Onderneem ‘n tweede publieke forum om die voorlopige 

Omvangsbepaling Verslag bekend te stel.  Alle geregistreerde 

belanghebbendes sal in kennisgestel word van die vergadering en 

vrystelling van die verslag, en kopie  van die opsomming sal aan almal 

gepos word; 

Fase 3 

Fase 3 stel ten doel om die voorlopige OIV bekend te stel.  Die fase bestaan uit die 

volgende: 

Plasing van die voorlopige OIV in openbare biblioteke/ munisipale kantore 

en op die Eskom projek webwerf; 

‘n Finale publieke forum on die voorlopige OIV bekend te stel.  Alle 

geregistreerde belanghebbendes sal in kennis gestel word van die 

Publieke Deelname 
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vergadering en bekendstelling van die verslag en hulle sal ook per pos ‘n 

kopie van die opsomming ontvang; 

Finaliseering van die OIV deur insluiting van alle openbare kommentaar om 

opgevolgde uitkomste te bereik; en 

Stel alle belanghebbendes in kennis aangaande die uitkoms van die OIB 

proses. 

Fase 4 

Hierdie is die 30 dae tyd tot appèl waartydens die belanghebbendes geleentheid 

gebied word om teen die besluit van die owerheid aangaande die OIB te 

appeleer.   Die appèl proses neem in aanvang so dra uitspraak deur die owerheid 

gelewer is. 

Gedurende die hele proses, is daar drie weke na elke fase gegun vir kommentaar. 

Die vereistes van die OIV fase sal toegelig word deur die bevindings van die 

Omvangsbepaling Verslag.  Die Studieplan vir die OIV sal in die Omvangsbepaling 

Verslag ingesluit word en sal beskikbaar wees vir openbare evalueering. 

Sleutel rolspelers en belanghebbendes reeds ge-identifiseer is die volgende: 

Grondeienaars, 

o Patrysfontein; 

o Leeuwin; 

o Haelkraal; 

o Bartelsfontein; 

o Harterus; 

o Buffelskloof; 

o Zuurrug; 

Vo lvlei Boere Vereniging; 

Raadslede;

Munisipale Beplannings Departement; 

Munisipale Eletriese Departement; 

Mossel Bay Environmental Partnership; 

WESSA, Suid Kaap; 

Eartlife Africa; 

Cape Nature; 

Energie Navorsings Raad; 

Telkom; 

Departement van Handel en Nywerheid; 

Departement of Minerale en Energie; 

Burgerlugvaart; 

Spoornet; en 

Nasionale Energie Reguleerder. 

Hierdie is ‘n voorlopige lys en enige ander belanghebbendes wat nie ge-

identifiseer is nie kan steeds gelys word. 
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Hoe om betrokke te raak 

U is ge-identifiseer as ‘n belanghebbende, deur u moontlike belangstelling in die 

projek, deur die openbare konsultasie proses of as gevolg van terugvoer op die 

advertensies in die pers.  Indien u enige navrae of voorbehoude het aangaande 

die voorgestelde projek, voltooi die Terugvoer Vorm en stuur terug aan Ninham 

Shand deur dit te faks of deur die meegaande koevert te gebruik.  In die toekoms 

sal alle korrespondensie aangaande die projek net aan geregistreerde 

belanghebbendes verprei word.
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MOSSEL BAY OCGT EIA: Draft Scoping Report, June 2005: ANNEXURE 8: I&AP DATABASE 
Name Organisation Address 1 Address 2 Address 3 Address 4 
            

Ignatius Muller Patrysfontein P O Box 271 Mossel Bay 6500   

Quintus Muller Patrysfontein and Leeuwin P O Box 271 Mossel Bay 6500   

Cornelius J Muller Haelkraal P O Box 185 Mossel Bay 6500   

Henry Muller Bartelsfontein P O Box 179 Mossel Bay 6500   

Jacque & Hanalie 
Devilliers Farm Harterus  P O Box 742 Mossel Bay 6500   

Morris Barnard Buffels Kloof 205 P O Box 46 Groot Brak 6525   

Johnny Muller Zuur Rug 207 & 208 P O Box 185 Mossel Bay 6500   

Pierre Muller Leeuwin and Rooidrif P O Box 402 Mossel Bay 6500   

Gilbert Muller Arum Valley P O Box 362 Mossel Bay 6500   

Stoffel Fivaz 
Secretary: Voelvlei Farmers 
Union P O Box 6 Johnson's Pos 6504   

Ivan Donian 
Business Unit Manager: Cape 
Nature 

Private Bag 
X6546 George 6530   

Eddie Kruger Town Planner: Mossel Bay P O Box 25 Mossel Bay 6500   

Danie Smit DEAT 
Private Bag 
X447 Pretoria 0001   

Neil Lambrecht DEA&DP 
Private Bag 
X6509 George 6530   

Carel Steyn 
PetroSA: Manager: 
Optimisation and Development Private Bag X14 Mossel Bay 6500   

Mr Koos 
Pretorious 

South African Civil Aviation 
Authority: Airports Inspector 
Navaids & Comms Private Bag X08 WATERKLOOF 0145   

