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EXECUTIVE SUMMARY

Electricity cannot be stored.  It is generated and transmitted over long distances, mainly from the Mpumalanga Province (Eastern Transvaal Highveld), at the very instant it is needed.  Eskom does expansion planning on the basis of projected demand increases.  The demand increases are incurred, amongst others, due to:

· Economic growth

· Growth in tourism

· Redevelopment programmes

· Upliftment programmes

The existing electricity supply network to the Eastern Cape province of South Africa is under increasing pressure to provide a reliable power supply. Increasing development, and in particular the development of the proposed Coega Industrial Zone will place further pressure on the available electricity supply. Eskom Transmission is proposing the construction of a new 400kV Transmission line between the Beta substation, in the Free State Province and Delphi substation, in the Eastern Cape, to meet this future demand (Refer to Table 1 for the Geographical positions).

Table 1:
Geographical positions

Substation
Latitude
Longitude

Beta
28º 43’ 20”
25º 42’ 20”

Delphi
32º 00’ 30”
26º 48’ 30”

There is no existing Eskom Transmission servitude between these two substations and, thus, in order to proceed with planning and in line with environmental legislation, Eskom Transmission appointed PD Naidoo & Associates as the Independent Environmental Consultant to undertake the Environmental Impact Assessment study to identify a suitable route.

Electrical supply constitutes a complex system of generation facilities, substations and Transmission lines.  The system operates on a demand-supply structure.  The power is generated and transmitted at the moment it is needed.  Sufficient spare generation capacity is currently available on the Eskom system to supply the expected increases in load demand in the Greater Eastern Cape Region.  It is therefore not necessary to increase generating capacity to cater for the forecasted load growth.

The Transmission system must be reinforced to meet the following criteria:

· Meet expected future increases in load demand;

· Satisfy the firm supply requirements of the Coega Industrial Development Project if the project reaches construction and operation phases;

· Maintain existing levels of reliability and quality of supply;

· Minimise cost; and

· Minimise any adverse environmental impact.

Issues raised by I&APs and key stakeholders were grouped in the following categories:

· Economic.

· Well-being.

· Farming activities.

· Natural environment.

· Cultural, palaeontological, archaeological and historical sites.

· The alternative routes proposed for the Transmission line.

· Consideration of alternatives for electricity generation and supply.

· IEM and the Public Participation Programme.

Most issues were raised by I&APs at the Public Open Days, during personal discussions with local authorities and by key stakeholders at the Key Stakeholder Workshop (15 November 2000).  These issues were forwarded to the relevant Specialists and documented in the Comments and Response Document (See APPENDIX B – COMMENTS AND RESPONSE DOCUMENT).

After careful consideration of various alternatives to provide reliable electricity supply to the Eastern Cape (See Chapter 3 of Scoping Report), the proposed Beta-Delphi 400 kV Transmission line proved to be the most feasible alternative.  This study identified the most suitable Transmission line route, the preferred route, based on environmental and socio-economic costs – benefit analysis.  It must also be noted that numerous alternative routes were identified and the most feasible route option was identified on the basis of the specialist studies’ finds and recommendations as well as the input from Interested and Affected Parties and key stakeholders derived during the Public Participation Programme.

The following is a summary of the assessments of the issues raised and documented:

Social impact assessment (SIA)

PD Naidoo & Associates appointed ACER (Africa) Environmental Management Consultants to undertake a specialist Social Impact Assessment for the project.

The terms of reference for the assessment were:

· provide a social overview of the study area and its characteristics;

· to evaluate planning aspects related to the proposed Transmission line such as current and future land use; identify and assess potential impacts of the proposed Transmission line on the local social environment and economy; and

· to recommend mitigation measures to ameliorate the potential negative impacts and enhance the positive impacts.

The Transmission line will traverse two provinces, namely the Free State and Eastern Cape Provinces. The route also passes through a number of district council areas and municipal boundaries that have recently been redefined and renamed. The Free State Province is one of the smallest provinces in South Africa in terms of population. Both provinces, but in particular the Eastern Cape, have significant unemployment and this difference is also noteworthy in terms of the rural and urban population distribution, with statistics indicating that unemployment is greater in urban areas.

Although the Transmission line will not directly affect any of the small towns along the route, it does pass through an area that is marketing itself as ‘The Friendly N6’, a tourist initiative aimed to attract travellers to the area and its local towns. Many of the towns in the region provide both services to the surrounding agricultural population and tourism attractions such as game park visits, historical and cultural experiences and the sale of local crafts and handwork. The primary land-use is extensive livestock farming with sheep and cattle. However, quite a number of these farms are trying to convert to game and tourism enterprises. On suitable soils crops are grown under centre pivots and other forms of irrigation.

To better understand the social impacts both at a regional and local level, it is necessary to briefly explain the nature of the project and related activities. Electricity is generated in power stations and then transported immediately to the area of use via Transmission lines. It is transported at high voltages and is then stepped-down to a voltage useable by the end consumer. Various different teams are involved in the construction of a Transmission line and these include: surveyors, bush clearing teams, fencing teams, foundation laying teams, tower erection teams and stringing teams. Maintenance is carried out at regular intervals and may be done by helicopters. Servitudes need to be cleared occasionally to prevent vegetation interfering with the Transmission lines.

Issues identified at a regional level were the socio-economic advantages of the Transmission line to the Eastern Cape region and the potential long-term impacts of a Transmission line through the region. It is important to ensure that the Eastern Cape receives reliable supply of electricity, thus, regardless of the exact timing of the need, it is sensible to secure the servitude prior to further development occurring in the region and the demand rising. This impact has a high positive significance. However, as important as the Transmission line may be for future development, it is important that the impact of the Transmission line, in terms of visual impact and route through land-based enterprises, does not negatively hinder any future development options on that land. For this reason it is important to select a route that minimizes the impact on current developing areas regardless of when the Transmission line is constructed

Issues identified at a local level were:

· the impact on the local socio-economic environment;

· concerns regarding relocation of homes;

· negotiation of the servitude and compensation for the farmland and access to the servitude for maintenance;

· health, safety and security risks that may be associated with the construction and operation of the Transmission line; and

· how the alternative selected could least impact on current developments in the area.

There are positive aspects such as employment creation and the sub-contracting of local firms, even if only for a short period, that should be maximised during construction. However, if not managed properly there can also be minor social disruptions to the current labour force in the area. It is recommended that the contract specifications require the main contractor to sub-contract local firms for various tasks and employ as many unskilled labourers from the local areas as possible.

Landowners expressed concerns regarding negotiation and compensation for land and houses and wished to have clarification on the process and how objections would be dealt with. Importantly, it is recommended that any resettlement of farm labourers’ homes be undertaken with the assistance of the local Department of Land Affairs. Access to private property is required both during construction and maintenance. Specific protocol for these disturbances has been recommended, as well as that during both construction and maintenance, a single contact person is appointed so that grievances of affected persons can be speedily addressed. During maintenance, particularly through game farms, special care must be taken not to disrupt hunting parties and game when undertaking helicopter maintenance work.

Concerns regarding health and security risks include the further transmission of HIV/AIDS, petty thefts and poaching, especially on those farms where campsites are located. The transmission of HIV/AIDS can be fuelled by poverty related conditions and, although a higher infection rate is anticipated in the project area, there is the negative consequence of the construction workers transmitting the virus further along the route. Practical mitigation measures have been recommended for each issue. Each issue identified has been assessed in impact tables further in the Report, without and with mitigation.

Social issues along each of the alternative routes have been documented, suggested other alternatives or minor route alterations were recommended, as well as have been discussed in terms of the study teams' integrated and preferred alternative corridor.

Objectives and recommendations for the final environmental management plan have been laid out and include:

· advance notice of intention to access land,

· vehicle access routes,

· security of access and control during construction,

· fire arms on site,

· construction camps, and

· final compliance auditing.