James 
Bredenkamp 

Spoornet: Assistant Manager 
Estates PO Box 1276 Joubert Park 2044   

Willie Boeije 
National Energy Regulator: 
Senior Manager PO Box 785080 SANDTON 2146   

K P Landman 

Department of Minerals and 
Energy: Directorate Mine 
Surveying & Mapping: Senior 
Inspector: Mine Health and 
Safety Private Bag X59 PRETORIA 0001   

Mr Elvin Harris 

Department of Trade and 
Industry: Infrastructure 
Logistics Manager Private Bag X84 Pretoria 0001   

Sipho J Sithole Telkom P O Box 1142 Port Elizabeth 6000   

Samantha Ralston 
WESSA: Western Cape 
Region P O Box 30145 Tokai 7966   



Olivia Andrew EarthLife Africa P O Box 176 Observatory 7935   

Prof Kevin Bennett Energy Research Centre 

Energy Research 
Centre, Dept of 
Mechanical 
Engineering UCT P Bag 

Rondebosch, 
7701 

Henry Hill 
Eden District Municipality 
Planning Dept P O Box 12 George 6530   

Tonia Schonken 
Mossel Bay Environmental 
Partnership P O Box 732 Hartenbos 6520   

Marie de Klerk Ward councillor P O Box 10192 Dana Bay 6510   

Charl de Villiers 

Conservation Unit                      
Botancial Society of South 
Africa Private Bag X10 Claremont 7735   

Johan du Preez SusDev Solutions  P O Box 10621 Dana Bay 6510   

Gert Greeff 
Estates Manager: Eskom 
Nuclear Sites         

Richard Malakasa Alpha Holdings 
3 Ennerdale 
Road Pinelands 7405   

Barry Jacobs Gourikwahuis 
40 Hibiscus 
Avenue 

Great Brak 
River 6525   

Danie Swanepoel DEA&DP 
Private Bag 
X6509 George 6530   

Riaan Smit 
Eskom Distribution: Network 
Planning         

Liz Dekker Eskom P O Box 2015 George 6530 EMAIL ONLY 

Michael Dyssel UWC: Dept of Geography Private Bag X17 Bellville 7535   

R Louw 
Mossel Bay Artisan 
Association 27 Parade Street 

New Hope 
Town 

Mossel 
Bay 6501 

T M Hector 
Mossel Bay Artisan 
Association 27 Parade Street 

New Hope 
Town 

Mossel 
Bay 6505 

Beverley Boer 
Mossel Bay Environmental 
Partnership 

106 Klipper 
Street Mossel Bay 6506   

Chris de Jager Farm Kleinberg/ Saaikamp P O Box 1050 Hartenbos 6520   

Christo Kotze Tuinroete Agri P O Box 70 Mossel Bay 6500   

Nicola Mawson Engineering News P O Box 75316 Garden View 2047   

Eileen Green PetroSA Private Bag X14 Mossel Bay 6500   
O T Badenhorst Tuinroete Agri Beperk P O Box 70 Mossel Bay 6500   
J Lourens PetroSA Private Bag X14 Mossel Bay 6500   
Lyndon Metcalf National Ports Authority P O Box 1942 Mossel Bay 6500   
Frans Marx Fontein Boerdery cc P O Box 2052 Mossel Bay 6500   
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MOSSEL BAY OPEN CYCLE GAS TURBINE POWER PLANT, 

FUEL SUPPLY PIPELINE, SUBSTATION AND TRANSMISSION 

LINES 

Plan of Study for EIR 
 

1 BACKGROUND TO THE STUDY1 

An annual growth of approximately 3% in electricity demand has prompted Eskom to 
assess various electricity supply options.  Open Cycle Gas Turbines (OCGTs) have 
been identified as a mean of providing peaking capacity to meet projected electricity 
shortfalls by 2007.  The reason for this is that they can be constructed within the 
required time frame and that they can begin generating electricity within 30 minutes 
of start-up, making it the ideal technology to supply increased electricity demand in 
the mornings and evenings (peaking capacity). 
 
Mossel Bay has been identified as one of two sites in the Western Cape where it is 
proposed to construct an OCGT power plant.  The OCGT power plant comprises a 
fuel supply pipeline from the PetroSA facility to the power plant, a substation at the 
OCGT power plant and two transmission lines to transfer electricity from the OCGT 
substation to the Proteus substation (and hence the national grid).   
 
The proposed activities trigger the Environment Conservation Act (ECA) (No. 73 of 
1989) and accordingly authorisation is required from the competent environmental 
authority.  Consequently, Ninham Shand and the environmental team were appointed 
by Eskom to undertake the legislated Environmental Impact Assessment (EIA) 
process outlined in Regulation R 1183 of the ECA.   
 
The EIA process commenced in February 2003 and the Plan of Study for Scoping 
was submitted on 8 April 2005.  Due to the fact that the proponent is a national body 
and the proposed project would have effects that cross provincial boundaries, the 
competent authority is the national Department of Environmental Affairs and Tourism 
(DEAT).  However DEAT is presently attending to the delegation of authority to the 
provincial department of Environmental Affairs and Development Planning 
(DEA&DP), George office.  For the remainder of this EIA process, DEA&DP will be 
the competent environmental authority.   
 
The first phase of the EIA process, the Scoping Phase, culminates in the production 
of a Draft Scoping Report which identifies the array of potential environmental 
impacts and project alternatives which require more detailed investigation.  This draft 
report also contains the draft Plan of Study for EIR (PoSEIR), allowing the public to 
comment on the scope of work envisaged for the second phase of the EIA process, 

                                                
1 Detailed background information is provided in the Scoping Report and accordingly only the 
essential elements are reiterated here. 
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i.e. the EIR Phase.  In reviewing the Final Scoping Report, DEA&DP will also review 
the final PoSEIR. 
 
2 PURPOSE OF THIS PLAN OF STUDY FOR EIR  

This PoSEIR has been compiled in terms of the DEAT “Guideline Document for the
Implementation of Sections 21, 22 and 2 of the Environment Conservation Act”
(April 1998) and its purpose is to ensure that the next phase of this EIA process 
satisfies the requirements of DEAT and the provincial DEA&DP. 
 
At this point, it may be pertinent to clarify the terminology used in the current EIA 
process: 
 

The overall process is referred to as the Environmental Impact Assessment or 
EIA process; 

This process is composed of three phases: 
 

o The Initial Application Phase; 
o The Scoping Report Phase; and 
o The Environmental Impact Report or EIR Phase 

 
This PoSEIR outlines the anticipated process and products for the EIR Phase of the 
EIA process. 
 
3 THE PLAN OF STUDY FOR EIR 

3.1 DESCRIPTION OF THE ACTIVITY  

The nature of the activity is described in detail in the Scoping Report, but in brief it 
includes the following:  
 

An OCGT power plant; 
Fuel supply pipeline; 

Substation; and 
Two transmission lines. 

 
3.2 DESCRIPTION OF TASKS TO BE PERFORMED 

3.2.1 Potential Environmental Impacts Identified during Scoping  

The Scoping investigation has reviewed the full range potential environmental 
impacts associated with the proposed activities.  Based on the Scoping investigation, 
input from the authorities and Interested and Affected Parties (I&APs), an array of 
potentially significant environmental impacts were identified for further and more 
detailed investigation during the EIR phase.  Specifically the following potential 
environmental impacts have been identified: 
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Impacts on flora; 

Impacts on avifauna; 
Impacts on air quality; 
Impacts of water consumption; 

Effluent impacts; 
Impact on traffic and access; 
Noise impacts; 

Socio-econoic impacts; 
The impacts of existing infrastructure 
Visual impacts; and 

Impacts on heritage resources. 
 
3.2.2 Method for Assessing the Significance of Potential Environmental 

Impacts 

This section outlines the proposed method for assessing the significance of the 
potential environmental impacts outlined above.  As indicated, these include both 
operational and construction phase impacts. 
 
For each impact, the EXTENT (spatial scale), MAGNITUDE and DURATION (time 
scale) would be described.  These criteria would be used to ascertain the 
SIGNIFICANCE of the impact, firstly in the case of no mitigation and then with the 
most effective mitigation measure(s) in place.  The mitigation described in the EIR 
would represent the full range of plausible and pragmatic measures but does not 
necessarily imply that they would be implemented.2   
 
The tables on the following pages show the scale used to assess these variables, 
and defines each of the rating categories. 
 

                                                
2 The proponent will be requested to indicate at the Draft EIR stage which mitigation 
measures they are prepared to implement. 
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Table 1: Assessment criteria for the evaluation of impacts 
CRITERIA CATEGORY  DESCRIPTION 

Regional Beyond a 7 km radius of the OCGT power plant and 
associated infrastructure 

Local Within a 7 km radius of the OCGT power plant and 
associated infrastructure 

Extent or spatial 
influence of impact 

Site specific On site or within 100 m of the OCGT power plant and 
associated infrastructure 

High Natural and/ or social functions and/ or processes are 
severely altered 

Medium Natural and/ or social functions and/ or processes are 
notably altered 

Low  Natural and/ or social functions and/ or processes are
slightly altered 

Very Low Natural and/ or social functions and/ or processes are 
negligibly altered 

Magnitude of impact 
(at the indicated 
spatial scale) 

Zero Natural and/ or social functions and/ or processes 
remain unaltered 

Construction period Up to 18 months 

Medium Term 0-10 years (after construction) Duration of impact 

Long Term More than 10 years (after construction) 

 
The SIGNIFICANCE of an impact is derived by taking into account the temporal and 
spatial scales and magnitude.  The means of arriving at the different significance 
ratings is explained in Table 2. 
 