ACER (Africa) undertook the Social Impact Assessment as part of the EIA study for the proposed Beta-Delphi 400kV Transmission line. No fatal flaws were identified at this level of investigation although certain recommendations were made regarding alternative route selections. However, it is important that social issues of a more local nature are documented and investigated by Eskom Transmission’s negotiator and, if required, further social investigations undertaken. ACER (Africa) believes that the SIA accurately reflects the concerns raised by stakeholders and has provided sound recommendations to mitigate any anticipated negative impacts and enhance the positive impacts. 

Visual impact assessment (VIA)

PD Naidoo & Associates appointed Cave Klapwijk and Associates Landscape Architects and Environmental Planners to undertake a specialist Visual Impact Assessment for the project.

In order to address the aesthetic concerns, a Visual Impact Assessment (VIA) of the main components of the Beta-Delphi Transmission Line was undertaken.  The project components will consist of the Transmission lines, pylons and access roads.

This Visual Impact Assessment had the following objectives:

· Determine the visual character of the areas along the proposed Transmission line routes by evaluating environmental components such as topography, current land use activities, surrounding land use activities, etc.;

· Identify elements of particular visual quality that could be affected by the proposed developments;

· Describe and evaluate the specific visual impacts of the proposed Beta-Delphi 400 kV Transmission Line and associated infrastructure from certain identified critical areas and view fields;

· Recommend mitigation measures to reduce the potential visual impacts generated by the proposed Transmission line.

Identification of Risk Sources

Various risk sources for the visual impact have been identified for the construction and operation phases and can be classified as both negative and positive.

Construction Phase

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

Positive Risk Sources

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

Negative Risk Sources

· Excessive cleaning and stripping of topsoil for site offices, servitudes and temporary access road;

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

· Cut and fill slopes of access roads become highly visible if not re-vegetated and shaped to blend in with the existing topography;

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

· Dust from construction activities;

· Open and unrehabilitated landscape scarring;

· Uncontrolled exploitation of borrow pits and quarries without compliance to environmental controls related to aesthetic rehabilitation;

· High seed bank of alien species such as Black Wattle (Acacia mearnsii) in the topsoil can lead to the uncontrolled spread of this exotic invader plant species along the edges of the Transmission line servitude.  This could create a treed edge that is visually contrary to the low grasslands; and

· Location and layout of construction workers camp if located in proximity of works area.

Operational Phase

Positive Risk Sources

· The Beta-Delphi Transmission Line could be the visual affirmation of progress and prosperity for the region.

Negative Risk Sources

· Site engineering such as cuts and fills, could remain aesthetically incompatible with surrounding landscape.  Edges may not blend in with the landscape or cut slopes may be too steep to be adequately re-vegetated; and

· Areas and / or specific sites of high aesthetic value may be disfigured by the introduction of project components such as pylons and Transmission lines within the viewshed resulting in a permanent change to the existing visual quality of visually sensitive areas.

The Visual Analysis

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

The Visual Impact

The visual impacts of the Transmission line in the landscape are a function of many criteria.  Some are measurable while others are purely subjective.  Each visual assessment criteria was rated according to a high, medium or low scale.  These ratings were defined and used to evaluate the site’s visual attributes.

In order to follow the assessment procedure the impact of each project component was explained together with the overall impact description of the construction and operation project phases.  Visual impact mitigation and management recommendations are presented in the Recommended Management and Mitigation Measures Section of the main document.  Summary tables for each element are set out for both the construction and operational phase; each without and with mitigation (Table 2 and Table 3).
Table 2:
Impacts on the Visual Environment without management / mitigation actions

Stage in project

Lifecycle
Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & Permits

Construction
Local –

Regional
Short term
High
Certain
Moderate
Negative
High
None

Operation
Local – Regional
Long term
Moderate
Certain
Moderate
Negative
High
None

Table 3:
Impacts on the Visual Environment with management / mitigation actions

Stage in project

Lifecycle
Extent 
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & Permits

Construction
Local –

Regional
Short term
High
Certain
Moderate
Negative
High
None

Operation
Local – Regional
Long term
Moderate
Certain
Low
Negative
High
None

This Visual Impact Assessment evaluated the visual impact of the Eskom Beta-Delphi Transmission Line on the affected environment with a view to assessing its severity based on the specialist’s experience, expert opinion and accepted techniques.

The Eskom Beta-Delphi Transmission Line will exert a negative influence on the visual environment.  This is largely due to:

· high visibility of construction activity within a zone of uniform visual pattern;

· the low visual absorption capacity of the setting which is attributable to:

· relatively flat topography;

· the low vegetation height (less than one metre);

· the lack of visual diversity; and

· a general lack of rising landforms as a backdrop.

· the length of the route will expose it to many viewers;

· the need to cut across or expose the existing landform to accommodate the access road;  and

· the height of the pylons could be dominant in the landscape if mitigation is not built into the planning process.

The significance of the visual impact during construction is regarded as moderate due to the construction activities.  This is of a short duration until the rehabilitation is complete.

The overall significance of the visual impact of the Transmission line during operation is regarded as low negative rather than moderate due to the implementation of the mitigation measures especially with the route selection.  Although it is not possible to screen the Transmission line, the placement of route where it is not readily seen in silhouette, is aligned away from towns and conservancies and planned to run parallel with existing visually intrusive infrastructure assisting in minimising the visual impact.  Furthermore the Transmission line is often viewed from extensive distances, which diminishes considerably the visual intrusion to where it becomes insignificant at distances beyond five kilometres.

Ecology investigation

PD Naidoo & Associates appointed Doug Jeffery Environmental Consultants to undertake specialist ecology, flora and fauna studies for the project.  Chris van Rooyen from the Endangered Wildlife Trust completed the specialist Avi-fauna Impact Assessment Study.

It was the aim of the ecological study to assess the potential impacts of the Transmission line on the natural environment both during the construction and operational phases and to recommend possible mitigatory measures that should be implemented to minimize identified impacts.

At the outset a corridor was provided within which a route was sought. With respect to the ecological aspects of the assessment, potential routes within the corridor were sought which avoided sensitive areas such as wetlands and rock outcrops. In this way ecological impacts were reduced during the initial route selection.

The study area consisted of a broad corridor stretching from Dealesville near Bloemfontein in the Free State to just south of Queenstown in the Eastern Cape. The majority of the proposed route consists of indigenous grasslands with some areas in a relatively poor state. In addition there are areas where cultivation has occurred. The proposed route is generally relatively flat in the north becoming more hilly and mountainous as one moves southwards. 

Since the study assessed a broad corridor and considered alternative routes within the corridor, a species level assessment of the route within the time frames provided was both not practical and potentially not required.

Flora

The proposed Transmission line corridor passes through four different vegetation types. Between Dealesville and the Molteno area the route crosses Eastern Mixed Nama Karoo intrusions into Dry Sandy Highveld Grassland areas. From the Molteno area to Queenstown the route crosses what is mostly South Eastern Mountain Grassland in the higher lying areas and Sub-arid Thorn Bushveld in the lower lying areas.

In many areas the natural vegetation is severely overgrazed especially around Aliwal North which has led to large-scale erosion in places. There are areas of cultivated land but these are not extensive when compared to the large areas, which are used for grazing.

Fauna

The diversity of fauna likely to occur in the proposed corridor is not expected to be exceptionally high. The habitat types generally cover large grassland areas with the exception of dolerite dykes and sills, wetlands and rivers for example. The grassland habitat types varied from large plateau areas to mountainous areas with valleys and hills.

Possible red data animal species that may occur along the proposed route are identified. Due to their mobility and the fact that the actual footprint of the proposed development is small the identified species are unlikely to be affected by the proposed Transmission line.

Both the construction and operational phases of the proposed Transmission line are relevant to the ecological impacts, which may arise.

Construction Phase

The possible risk sources associated with the construction phase are:

· Most obvious is the destruction of natural vegetation and fauna in the actual footprint of the pylons.

· Associated with this will be disturbance to nearby areas during construction, in the form of access roads for construction, workers camps, etc.

· Introduction of alien plant species through building material and vehicular traffic.

· Potential pollution resulting from the construction camps in the form of litter, spills etc.

· Fire

· Herbicides for vegetation clearing.

· Poaching of animals.

· Access roads are the primary disturbance to the natural vegetation, and may accelerate erosion of steep slopes.

Operational Phase

The possible risk sources associated with the operational phase are:

· Alien vegetation originating from the construction phase and brought in during ongoing maintenance.

· Access roads will be an ongoing source of erosion.

· Potential pollution resulting from the ongoing site visits for routine maintenance.

· Fire.

· Herbicides for ongoing vegetation clearing.

· Poaching of animals.

The impacts of these potential risk sources are assessed both before mitigation and after recommended mitigation measures that should be put in place.

Without mitigation it is likely that there will potentially be highly significant negative impacts. With limited but effective mitigation however, it is expected that the majority of the expected impacts can be reduced to low levels of significance.

It is expected that the only areas where permanent impacts will result will be in the pylon footprints where the vegetation will be destroyed as well as within the alignment of access roads. All other expected impacts can be significantly reduced to short-term negative impacts with the compilation of an effective management plan that is put in place prior to construction and strictly implemented

Due to the fact that the final Transmission line route has not been determined and exact access road routes are therefore not yet determined the final impact of these on sensitive areas has not been determined. If access roads are to cross any of the identified sensitive habitats/areas more detailed assessments should be undertaken.

Proposed mitigation measures to reduce impacts are provided and these should be incorporated and addressed in the proposed management plan.

Alternatives

Alternative route alignments are discussed but apart from the route alignments between points F and H where the western alignment is preferred from an ecological perspective and point H to Delphi substation where the more disturbed eastern route is preferred, aspects such as visual impact and cost constraints are likely to be the relevant factors.

In the area around Bloemfontein there are a number of wetland pans. Alternative alignments considered all traverse the area. It is recommended that in this case the chosen alignment must be diverted around these pans.

Summary

The ecological assessment identified a number of issues of importance, which, if effectively mitigated, are however unlikely to result in significant environmental impacts. The impact of pylon footprints on the ecological functioning of the area is expected to be low.

The actual Transmission line is unlikely to have any significant impact on the flora and fauna (excluding avi-fauna) of the route with the majority of impacts being related to the placement and treatment of the footprints of the pylons themselves as well as associated services such as access roads.

The majority of impacts identified in this report can be mitigated by effective controls being put in place prior to the commencement of construction. In order to effectively deal with potential impacts a management plan must be compiled which deals with the construction activities as well as the ongoing maintenance activities associated with the Transmission line.

It is recommended that once a final alignment of the Transmission line is determined that it is briefly assessed by the project team to identify any issues of concern. Any particular concerns should be assessed by the project team to determine whether additional mitigation measures should be put in place.

Archaeology and history

PD Naidoo & Associates appointed the Institute for Cultural Resource Management at the Natal Museum to undertake a specialist desktop Archaeological and Historical Data Survey for the project.

Several archaeological and/or historical sites are located along this proposed Transmission line. These sites include Stone Age, Iron Age, historical buildings, Missions, and Battlefields. The section on the archaeology and history highlights these known sites, and suggests a preliminary management plan for each site and the future of this Transmission line. The final Transmission line route alternative reflects sensitivity towards the archaeological and historical sites identified during the desktop study.

A more in depth archaeological and historical survey will be required once the route of the Transmission line within the preferred corridor has been finalised.
Topography, pedology and geology

The aim of this study is to:

· Provide a description of the climatic conditions of the study area.  Identify impacts the climate would have on the project.

· Provide a description of the topography of the area crossed by the proposed Transmission line, i. e. slope, river crossings, valley crossings etc.  Identify impacts the topography would have on the project.

· Assess the soil conditions from a geotechnical point of view along the proposed development and identify the aspects that will require special attention with regards to soil stability and erodibility. 

· Identify sensitive soils along the proposed new Transmission line routes.

The topography, pedology and geology report comprised of a desktop study and four day drive through the corridor.  The primary sources of information were the Institute of Soil, Water and Climate maps and land-type memoirs, Geological maps originated from map office, and Eskom.

The project area underlies a portion of the central zone of the Karoo basin that is composed of Karoo Supergroup rocks of Permian (280my) to mid-Jurassic (155my) age.  The rocks consists of flat lying to shallow dipping sedimentary rocks of the (oldest to youngest) Ecca Group, Beaufort Group and Molteno, Elliot and Clarens Formations overlain by locally distributed volcanic rocks of the Drakensburg Group.  The latter also includes extensive intrusion of dolerite sills and dykes throughout the whole area. Due to space constraints, the numerous dykes were not shown on the geological plan.  In general, the youngest Karoo rocks occur in the middle of the basin (between Aliwal North and Queenstown), with progressively older underlying rocks being exposed to the south (Queenstown) and north (Bloemfontein). 

Many rock units of the Karoo Supergroup are richly fossiliferous and offer a continuous record of reptile and early mammal development between the period 300 and 180 million years ago. South Africa is internationally famous for the discovery of a group of unique and important mammal-like reptiles (Therapsids) in the Beaufort Group, which represent the transitional development between reptiles and mammals. Extensive research has been published based on study of the various fossil sites containing Therapsid remains and many of these are regarded as important heritage sites of international importance.

From Dealesville to Smithfield the soils vary from red-yellow apedal freely drained soils (Ae with high base status), Plinthic Catena common soils (Ca undifferentiated) and Prismacutanic and/or Pedocutanic horizon dominant (Da, Db and Dc).  These soils are located on flat to rolling hill surface with very low to low erosive potential.  The soils in the Bloemfontein area are large areas underlain by unconsolidated aeolian dune sand cover, calcrete, calcified pan deposits and surface limestone. 

The environmental impacts of the construction phase would be particularly sensitive to the management and sensible planning.  These impacts include soil erosion and soil pollution.

The issues and activities connected to the construction phase include:

· Clearing of vegetation for the installation of the Transmission line towers.

· Clearing of areas for campsites.

· Construction of temporary access roads.

· Disturbance of geological fossil sites.

· Soil erosion.

The geology and soils along the entire route are stable.  However, the areas between Aliwal North to Burgersdrop are the most sensitive and critical areas along the entire route.  This is due to the position of the soil on the steep slopes along the mountain range.  Evidence of gully, water and wind erosion is evident in the landscape. 

Construction activities should be carefully monitored to ensure compliance with the Environmental Management Plan (EMP) (See APPENDIX C – GENERIC ENVIRONMENTAL MANAGEMENT PLAN).  The EMP should limit construction activities to those that are acceptable in preventing environmental damage.  No scarring of such areas should be allowed and proper rehabilitation should ensure recovery without any problems.  Erosion prevention measures should be taken right from inception of the construction process.

The proposed Transmission line will have very little impact on the soil and geology within the study corridor.  However there are some sensitive areas mapped within the study corridor especially the areas between Aliwal North and Burgersdrop were the terrain shows extensive evidence of gully and sheet erosion.  Special attention needs to be giving to this area during the construction of the proposed Transmission line.

Some of the soils within the study area have a high erosive index because of their position on the landscape.  These soils are susceptible to water and wind erosion.  Also contributing to this is the lack of proper land management.

Land use and agricultural potential

The aim of the land use and agricultural potential specialist report was to do a study of the Transmission line corridor with regards to the land use and the agricultural potential of the area traversed by the proposed Beta – Delphi 400 kV Transmission line.

The aim of this study was to:

· Provide a description of the current land use along the proposed Beta – Delphi 400 kV Transmission line corridor.

· Present a Map reflecting the current land use in the study corridor.

· Assess the agricultural potential of the study area and provide a representation of this agricultural potential.

· Identify possible impacts the proposed development may have on the land use and the agricultural potential of the area transversed by the proposed Transmission line.

· Make recommendations as to what mitigation measures should be taken to minimise the negative impacts and maximise the positive impacts of the proposed development on the land use and agricultural potential.