Table 2: Definition of significance ratings 

SIGNIFICANCE 
RATINGS LEVEL OF CRITERIA REQUIRED 

High High magnitude with a regional extent and long term duration 
High magnitude with either a regional extent and medium term duration or a 
local extent and long term duration 
Medium magnitude with a regional extent and long term duration 

Medium High magnitude with a local extent and medium term duration 
High magnitude with a regional extent and construction period or a site 
specific extent and long term duration 
High magnitude with either a local extent and construction period duration 
or a site specific extent and medium term duration 
Medium magnitude with any combination of extent and duration except site 
specific and construction period or regional and long term 
Low magnitude with a regional extent and long term duration 

Low High magnitude with a site specific extent and construction period duration 
Medium magnitude with a site specific extent and construction period 
duration 
Low magnitude with any combination of extent and duration except site 
specific and construction period or regional and long term 
Very low magnitude with a regional extent and long term duration 

Very low Low magnitude with a site specific extent and construction period duration 
Very low magnitude with any combination of extent and duration except 
regional and long term 

Neutral Zero magnitude with any combination of extent and duration 
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Once the significance of an impact has been determined, the PROBABILITY of this 
impact occurring as well as the CONFIDENCE in the assessment of the impact 
would be determined, using the rating systems outlined in Tables 3 and 4 
respectively.  It is important to note that the significance of an impact should always 
be considered in concert with the probability of that impact occurring. 
 
Table 3: Definition of probability ratings 

PROBABILITY 
RATINGS CRITERIA 

Definite Estimated greater than 95 % chance of the impact occurring. 

Highly probable Estimated 80 to 95 % chance of the impact occurring. 

Probable Estimated 20 to 80 % chance of the impact occurring. 

Possible Estimated 5 to 20 % chance of the impact occurring. 

Unlikely Estimated less than 5 % chance of the impact occurring. 

 
Table 4: Definition of confidence ratings 

CONFIDENCE 
RATINGS CRITERIA 

Certain Wealth of information on and sound understanding of the environmental factors 
potentially influencing the impact. 

Sure Reasonable amount of useful information on and relatively sound understanding 
of the environmental factors potentially influencing the impact. 

Unsure Limited useful information on and understanding of the environmental factors 
potentially influencing this impact. 

 
3.2.3 Need for Additional Information: Specialist Studies 

In discussion with the proponent, authorities and I&APs, several impacts have been 
identified as being of particular concern.  Accordingly, specialists have been 
appointed to undertake the following studies:   
 

Botanical impact assessment; 
Avifaunal impact assessment; 
Noise impact assessment; 

Air quality, water use and effluent impact assessment; 
Visual impact assessment; 
Socio-economic impact assessment; and 

Heritage impact assessment. 
 
The Terms of Reference (TOR) for these specialist investigations are detailed below.  
As a consequence, I&APs have the opportunity to comment on the various TORs.  
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3.2.3.1 Specialist Botanical impact assessment

The specialist botanical investigation will assess the relative impact of the 
various alternatives being considered on the floral communities.  The ToR 
for this specialist botanical investigation would be as follows: 
 

Attend a one-day site inspection on Wednesday 23 February 2005 
(completed).
Source and review baseline information and participate in the 
finalisation of the ToR.
Undertake a second site visit and compile a report which reflects the 
following3:
o Broad description of the ecological characteristics of the site 

and surrounds;
o Identification and description of biodiversity pattern at 

community and ecosystem level (main vegetation type, plant 
communities in vicinity and threatened/vulnerable 
ecosystems), species level (Red Data Book species) and in 
terms of significant landscape features (e.g. wetlands) and 
presence of alien species;

o General comment on whether biodiversity processes would be 
affected;

o Significance of potential impacts and recommendations to 
prevent or mitigate these;

o Ranking in terms of flora impact severity of the transmission 
line route alternatives in particular; and

o Indicating the salient elements of the report on a map to be 
provided by Ninham Shand.

 
Nick Helme of Nick Helme Botanical Surveys has been appointed to 
undertake the botanical impact assessment. 
 
3.2.3.2 Avifaunal impact assessment

The avifaunal impact study will assess the potential impacts on birds in the 
area, to determine whether the proposed alternative transmission line routes 
will pose particular risks.The study would entail attending to the following: 
 

General description of the occurrence and status of birdlife in the 
study area; 

Description of avifaunal habitats likely to be affected; 

                                                
3  Derived from the Botanical Society of SA Conservation Unit’s Recommended Terms of
Reference for the Consideration of Biodiversity in Environmental Assessment and Decision-
making. March2005. 
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Identification of rare or endangered species occurring in the study 
area; 

Assessment of potential interactions between identified bird species 
per transmission line alternative and affected habitat; and 
Provide a report capturing the above and including recommendation to 
mitigate possible impacts on birdlife. 

 
Brett Lawson of Ninham Shand will undertake the specialist avifaunal study. 
 
3.2.3.3 Noise impact assessment

The purpose of this study is to assess the noise impacts of the proposed 
activities.  The study is to be conducted in accordance with Section 7 of the 
South African National Standard (SANS) 10328 “Methods for environmental 
noise impact assessments”.  The noise impacts will be assessed in terms of: 

South African Noise Control Regulations of the Environment 
Conservation Act, No. 73 of 1989. 

World Health Organisation - Guidelines for Community Noise. 

World Bank  - Environmental Guidelines. 

Environmental Protection Agency, United States of America. 
 