The report is primarily comprised of a desktop study and limited four-day site reconnaissance.  The primary sources of information are the 1:50 000 topographical maps of the area, Soil land-type maps from the Institute of Soil, Water and Climate (ISWC) and information originated at the CSIR data centre.

The land traversed by the proposed Transmission line is mostly dominated by unimproved grassland with agricultural dams and some commercial cultivated fields.  Most of the cultivated land areas are located along the perennial rivers and perennial dams.  The Transmission line corridor may cause loss of land and temporary loss of cultivated fields.

The soil potential within the study corridor is dominated by soils with low potential.  Soil potential ranges from low - moderate to moderate along the Modder River west of Bloemfontein.

The following impacts were identified:

· Impact on commercial agricultural lands

· Transmission line could impact smallholdings

· Impact on game farms

· Impact on infrastructure

The servitude along the proposed Transmission line may impact on the land available for development.  Careful placing of the towers to avoid activities or buildings and using the most appropriate design towers, could limit the effect of the proposed Transmission line on land use and property significantly.

Careful placing of the most appropriate design towers would overcome any problem foreseen with farming activities.  Construction should start after harvesting to limit interference with the farmers.  All disturbed lands should be rehabilitated. Care should be taken to avoid placing towers on smallholdings.

All game farms should be avoided.  In instances where a game farm could not be avoided, care should be given to minimise the impact on the game farm.  All disturbed land must be rehabilitated.

Disruption of services should be kept to an absolute minimum.  Proper planning and the use of alternative construction methods should prevent this problem.

The proposed Transmission line will have an adverse effect on the land-use within the corridor, as the proposed Transmission line route will affect commercial agricultural land and grazing lands.

Hydrology and water drainage

The aim of the hydrology and water drainage study was to:

· Describe the hydrological conditions along the proposed Transmission line route including: geo-hydrology, drainage patterns and groundwater;

· Identify critical streams crossed by the proposed Transmission line route and assess the impact of surface water runoff into these streams during construction;

· Determine the impacts of construction of the proposed Beta-Delphi 400 kV Transmission line on water quality;

· Identify appropriate mitigation measures to reduce the potential impact of a reduction in water quality during construction, operation and maintenance of the Transmission line; 

· Recommend mitigation measures to ameliorate any negative impacts associated with potential water pollution;

· Identify and map permanent wetlands, seasonal wetlands, vlei or marsh areas, perennial and non-perennial river courses along the proposed Transmission line;

· Propose mitigation measures to reduce the identified potential impacts on the wetlands.

In order to address the requirements of the Terms of Reference set out for the hydrology and water specialist study, both in the time available and to an appropriate level of detail for the Environmental Impact Assessment study, for which this report was intended, the approach to the study was based on the following:

· Early identification of the potential source.

· Development of generic mitigation and management actions rather than site-specific requirements.

The approach to the study was to review all the 1: 50 000 maps of the study area and the Groundwater Resources Map of the Republic of South Africa.  It should be noted that although liaison with other specialists has taken place during this study, impact assessments and recommended mitigation measures made are based on the hydrological and water resource perspective.

The affected environment consists of areas along three perennial rivers namely the Modder, Kaffer, and Caledon Rivers.  A smaller non-perennial river is the Fouriespruit River.  Other areas that will be affected are agricultural dams, which are numerous along the study corridor.

Much of the land within the proposed Transmission line corridors is agricultural, being largely grazing land-use or open vlei, though there are areas of commercial cultivation.  The water quality of the watercourses is understood to be good.  It is anticipated that the greatest threat to water resources in the area is sediment loading due to poor land management.  At certain locations where poor land management, e.g. overgrazing exists, there is the likelihood of increased suspended sediment in the associated watercourses under storm rainfall conditions.

Much of the land within the study corridor in within the Eastern Cape is unimproved grassland, being largely grazing land-use or open vlei.  There are some areas of commercial cultivation mainly along the riverbanks.  The water quality of the watercourses is understood to be good.  It is anticipated that the greatest threat to water resources in the area is sediment loading due to poor land management.  At certain locations where poor land management, e.g. overgrazing exists there is the likelihood of increased suspended sediment in the associated watercourses under storm rainfall conditions.

The following risks were identified:

· Possible Sedimentation

· Construction of Foundation for towers

· Construction of campsites

· Destruction and polluting of wetlands

Recommended mitigation measures:

· Construction to be done in dry season.

· Work from top of slope downward. 

· Utilise natural system of channelling.

· Ensure early stabilisation of slopes and area cleared of vegetation and topsoil after construction. 

· Bund (isolate) construction area to be dewatered.

· Care in point discharges during dewatering.

· Keep vehicle activity away from the riverbank.

· No dumping of material/spoil within riverbank.

· Self-supporting towers should be used, where possible.

· Area cleared for campsite should not be near riverbank or has a shallow water table. 

· No burying of refuse unless a permit has been obtained.

· No maintenance of construction vehicles along riverbanks and accidental spills should be reported to DWAF immediately.

· Avoid all wetland areas during construction.

· Self-supporting towers should be installed in wetland area and plains

· No dumping of refuse and waste around wetlands (also see soil assessment)

· Hydrocarbon waste from construction vehicles should be dumped or buried at specially assigned sites.

The guidelines for mitigation of the proposed Transmission line under both construction and maintenance are given in the tables on the impact description and assessment further in this Report.  For the level of study and assessment necessary for this Environmental Impact Assessment study, the recommended mitigation actions are necessarily broad in their description.  These management and mitigation are generic for more specific information refer to Eskom’s detailed EMP (APPENDIX C – GENERIC ENVIRONMENTAL MANAGEMENT PLAN).

The net impact of the proposed Transmission line is seen to be negative from a hydrological and water resources perspective.  However, over much of the route the anticipated level of impact is expected to be small and of limited significance.  For these sections, recommended mitigation measures are focussed on management and maintenance procedures.

Electric and magnetic fields (EMFs)

The following is a summary of practice applied by Eskom to limit the ionising and non-ionising effects of the EHV transmission. The specific values predicted for Beta-Delphi 400 kV Transmission line shall be presented. All results have been evaluated for a cross-rope suspension tower (524) with a Triple Tern conductor bundle/phase and a bundle spacing of 38 cm. A second option considered is the use of a compact cross-rope suspension tower for the same project. Prediction for both options and maximum values shall be included.

Ionizing effects (Corona)

The major effect of corona is a broadband audible noise that can vary significantly with weather conditions and altitude. The predicted limits shall be for both fair weather and rain for a noise level that exceeds the limit 50% of the time (L50). The maximum Audible Noise allowed in international high voltage networks is 53 dB(A) The maximum predicted noise level for Beta-Delphi 400 kV Transmission line is 47.6 dB(A) For the sake of convenience, the prediction calculation results have been presented graphically in the Report. The Audible Noise chart presents the lateral distribution of the audible noise in fair weather and rain for the tower and bundle selected.

Non-ionising effects (Electric and Magnetic Fields)

The present consensus of international bodies concerned with research on the effects of power frequency electric and magnetic fields is that there is not enough evidence on their harmful effects.