The specialist noise investigation would entail the following tasks: 

Determination of the land use zoning and identification of all 
potential noise sensitive sites that could be impacted upon by 
activities relating to operation of the proposed OCGT power plants at 
Atlantis and Mossel Bay; 

Identification of all noise sources relating to the activities of the 
OCGT power plants during construction and operation, and that 
could potentially result in a noise impact at the identified noise 
sensitive sites; 

Determination of the sound emission, operating cycle and nature of 
the sound emission from each of the identified noise sources.  
Representative sound measurements are required to be recorded in 
the vicinity of the proposed sites during different times of day and 
night. It is estimated that at least two and possibly three days will be 
needed – assuming acceptable weather conditions.  Weather 
conditions play a deciding factor in the measurement of sound at 
outdoor sites since sound measurements can only be conducted 
when wind speeds do not exceed 5m/sec; 

Calculation of the combined sound power level due to the sound 
emissions of the individual noise sources; 

Calculation of the expected rating level of sound at the identified 
noise sensitive sites from the combined sound power level 
emanating from identified noise sources; 



MOSSEL BAY OCGT EIA: PLAN OF STUDY FOR EIR 

 

I: EN PRO ECTS 400850 Mossel Bay OCGT R30 Assessment and Reporting Scoping Draft PoSEIR.doc  

8

 

Determination of the existing ambient levels of noise at identified 
noise sensitive sites by conducting representative sound 
measurements; 

Determination of the acceptable rating level for noise at the identified 
noise sensitive sites; 

Calculation of the noise impact at identified noise sensitive sites; 

Assessment of the noise impact at identified noise sensitive sites in 
terms of SANS 10328; the South African Noise Control Regulations; 
the World Health Organisation; the World Bank and the 
Environmental Protection Agency, United States of America; 

Investigation of alternative noise mitigation procedures, if required, 
in collaboration with the design engineers of the OCGT plants and 
estimation of the impact of noise upon implementation of such 
procedures; 

Preparation and submission of a noise assessment report containing 
the procedures and findings of the investigation; and 

Preparation and submission of recommended noise mitigation 
procedures as part of a separate environmental noise management 
and monitoring plan. 

 
Adriaan Jongens of Jongens Keet Associates has been appointed to 
undertake the noise impact assessment. 
 
3.2.3.4 Air quality assessment

The purpose of the air quality assessment is to provide input regarding the 
implications of air pollution impacts that may result from the proposed 
OCGT power plant and associated infrastructure at Mossel Bay. 
 
The proposed methodology should follow the general requirements typically 
associated with an EIA.  These tasks include the following: 
 

The Establishment of the Baseline: 
 

o Description of the atmospheric dispersion potential of the area 
based on available meteorological data. 

o Characterisation of the existing status of air quality based on any 
available air quality monitoring data. 

o Provide an overview of legislative and regulatory requirements 
pertaining to atmospheric emissions and ambient air quality, 
including local and international air quality guidelines and 
standards.
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Predicted Impacts Arising from the Proposed Plant: 
 

o The compilation of a comprehensive emissions inventory including 
process and fugitive emissions.  The impact assessment would 
consider, as a minimum, airborne particulates (inhalable and total 
suspended particles), oxides of nitrogen, carbon monoxide, 
sulphur dioxide, unburnt organic compounds, carbon dioxide 
(greenhouse gas) and any odorous compounds.  Where possible, 
engineering estimates would be used (based on similar 
installations).  Alternatively, international emission factors would 
be employed which are based on gas (distillate) firing rates.  
Fugitive emissions include both gaseous (diffuse sources) and 
particulate compounds.  Although only expected to be significant 
during the construction phase, fugitive dust emission sources 
include vehicle-entrained dust, earthworks, stockpiles, material 
transfer and general exposed areas. 

o Preparation of meteorological parameters suitable for the 
theoretical construction of a wind field and atmospheric dispersion.  
Hourly average wind speed, wind direction and ambient air 
temperatures for five years would be prepared for this purpose.   

o Atmospheric dispersion modelling of estimated emissions to 
determine resultant highest hourly, highest daily and annual 
average air pollutant concentrations in the vicinity of the proposed 
plant.  The impact would be based on ground level predictions, 
including both air concentrations and deposition.  Gas deposition 
would include both wet (fog) and dry.  The following scenarios 
would be included: 

o Construction emissions; 
o Routine and upset emissions during normal operation; 
o Emissions during shutdowns; and 
o Effects of mitigation measures e.g. optimum stack height 

and other engineering options. 

o Impact assessment (incremental and cumulative) of the predicted 
air concentrations including: 

o Compliance checks with local ambient air requirements, 
including local authorities, DEAT and South African 
Standards. 

o Health risk assessment using internationally peer-
reviewed risk criteria (typically, the World Health 
Organisation, US Environmental Protection Agency 
[IRIS], Agency for Toxic Substances and Disease 
Registry [ATSDR] and Health Canada). 
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o Emission compliance check with local and international 
requirements (e.g. World Bank). 

o Impact Assessment Rating in terms of Magnitude, 
Significance, Frequency of Occurrence, Duration and 
Probability. 

o Preparation of emission and ambient air monitoring 
programme. 

o Compilation of a comprehensive report in which the 
methodological approach and assumptions and 
uncertainties used are documented and the findings of 
the study presented. 

 
Key deliverables from this specialist study would include recommendations 
regarding mitigation measures to reduce/ control emissions, as input into 
the technical design process, and guidance with respect to the development 
of an air monitoring protocol for inclusion in the EMP.  The following general 
procedure would used to develop the EMP: 
 

o Focus on Sources and Pollutants identified as significant 
in the EIA. 

o Using emission limits and air quality guidelines, criteria 
and targets contained in the EIA, develop Key 
Performance Indicators for both air quality and 
emissions. 

o All mitigation measures and good housekeeping 
measures to be associated with each source and 
pollutant. 

o Develop a pro-forma monitoring programme, including 
procedures, responsibilities and reporting formats (both 
internal and external). 

o Incorporate preliminary cost estimates 
 
The air quality impact assessment will be undertaken by Lucian Burger of 
AirShed Planning Professionals/ Ilitha Riscom 
 
3.2.3.5 isual impact assessment

The study is intended to assess the visual impact of the proposed OCGT 
units to be constructed on the PetroSA site in Mossel Bay and the 
transmission lines to connect the turbine units to the national grid at Proteus 
substation.  The ToR for the specialist is as follows: 

 
Describe the existing visual characteristics of the site and its 
surroundings including any geology/landform features that influence 
them. 
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Describe the visual significance of the area in terms of its history and 
present utilisation. 

Fully describe the proposed development.  

Determine the potential visual risks and opportunities presented by the 
proposed development. 

Determine the entire area from which the various elements of the 
proposed development will be visible (i.e. the viewshed.) 

Determine the important viewpoints from which the development will 
be visible and determine the nature of the visual impacts at these 
points. 

Prepare graphics that will aid the process of the assessment, (e.g. 
simulations of the development superimposed, to scale, on 
photographs taken from important viewpoints.) 

Assess the significance of the visual impact of the proposed 
development in terms of its scale, type, and character, including 
services and any ancillary structures pertaining to the development 
etc. 

Propose possible mitigation measures to minimise visual impact 
including changes to the design, alternative finishes and visual 
screening. 
Propose monitoring and review measures that will ensure long-term 
maintenance of visual standards. 

 
The visual impact assessment will be undertaken by Tanya de Villiers of 
Chittenden Nicks de Villiers. 
 
3.2.3. Socio-economic assessment

The socio-economic specialist will comment on the proposed site location in 
terms of the potential economic impacts and its suitability in terms of 
identified economic criteria. 
 
The input will also involve a baseline study, which will comprise of a 
comparative analysis of the different identified routes for the transmission 
lines.   
 
As part of this task, the specialist will develop a checklist of possible 
economic criteria.  Examples of such criteria include the following: 
 

Supply of electricity to the community 

Creation of job opportunities 
The sterilization of agricultural land 
The impact of tourism activities 

Potential loss in income 
Potential socio-economic impacts 

 



MOSSEL BAY OCGT EIA: PLAN OF STUDY FOR EIR 

 

I: EN PRO ECTS 400850 Mossel Bay OCGT R30 Assessment and Reporting Scoping Draft PoSEIR.doc  

12

 

The specialist will develop an economic score card, which will rate the 
different routes according to the economic criteria determined as part of this 
task.  The findings from the economic score card will provide a preferred 
route along which to develop the transmission lines based on economic 
principals. 
 
The socio-economic assessment will be undertaken by Alex Kempthorne of 
Urban-Econ. 
 
3.2.3.7 eritage impact assessment

The specialist will assess the potential impacts of the proposed activities on 
heritage resources.  The heritage impact assessment will entail the 
following: 
 

Attend a one-day site inspection on Wednesday 23 February 2005 
(completed).

Review information and participate in the finalisation of the ToR.
Undertake a heritage study that is reflected in a Heritage Statement.  

 
The Heritage Statement will comprise the following:

o A problem statement, in terms of where, why and how 
heritage resources may be impacted on;

o A description of the affected environment;
o Expected impacts related to the site and route selection 

in general; and
o A ranking in terms of heritage impact severity of the 

transmission line route alternatives in particular.
 
Tim Hart of the Archaeological Contracts Office at UCT will undertake the 
heritage impact assessment. 

 
3.2.4 Reasonable Project Alternatives Identified during Scoping  

The Scoping investigation has reviewed the full range of project alternatives 
associated with the proposed activities.  Based on input from authorities and I&APs, 
an array of reasonable project alternatives has been identified for further, more detail 
investigation during the EIR phase, namely: 
 

Alternative alignments of the transmission lines from the proposed OCGT site 
to the Proteus substation: 

o A straight-line route; 
o A route that follows the R327; or 
o A route that follows the railway line and an existing 66kV powerline 

alignment through a valley (Myn se Kloof) leading to Proteus 
substation. 
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Alternative tower designs; 
Alternative fuel supply pipeline alignments from the PetroSA facility to the 
proposed OCGT power plant: 

o Along the existing railway line; or 
o A route that runs between the existing PetroSA construction camp and 

landfill site along the existing 132Kv transmissionline to the proposed 
OCGT power plant. 