Most of he electric utilities in the world adhere to the limits recommend by the World Health Organisation (WHO) and by the International Radiation Protection Association (IRPA). The maximum values recommended by IRPA are shown in Table 4 below:

Table 4:
International radiation protection association recommended EMF limits

INTERNATIONAL RADIATION PROTECTION ASSOCIATION RECOMMENDED EMF LIMITS

EXPOSURE

CHARACTERISTICS
ELECTRIC FIELD 

STRENGTH
MAGNETIC FLUX

DENSITY








(kV/m)
mT
(T
mG
Gauss








OCCUPATIONAL






Whole working day
10
0.5
500
5000
5

Short working day
30
5
5000
50000
50

For limbs
-------

25000
250000
250








GENERAL PUBLIC






Up to 24 h per day
5
0.1
100
1000
1

Few hours per day
10
1
1000
10000
10

Table 5:
Values for the cross-rope suspension tower section:


EF

Prediction
MF

Prediction
AN Prediction

L50 Dry
AN Prediction

L50 Rain

Maximum Values
1.7
0.08
29.75
44.75

Servitude Edge
1.26
0.04
27.6
42.6

Table 6:
Values for the compact cross-rope suspension tower option:


EF

Prediction
MF

Prediction
AN Prediction

L50 Dry
AN Prediction

L50 Rain

Maximum Values
2.43
0.052
3.26
47.6

Servitude Edge
0.56
0.012
29
45

Possible issues and associated impacts before and after mitigation

Table 7 depicts the issues of concern raised through scoping and the possible impacts before and after mitigation summarised briefly.  These issues and associated impacts were assessed using the criteria as set out in the Guidelines for Environmental Management (1992), by the Department of Environmental affairs, regulations 1182 and 1183, and expert knowledge of the specialists.

Table 7:
Possible issues and associated impacts before and after mitigation

Issues
Impact before mitigation
Impact after mitigation
Duration

Visual impact




Visual impact – Construction
Negative, medium to high
Negative, medium to high
Short term

Visual impact - Operation
Negative, medium
Negative, low to medium
Long term

Social Impacts




Ensuring a reliable electricity supply to the Eastern Cape Province
Positive, medium
Positive, high
Long term

Future land-use and development options
Negative, medium
Negative, low
Long term

Agriculture and future developments on servitude area
Negative, low
Negative, low
Long term

Employment of local labour
Positive, low
Positive, medium
Medium

Social distribution within existing labour pool
Positive, low
Positive, low
Medium term

Sub-contracting of local contractors
Negative, low
Negative, low
Short term

Stimulation of local economy
Positive, low
Positive, medium
Medium term

Property negotiation and compensation
Negative, medium
Negative, medium
Short term

Resettlement of farm labourers
Negative, medium
Negative, low
Short term

Maintenance of servitude and Transmission line
Negative, medium
Negative, low
Permanent

Disruption of game farming operations during construction and maintenance operations
Negative, medium
Negative, low
Permanent

Security problems associated with an influx of people to an area
Negative, medium
Negative, low
Short term

Spread of HIV/AIDS and transmission of other infections
Negative, low
Negative, low
Permanent

Safety of construction and maintenance teams during work occurring upon game farms
Negative, low
Negative, low
Short term

Transmission line traversing Local development
Negative, medium
Negative, low
Permanent

Topography, pedology and geology




Clearing of vegetation for the installation of foundations for towers
Neutral, medium
Neutral, medium
Short term

Clearing for campsites
Neutral, low to medium
Neutral, low to medium
Short term

Construction of temporary access roads
Neutral, medium
Neutral, medium
Long term

Disturbance of geological fossils
Positive, medium
Positive, medium
Short term

Destruction of wetland soil
Negative, high
Negative, low to medium
Long term

Soil erosion
Negative, high
Negative, low to medium
Long term

Land use and agricultural potential




Impact on commercial agricultural lands
Negative, high
Negative, high
Long term

Overhead Transmission line impacting on smallholdings
Negative, high
Negative, high
Long term

Impact on game farms
Negative, high
Negative, high
Short term

Impact on infrastructure
Negative, high
Negative, high
Short term

Hydrology and water drainage




Increase in storm-flows into watercourses
Status quo, high
Status quo, low to medium
Short term

Reduced sub-surface flow due to Tower foundation
Status quo, low to moderate
Status quo, low to medium
Medium term

Decrease in water quality in water courses
Status quo, medium to high
Status quo, high
Long term

Destruction and pollution of wetlands during construction
Status quo, high
Status quo, high
Short to long term

Decrease in groundwater quality
Status quo, high
Status quo, high
Long term

Ecology




Pylon footprint vegetation
Negative, high
Negative, low
Permanent

Construction activities
Negative, high
Negative, medium
Permanent

Introduction of alien plant species
Negative, medium
Negative, low
Long term

Pollution from litter and spills
Negative, medium
Negative, low
Medium term

Fire
Negative, high
Negative, low
Short term

Herbicides
Negative, medium
Negative, low
Short to medium term

Poaching of fauna
Negative, high
Negative, low
Permanent

Location of access roads
Negative, medium
Negative, low
Permanent

Alien vegetation invasion during construction
Negative, medium
Negative, low
Long term

Recommendations for the Beta-Delphi 400kV Transmission line route alignment

Based on the EIS it is concluded that the most appropriate route for the proposed line would be as given in the following table.  This is a summary of the findings and should be read in conjunction with Figure 11, the study area map indicating the preferred route.

Table 8:
Summary of route alignment recommendations

Alignment
Description

General
Any Transmission line constitutes an unnatural intrusion into the natural environment, and carries with it inevitable environmental implications.  Once a decision has been taken to construct a Transmission line, bird impacts are inevitable, and the best possible solution should be found to limit these impacts as best as possible, especially if threatened species are involved.  In this specific scenario, from a bird interaction perspective, there is little to choose between the two proposed corridors within the study area, as both contain elements of the bird sensitive habitat identified within the study area.

The proposed Transmission line will have very little impact on the soil and geology within the study corridor.  However there are some sensitive areas mapped within the study corridor especially the areas between Aliwal North and Burgersdorp were the terrain shows extensive evidence of gully and sheet erosion.  Special attention needs to be giving to this area during the construction of the proposed Transmission line.

Some of the soils within the study area have a high erosive index because of their position on the landscape.  The soil a susceptible to water and wind erosion.  Also contributing to this is the lack of or current bad land management in the area due to overgrazing or lack of land management in the areas. 

Although the impact of Beta – Delphi 400kV Transmission line is expected to be minor in terms of its effect on the underlying geology, the project area is known to be very fossiliferous. It is believed that only a small number of sites have been identified from the available published maps. Some existing sites as well as potential new sites that may be exposed during excavations may be of international importance. As a result, following actions are recommended if the project is to go ahead:

· Establish the location of and determine the importance of all known fossil sites in the Beaufort Group. This will require the services of a palaeontologist. Sites of major significance, if affected by the project, may require the issuing of a permit by SAHRA under the National Resources Act 2000, which will stipulate certain mitigation measures that will be required.

· Assign a palaeontologist to monitor the project during the construction phase. This would require periodic inspection of any significant excavation sites.  

The proposed Transmission line will have some adverse effect on the land-use within the study corridor.  The proposed Transmission line route will affect commercial agricultural land and grazing lands.  The soil potential map (agricultural potential index) show that majority of the soils within the study corridor has a low agricultural potential, thus low yield.  With some augmentation, the soil potential and agricultural yield could improve to between low moderate soil potential to moderate soil potential.  There are several smallholdings along the proposed study corridor.  Most of these smallholdings should be avoided where possible.  If this is not possible, considerable care should be taken to minimise their impact.  As farm labourers’ residences may fall within the study corridor, a management plan must be put in place to deal with these residences.  The are several new developments arising within the study corridor.  This development consists mostly of game farms developed for tourism.  Considerable care should be given to minimise the impact of the proposed Transmission line on these tourism developments.  All nature conservation areas were avoided during the determining of the study corridor for the proposed Transmission line.  There might be some indirect impact on the nature conservation, but this will be address by the ecologist and bird specialist.  The recommended mitigation measures contained in this report should be used in conjunction with other specialist reports.