Alternative access road routes: 
o A route that runs from the N2, between the landfill site and PetroSA 

facility, then westward (passing immediately north of the landfill site) 
toward the proposed OCGT power plant along the alignment of the 
existing 132kV transmission line; or 

o A route that runs from the N2, between the land fill site and PetroSA 
facility, northward to the existing railway line.  Thereafter the access 
road would run westward along the railway line to the proposed OCGT 
power plant. 

Alternative processes: 
o Using water for abatement of NOx emissions; or 
o NOx abatement without the use of water. 

The exact orientation on the OCGT power plant and substation within the 
identified site. 

 
3.2.5 Public Participation Process 

The purpose of the Public Participation Process would be to provide the I&APs (key 
stakeholders and the public) with adequate opportunity to have input into the 
environmental process.  The public participation process would include the following: 
 

3.2.5.1 Public Comment on the Draft EIR

Following the completion of the Draft EIR (refer to Section 3.2.6 below), it 
will be lodged at the Mossel Bay public library and on the Eskom website 
(www.eskom.co.za/eia).  Registered I&APs will be notified of the lodging by 
means of letters, and given a three-week period in which to comment on the 
report.  During the comment period, a public meeting would be held to 
enable I&APs to provide feedback on the draft report.  The public meeting 
would be advertised in the local media and in the same letters used to 
inform the I&APs of the release of the Draft Report. 
 
The public comments would be consolidated into an Annexure of the EIR.  
This would take the form of an issues trail, which would summarise the 
issues raised and provide responses thereto.  The draft report would also be 
revised in light of feedback from the public. 
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3.2.5.2 Opportunity for Appeal

All registered I&APs would be notified in writing of the release of the Record 
of Decision by DEA&DP.  They would be reminded of their right to appeal 
against DEA&DP’s decision to the provincial Minister, in terms of the 
Environment Conservation Act.  

 
3.2.6 The Environmental Impact Report 

The purpose of the EIR would be to undertake a comparative assessment of the 
significance of the potential environmental impacts of the project alternatives.  The 
EIR would thus include the following: 
 

A brief overview of the potential environmental impacts and reasonable 
alternatives identified during the Scoping investigation. 
A summary of the key findings of the various specialist studies as they pertain to 
the affect environment. 
An overview of the public participation process conducted during the compilation 
of the EIR. 
A detailed assessment of the significance of the potential environmental impacts 
for the various project alternatives.  This assessment, which would use the 
methodology outlined in Section 3.2.2, would be informed by the findings of the 
specialist studies, professional judgement and comment from the various I&APs. 
An overview of the full range of mitigation measures including an indication of 
how these would influence the significance of any potential environmental 
impacts.  These mitigation measures would be informed by the specialist studies, 
professional experience and comment received from the I&APs. 

A construction phase Environmental Management Plan (EMP) to minimise the 
impacts of the construction phase. 
A generic operational phase EMP, which would set environmental guidelines for 
the operation phase of the proposed OCGT power plant and associated 
infrastructure. 

 
3.3 PROPOSED PROGRAMME 

The Scoping Report is due to be submitted to DEA&DP on 30 June 2005, after a 
public forum to be held on 13 June 2005.  The Scoping Report will include this plan 
of study. 
 
The Draft EIR will be released at the end of August 2005 and the final public forum is 
due on 14 September 2005.  Submission of the finalised EIR is due on 10 October 
2005. 
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4 PERSONNEL 

4.1 NINHAM SHAND 

Mike Luger, a Director and the Environmental Discipline Head based at the Cape 
Town Office, has over eleven years of experience in the field of Integrated 
Environmental Management, both on a project and management level.  Mike will act 
as Project Director and provide input and review at strategic intervals.

Brett Lawson has an MA in Environmental and Geographical Science, as well as 
diplomas in wildlife management, business management, environmental 
management and environmental auditing. He thus has considerable multi-disciplinary 
experience across the range of environmental sciences. Brett will act as Project 
Manager and be responsible for the day-to-day running of the project. 

Andrew Spinks, a Associate in the Cape Town Office, has a Doctorate in Zoology 
and undergraduate training in Botany.  He has compiled and managed numerous 
environmental investigations, including Environmental Impact Assessments, 
Environmental Management Programme Reports and environmental constraints and 
opportunities reports.  Andrew will play a key role in compiling the construction phase 
EMP. 
 
Barend Smit, an Associate of Ninham Shand and Head of Environmental Section in 
the Centurion Office, has over 15 years experience in the environmental field, 
including Environmental Impact Assessments, compilation and implementation of 
management plans and ISO 14000 Environmental Management Systems as well as 
environmental auditing, landscape design, tendering and construction supervision 
and rehabilitation of landscapes.  Barend will assist Andrew in compiling the EMP. 
 
Kamal Govender, is an Environmentalist Practitioner in the Cape Town Office.  He 
completed an MSc degree in Environmental and Geographical Science at the 
University of Cape Town in 2004.  Since joining Ninham Shand in 2000, he has been 
involved in the development of various Environmental Impact Assessments, the 
development and monitoring of Environmental Management Plans, and several 
Public Participation Processes.  Kamal will assist Brett in the day-to-day running of 
the project. 
 
Nicole Zimmermann, a Senior Environmental Scientist in the Cape Town Office, has 
a BSc (Honours) degree in Environmental and Geographical Science from the 
University of Cape Town. She has compiled and been involved in the management of 
numerous environmental investigations including Environmental Impact 
Assessments, Environmental Management Plans (EMP) and Environmental 
Management Systems (EMS).  Nicole will provide assistance as and when 
necessary. 
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4.2 THE ENVIRONMENTAL PARTNERSHIP 

Carmen du Toit has a MPhil in Environmental Management from Stellenbosch 
University and a BA Honours degree in Environmental and Geographical Science, 
and a Higher Diploma in Education, from the University of Cape Town, as well as 
diplomas in Risk Assessment, Environmental Management Systems and 
Environmental Law. She is registered as a Professional Natural Scientist with 
SACNASP.  She spent two and a half years at Eskom where she was instrumental in 
initiating and implementing regional and national environmental management 
systems in accordance with SABS ISO 14001. These included Environmental Impact 
Assessments, Environmental Management Plans, Environmental Risk Assessments 
and running Environmental Management Programmes. Carmen will be undertaking 
the EIA process. 
 
Karen-Dawn Koen is an environmental practitioner with a BA Honours degree in 
Geography from the University of the Western Cape. She also holds a certificate in 
Environmental Auditing. Karen has five years experience in environmental research 
and management, having previously been employed by Eskom’s Western 
Distribution Region, by Arcus Gibb consulting engineers in Cape Town and by the 
Western Cape Investment and Trade Promotion Agency (WESGRO).  Karen will 
assist Carmen in undertaking the EIA process. 
 
4.3 MARK WOOD CONSULTANTS 

Mark Wood has spent most of the past 18 years leading EIAs for major development 
projects. Of these projects, many have involved installations that are hazardous and 
controversial in the absence of careful and effective environmental planning.  He is 
currently a review consultant for the three largest transportation infrastructure project 
proposals in South Africa, and project auditor for the Bakwena Platinum Highway 
Project. He has extensive experience in both urban and rural environmental and 
social evaluation.  Mark will provide internal review function for the EIA process. 
 
4.4 AIRSHED PLANNING PROFESSIONALS 

Lucian Burger is currently the Managing Director of Airshed Planning Professionals 
(Pty) Ltd and Director of Ilitha Riscom (Pty) Ltd.  He completed his bachelor’s degree 
(cum laude) in chemical engineering in 1982.  His postgraduate studies (MSc Eng 
and PhD) were specifically focussed on the development of dispersion modelling 
theory and related software applications.  Lucian has been involved in numerous 
atmospheric dispersion studies locally and internationally, ranging from 
environmental impact assessments, risk and hazard assessments, meteorological 
studies, process designs, to the development of toxic gas evacuation response 
systems, and other related software.  Lucian will undertake the air quality impact 
assessmnet. 
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4.5 JONGENS KEET ASSOCIATES 

Adriaan Jongens an acoustical engineering consultant since 1971 and senior 
lecturer at the University of Cape Town, has undertaken environmental noise impact 
assessments for mining and industry throughout South Africa, Namibia and in the 
Netherlands.  Furthermore, he is a member of the SABS technical committee for 
Acoustics and Noise Abatement and the International Standards Organisation, TC43 
Working Group 38.  Adriaan will undertake the noise impact assessment. 
 
4.6 CHITTENDEN NICKS DE VILLIERS 

Tanya De Villiers has more than 12 years experience as a landscape architect, has 
thorough knowledge of working as part of an interdisciplinary team, and is able to 
take responsibility for the design and coordination of a large variety of projects.  
Tanya will undertake the visual impact assessment. 
 
4.7 NICK HELME BOTANICAL SURVEYS 

Nick Helme is based in Cape Town and since mid 1997 has been working as a 
specialist botanical consultant, specialising in the diverse flora of the south-western 
Cape.  He has undertaken over 450 botanical assessments of proposed 
development sites, many of these for electricity distribution projects.  Nick will 
undertake the botanical impact assessment.  
 
4.8 ARCHAEOLOGY CONTRACTS OFFICE 

Tim Hart has been involved in a wide rage of archaeological projects ranging from 
excavation of fossil sites to the conservation of historic buildings, places and 
industrial structures.  Together with team members, he has also been involved in 
heritage policy development and development of the profession.  He has teaching 
experience within a university setting and has given many public lectures on 
archaeology related matters.  Tim will undertake the heritage/cultural impact 
assessment. 
 
4.9 URBAN-ECON DEVELOPMENT ECONOMISTS 

Ms Alex Kempthorne joined the firm six months after the completion of her Masters 
Degree in City and Regional Planning.  In the period before this she contracted for 
Jonathon Holtmann and Associates.  Ms Kempthorne has gained considerable 
experience in development economics with high profile property projects in the 
Western Cape, such as Youngsfield, Milnerton, Bellville and Voortrekkerweg.  Alex 
will undertake the socio-economic impact assessment. 
 
Copies of the relevant CVs are available on request. 
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