The net impact of the proposed Transmission line is seen to be negative from a hydrological and water resources perspective.  However, over much of the route the anticipated level of impact is expected to be small and of limited significance.  For these sections, recommended mitigation measures are focussed on management and maintenance procedures.  A negative hydrological impact due to the proposed Transmission line between Reddersburg and Aliwal North route will be difficult to avoid.  Much can be done to minimise the impacts.  However mitigation measures need to be considered at an early stage in the planning and design of the route.  Many of these measures aim to protect the surrounding environment and they need to be adopted in the light of the requirements of other specialist study findings, particularly those on wetlands and soils.  A particular issue on the route between Redderburg and Aliwal North will be the protection and sustainability of the wetland areas of which, there are many.  In addition to ecological interests, these are seen to be important features of the hydrological environment.  Though mitigation guidelines are given here these need further investigation.  A further area of concern is the impact of construction of the proposed Transmission line route on the hydrological environment.  Steep working slopes will put a higher probability on flash floods and severe erosion. The planning and management of construction will need particular attention, and should be a part of all stages of the design of the new road.
The Eskom Beta-Delphi Transmission Line will exert a negative influence on the visual environment.  This is largely due to:

· high visibility of construction activity within a zone of uniform visual pattern;

· the low visual absorption capacity of the setting which is attributable to:

· relatively flat topography;

· the low vegetation height (less than one metre);

· the lack of visual diversity;  and

· a general lack of rising landforms as a backdrop.

· the length of the route will expose it to many viewers;

· the need to cut across or expose the existing landform to accommodate the access road; and

· the height of the pylons could be dominant in the landscape it mitigation is not built into the planning process.

The significance of the visual impact during construction is regarded as moderate due to the construction activities.  This is of a short duration until the rehabilitation is complete.  The overall significance of the visual impact of the Transmission line during operation is regarded as low negative rather than moderate due to the implementation of the mitigation measures especially the route selection.  Although it is not possible to screen the Transmission line, the placement of route where it is not readily seen in silhouette, is aligned away from towns and conservancies and planned to run parallel with existing visually intrusive infrastructure assisting in minimising the visual impact.  Furthermore the Transmission line is often viewed from extensive distances, which diminishes considerably the visual intrusion to where it becomes insignificant at distances beyond five kilometres.

AB
From a social perspective the western alternative is recommended for this section due to the SADF base and airstrip that will be impacted upon by the eastern alternative. However, the following modifications were made to the western route:

· The route was taken slightly south of the Lonalis/De Brug settlements and taken straight to Section B, which was brought westwards to miss the smallholdings before travelling southwards. Importantly, this slightly new alignment impacts farms that were previously on the furthest edge of the study area.

From an ecological perspective, there are number of seasonally wet pans. These should be avoided and any alignment should go around these. Both the western and eastern alternatives of AB cross the Modder River. From an ecological perspective however the western and eastern alternatives are similar.

BC
From a social perspective the entire route was brought slightly eastwards to miss a number of smallholdings and certain outcrops for biophysical and visual reasons. A number of bends were included so that the Transmission line would travel as close to the western side of Reddersburg resulting in a minimal impact to developing farming/tourism enterprise developments. For technical reasons of alignment at Road 717 the Transmission line was moved westward again but kept parallel to the R30 to impact the farm Syferfontein as little as possible.

From an ecological perspective no alternatives were identified here.

CD
From a social perspective the eastern route was the preferred option on this section due to there being areas of natural vegetation and value, as well the development of game enterprises along the Caledon River. Important modifications made were as follows: 

· The furthermost eastern alternative was selected to run as close to the R30, and the existing infrastructure as possible. However, in order not to impact on a number of farm homesteads along the servitude line, this line was brought slightly westwards. Furthermore, in order to take cognisance of other potential developments along the Caledon River the Transmission line was taken straight to a point east of the original alternative. 

From an ecological perspective both the eastern and western route alternatives cross the Caledon River. The western alternative route potentially fringes on what are possibly seasonally wetter areas. In addition, the western route will need to cross a mountain ridge between points W1 and W2. As stated earlier in this report it is preferable to avoid mountainous or rocky areas wherever possible since these areas provide additional and more varied habitats along the route.  The eastern route between points C and D with possible variations depending on other factors is the preferred route.



DE
From a social perspective the eastern alternative was preferred in this section. This route follows existing infrastructure better than the other alternative that also impacts the Stormbergspruit. 

From an ecological perspective, both the western alternative (being a straight line between D and E) and the eastern route cross the Orange River. The environment between points D and E is probably the most degraded of the entire route. There are significant patches of erosion which have occurred here probably as a result of overgrazing on the grasslands.  From an ecological perspective either the western or eastern route will be suitable.

EF
From a social perspective the western alternative was the preferred option on this section. This route had less impact upon the narrow pass through the mountains and was deemed to be a more environmentally friendly alternative. 

From an ecological perspective either the western or eastern route will be suitable.

FG
From a social perspective the preferred alternative for this section is to take initially the most eastern alternative and then return to where the routes converge to follow the western alternative. The following were important considerations:

· The initial eastern alternative follows the existing infrastructure well and provides the most suitable place to pass through the mountain range. 

· For the remaining section, the eastern route was not preferred by stakeholders due to the visual impact that would result from high points such as at Penhoek. As this region is also developing into a game farming/tourism district the visual intrusion was not welcomed.

· The western alternative alongside the Buffelsspruit was aligned as close as possible to the existing infrastructure in order not to impact upon any current and future game enterprise developments on the western side of Sterkstroom. Unfortunately due to the presence of an aerodrome the Transmission line needs to be taken around the western side of the outcrop which is closer to the game enterprise developments. 

Again, from an ecological perspective, with this section of the corridor there are two alternatives, a west and an eastern alternative. Within each alternative there are possible variations but the determinants of these are based on criteria other than ecological. Broadly however, the western alternative is the preferred one from an ecological perspective. The eastern route crosses high mountain plateaux, on which there is a large pan, Die Pan, as well as a number of small pans where the rock is shallow. The grasslands along this eastern route, being more moist than those found along the western route are likely to be more diverse than those in the lower lying, drier areas of the western route. In addition the western alternative is already more disturbed by agriculture making it more suitable for the Transmission line alignment.

GH
This section is no longer under consideration as the Transmission line from the western side of the outcrop near Sterkstroom bypasses section G and joins section H. The only important considerations are to select the exact alignment in order to impact the existing homesteads as little as possible.

H-Delphi
The eastern route is, from a social perspective, the preferred option for this section as it follows an existing Transmission line for much of the section and, thus, has less social and visual impact.  Importantly, this preferred route has been selected considering a range of technical, social, visual and natural environmental factors. It is a selection that is based primarily at a regional scoping level and certain impacts that are more local in nature still need to be identified and mitigated if required. Thus, it is recommended that during the negotiations with landowners, certain alternatives and modifications be re-assessed in the light of this new information.  Should issues of a social nature be raised during the landowner negotiations that have not been adequately identified or addressed at this level of investigation, it is recommended that a further social assessment be commissioned to provide comment on this issue prior to the Environment Impact Assessment Report being finalized.

From an ecological perspective, two alternatives have been identified for the line from point H to Delphi substation. The western alternative crosses areas that have been grazed as a part of the agriculture practices in the area but these are open areas which have not yet been disturbed by other activities. The eastern alternative follows an existing Transmission line for large portion of the route where access roads and Transmission line related disturbance has already occurred. As a result of this existing disturbance the eastern route is this route is the preferred alignment form an ecological perspective.
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1.
INTRODUCTION AND BACKGROUND

P. D. Naidoo & Associates (PDNA) were appointed by Eskom Transmission as the Independent Environmental Consultant to undertake the environmental investigation for the construction of a 350 km, 400 kV Transmission line from Beta substation (situated to the north-west of Bloemfontein in the Free State Province) to Delphi substation (situated approximately 140 km to the north-west of East London and in close proximity to Queenstown in the Eastern Cape).  Refer to Figure 1 and Figure 11 (page 192) for maps to show the extent of the proposed Transmission line.

Table 9:
Geographical positions

Substation
Latitude
Longitude

Beta
28º 43’ 20”
25º 42’ 20”

Delphi
32º 00’ 30”
26º 48’ 30”

1.1.
Outline of the project proposal

It is the intention of Eskom Transmission to secure servitude rights for the proposed Transmission line as well as to obtain a Record of Decision to preceed with the proposed construction of the 400 kV Beta-Delphi Transmission line.

Various factors play a role for the execution of the environmental investigation at present:

· Firstly the reliability of the existing power supply to the Eastern Cape is under increased demand, which means that a new Transmission line will contribute to the strengthening of this supply.

· Secondly the prediction for the growth in demand for additional electricity in the Eastern Cape shows that the current system will not be able to cope with the predicted demands, especially if the proposed Coega development commences.

· Thirdly Eskom Transmission aims to develop the national electricity grid in such a manner as to secure uninterruptible power supply to different parts of the country.  This requires that the national grid consists of loops where the power comes from two or three alternative directions (Refer to Figure 10 for the layout of the National grid system).

These three main factors will also determine the timeline for construction of the proposed Transmission line.  If the increase in demand requires quick solution, the proposed Transmission line would have to be constructed in three to seven years time.  If the economic growth in the Eastern Cape is not as fast as anticipated, the need for the provision of an additional Transmission line could arise in ten to fifteen years time.
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Figure 1:
Map showing the extent of the Beta-Delphi Transmission line (VIA Beta-Delphi 2001)

In both cases it is a wise decision to carry out an Environmental Impact Assessment in order to provide I&APs with enough planning lead time, giving then the opportunity to project their business and personal interests in conjunction with the proposed Transmission line.  Although negotiating and securing a servitude for a Transmission line is not a listed activity according to the above said regulations, Eskom Transmission would like to show its good will and conduct an EIA and a public consultation process regarding the proposed activity.

1.2.
Transmission and distribution of electricity

Electricity is generated in coal-fired and hydro-electric power stations and is transported along Transmission lines to areas where it is needed. As electricity cannot be stored it is necessary to generate and deliver electricity over long distances the instant that it is needed. A kilo-Volt (kV) is a measure of how much electrical current can be carried by a Transmission line. At present, most of Eskom Transmission’s long distance Transmission lines are 400kV lines or smaller. This electricity has to be delivered at a lower voltage (220V) in order to be used by the consumer, yet, cannot be transmitted over long distances at these voltages without significant losses. Thus, transformers are used at substations to step-up or step-down the voltage to the level required.

1.3.
Construction and maintenance activities 

Eskom Transmission selects the route for a Transmission line to achieve the most suitable balance between environmental, technical and financial parameters with the aim of an Environmental Impact Assessment being to minimize environmental impacts of the Transmission line. 

Once a servitude route has been established, an Eskom Transmission negotiator approaches each individual landowner to reach agreement upon the final position and compensation. The negotiator obtains an option from the landowner to erect a Transmission line. The landowner is compensated for the actual financial loss and inconvenience caused by the granting of the servitude. If the option is exercised, a servitude in Eskom Transmission’s favour is registered with the Deeds Office. 

The servitude gives Eskom Transmission certain defined rights for the use of the specific area of land. These are:

· Access to erect a Transmission line along a specific negotiated and agreed route as indicated on a map, of which the landowner receives a copy.

· Reasonable access to operate and maintain the Transmission line inside the servitude area.

· The removal of trees and vegetation that will interfere with the operation of the Transmission line, unless determined otherwise.

The landowner is prevented from erecting any structures or carrying out activities under the Transmission line that would interfere with the safe operation of the Transmission line. However, standard farming practices such as crop cultivation, grazing and the use of farm roads may continue as normal. 

The construction of the Transmission line involves different teams working in phases. These operations are not always continuous and each phase would involve a return to site by the contractors. A summary of the different teams is as follows:

· Surveyors.

· Bush clearing team.

· Gate and fencing team.

· Foundation laying team.

· Tower erection team.

· Stringing team. 

The construction of a Transmission line occurs at a speed of approximately 30 days per kilometre. Importantly, once the contract has been awarded to the contractor, an Eskom Transmission agricultural liaison officer will contact the landowner to discuss access, the condition of the area and roads, and the extent of the work that is to take place. This contact will be maintained with the landowner throughout the construction of the Transmission line to monitor any damage to crops or property. Once construction has been completed, this officer will ensure rehabilitation of the site has been completed and the landowner will be requested to sign a release form stating satisfaction with the way in which the area has been rehabilitated. 

Eskom Transmission requires access to the servitude to enable maintenance of the Transmission line. This could require traversing private property. Maintenance is carried out at regular intervals and is often done by helicopter so that electricity supplies are not disrupted. The servitude will need to be cleared occasionally to ensure that vegetation does not interfere with the operation of the Transmission line. 

1.4.
Proposed activity

Electricity cannot be stored and it is therefore necessary to generate and deliver power over long distances at the very instant it is needed.  In South Africa, thousands of kilometres of high voltage lines transmit power, mainly from the power stations located at the coal fields in the Mpumalanga Province to major substations at different locations in the country, where the voltage is reduced for distribution to industry, businesses, homes and farms all over the country.

The proposed project comprises the following development components:

1.4.1.
Transmission line and Pylons

The pylons that will support the 400 kV Transmission lines will consist of two steel support structures supported by guy wires (Figure 2).  The Transmission lines will be suspended between the supports.  These 35 m tall pylons use far less steel in their structure than the commonly seen self-supporting pylons.  The self-supporting pylons will be used where the ground is unstable or where the Transmission line changes direction.  The reduced steel quantity has the added benefit in that they are less visible and obtrusive within the landscape.
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Figure 2:
400kV Transmission line cross-rope suspension pylon

1.4.2.
Access Roads and Construction Camps

Access roads will be required to transport personnel to site and for maintenance purposes.  In areas that are inaccessible materials are brought in by helicopter.

Construction camps will need to be developed in strategic positions where they provide the optimum access to as much of the construction route as possible.

1.4.3.
Construction

Large scraper equipment will be used to establish the access roads.  Excavators / TLBs are generally used to excavate for the foundations.

Construction takes place in phases.  The foundations of the towers are laid first, followed by the assembly of the towers on the ground, then the erection of the towers and finally the stringing of the conductors.  These operations are not always continuous and each phase would involve a return to the site by the contractors.

Once the construction is complete, this same representative will ensure that all restoration work has been completed satisfactorily.  The landowner will be asked to sign a release from, providing written confirmation that rehabilitation was completed to his satisfaction.

All areas that will be disturbed such as construction camps, access roads and the construction area around the pylons will be stripped of topsoil, which is stockpiled for later use.

1.4.4.
General

Negotiating and securing a servitude for a Transmission line is not a listed activity (EIA Regulations promulgated in terms of the Environment Conservation Act No. 73 / 1989).  Nevertheless Eskom Transmission undertook an EIA investigation at an early stage prior to construction for the following reasons:

· Providing affected landowners as well as identified I&APs with enough lead time so they can plan their activities taking into consideration the future construction of 400 kV Transmission line;

· The economic growth in the Eastern Cape will dictate the time frames for the construction of the proposed Transmission line;

· There is already an existing need to provide a more reliable power supply to the Eastern Cape, which need will be satisfied by the construction of the proposed Beta-Delphi Transmission line;

· By executing an EIA at this stage of the project, Eskom Transmission would like to show transparency and respect towards the public’s needs, concerns and ideas, as well as the current environmental law in South Africa.

1.5.
The need for the proposed 400 kV Transmission line

There are two 400 kV overhead Transmission lines that feed electricity to Poseidon substation (Refer to Figure 10, the map of showing the National grid system), close to Somerset East.  Poseidon substation supplies almost all of the customer loads in the Greater Eastern Cape Region.  Electricity is transmitted from Poseidon substation, via two networks consisting of 220 kV and 400 kV Transmission lines, to consumers in Port Elizabeth, East London and surrounding areas.  The two 400 kV Transmission lines into Poseidon are becoming heavily loaded.  The recorded peak loading is 1020 MW.  It is expected that the firm capacity of 1200 MW will be exceeded within the next five years.  The primary constraint on the amount of power that can be delivered at Poseidon substation is the loss of any one of the Hydra-Poseidon 400 kV Transmission lines. 

The Coega Development Corporation are proposing the development of the Coega deep harbour project and the associated Coega Industrial Zone, located about 20 km from Port Elizabeth.  If the proposal is given a “green light” to proceed, the anchor tenant is expected to be a Steel Smelter project.  This project will consist of three arc furnaces, steel mills and a steel beneficiary plant.  When completed, the project is expected to consume about 500 megawatts of electricity. 

The existing Transmission lines feeding into Poseidon substation do not have sufficient firm capacity to supply this additional load, without shedding a large portion of the other loads in the Greater Eastern Cape region, supplied from Poseidon substation.  The economic cost to the region as a whole could amount to millions of Rands should there be a deterioration in the quality and reliability of the electricity supply.  It is also the Eskom Transmission’s intention to provide higher reliability of the supply to the Eastern Cape by providing an alternative Transmission line to the province.  To satisfy the long-term electricity supply requirements and improve the reliability of supply to the electricity consumers it is proposed to construct a 400 kV Transmission line between Beta and Delphi substations.

1.6.
The advantages of building the Beta–Delphi 400 kV Transmission line

The construction of a Beta - Delphi 400 kV Transmission line instead of a 3rd Hydra-Poseidon 400 kV Transmission line offers several advantages from a techno-economic point of view (Refer to Figure 10, page 191):

· The proposed Transmission line will de-load the Beta-Hydra power corridor, thereby delaying the need for future reinforcement of this corridor. 

· With the existing network configuration, a bottleneck exists at Hydra substation since all of the electricity in the Greater Eastern Cape Region flows through this substation.  The new 400 kV Transmission line will provide an alternative source of electricity from Beta substation. The risk of loss of load due to the loss of Hydra substation is therefore greatly reduced.

· The new Transmission line will delay the need to reinforce the supply to East London and surrounding areas since the existing constraint of an outage of the Delphi-Poseidon 400 kV Transmission line is removed.

· System losses due to electrical resistance of the lines will be significantly reduced.

· When reinforcement options were looked at, the best option was chosen to ensure that an optimised mix of cost, technical benefit and environmental impact is achieved.

It is clear that a new Beta-Delphi Transmission line will be needed as all options for optimisation of the existing infrastructure have already been studied.  The new Transmission line will be brought into operation at the time when the load growth and demand requires it.  It is however necessary to secure the necessary servitudes timeously, to ensure this will be possible.
1.7.
Project alternatives to the proposed Beta-Delphi 400 kV Transmission line

Electrical supply constitutes a complex system of generation facilities, substations and Transmission lines.  The system operates on a demand-supply structure.  The power is generated and transmitted at the moment it is needed.  Sufficient spare generation capacity is currently available on the Eskom system to supply the expected increases in load demand in the Greater Eastern Cape Region.  It is therefore not necessary to increase generating capacity to cater for the forecasted load growth.

The Transmission system must be reinforced to meet the following criteria:

· Meet expected future increases in load demand;

· Satisfy the firm supply requirements of the Coega Industrial Development Project if the project reaches construction and operation phases;

· Maintain existing levels of reliability and quality of supply;

· Minimise cost; and

· Minimise any adverse environmental impact.

1.7.1.
Alternatives for satisfying the need for more reliable power supply

The alternatives, listed below, for satisfying the need for more reliable and / or increased power supply to the Eastern Cape were investigated by Eskom.  These alternatives should be considered together with the national grid system, Figure 10 (Page 191).

1.7.1.1.
The ‘DO NOTHING’ option

If a 1st Beta-Delphi 400 kV Transmission line is not constructed, Eskom will be unable to meet load demand requirements or maintain existing reliability and quality of supply.  In addition, it will not be possible to meet the expected load demand if the proposed Coega Industrial Zone development in the Greater Eastern Cape Region takes place.

1.7.1.2.
Demand side management

Demand Side Management (DSM) can generally be defined as the activities performed by the electricity supply utility, which are designed to produce the desired changes in the load shape through influencing customer usage of electricity and to reduce overall demand by more efficient use.  These efforts are intended to produce a flat load duration curve to ensure the most efficient use of installed network capacity.  By reducing peak demand and shifting load from high load to low load periods, reductions in capital expenditure (for network capacity expansion) and operating costs can be achieved.  Some of the basic tools are the price signals (such as time of use tariffs) given by the utility and direct load management.  This option is practiced to a certain extent, but is currently not considered feasible for expansion in this particular region.

An interruptible tariff could be offered to the proposed steel smelter project to be located in the Coega Industrial Development Zone.  Obviously the customer would agree to such an option only if his plant would not be damaged and the cost saving from the lower tariff can be expected to outweigh the loss of production or extra costs from overtime to make up lost production.  In the case of a steel smelter it is normally acceptable to interrupt the arc furnaces since this will not lead to any significant plant damage.  This amount of load shedding would however be insufficient to enable the remaining load to be supplied on the two Hydra-Poseidon 400 kV Transmission lines.  As a result, firm supply cannot be provided by implementing DSM options.

1.7.1.3.
New generation systems

A new coal fired or nuclear generation plant could be commissioned close to the load centres.  This option is not considered feasible since Eskom has surplus generating capacity and is therefore reluctant to commit to new capacity while existing power stations are "mothballed” and not yielding a return on investment.  Even if a new capacity while existing power stations is considered, it will have to be of a suitable MW (<200 MW) size to make it economically feasible for Eskom to invest in such a plant.  Additional Transmission lines would have to be built to connect the power station to the electricity grid and to transmit the electricity onwards.  This would have a more negative overall impact on the environment.

One alternative is to establish a number of nuclear pebble-bed modular reactors close to the load centres.  These units are sized small enough to be able to supply the required local load demand without the need to transmit excess electricity to other geographic locations.  This technology, however, is still in the early stages of development.  A project is currently underway to establish a demonstration plant in the Western Cape Province, close to Koeberg Power Station.  It is expected that it will take a number of years before this technology can be made commercially available at a competitive cost.  The option of a nuclear pebble-bed reactor can therefore not meet the short to medium load requirements at in the Greater Eastern Cape Region.

1.7.1.4.
Construct a 1st Eros-Neptune 400 kV Transmission line

While a 1st Eros-Neptune 400 kV Transmission line would satisfy the need for additional supply capacity, it is not an optimal solution due to the following reasons:

· Firstly, techno-economic studies have shown that is not the best long-term solution to source power from Eros substation.

· Secondly, this option would cause the Transmission lines feeding the KwaZulu-Natal area loads to become more heavily loaded.  Future reinforcements there would have to be brought forward to cater for the additional loading requirements.

· Thirdly, the existing Transmission line corridor that feeds electricity from the Mpumalanga Province via Gauteng and the Orange Free State to Transmission substations in the Greater Eastern Cape Region would be significantly underutilised.  The reason being that a large portion of the electricity would then be supplied by the KwaZulu/Natal Transmission lines.

· Fourthly, system losses due to Transmission line resistance would be much higher over the longer distances.

1.8.
Alternative routes for the proposed Beta-Delphi 400 kV Transmission line

The are two main options for the proposed routes within the study area, namely Eastern and Western options (Refer to Figure 11, page 192).  The two options were selected on the basis that they are the best alternatives that will minimise the environmental impact of the proposed development.  The preferred route option was determined based on:

· the public opinion,

· specialist recommendations,

· environmental characteristics, and

· techno-economic cost-benefit analysis.

1.9.
Outline of report structure

The Environmental Impact Report is structured in the following way:

Executive Summary

This is a summary on the whole report, its findings and recommendations.

Chapter 1

Short background information on Eskom Transmission, the proposed Beta-Delphi Transmission line project and other introductory information relating to the proposed Transmission line.  It also describes the need additional transmission capacity and strengthening of the electrical supply system.  The chapter continues to describe the alternative ways of satisfying the need as well as the proposed strategy to satisfy the need.

Chapter 2

Terms of reference for the Environmental Impact Study.

Chapter 3

This chapter describes the approach followed for this study, the objectives of the Environmental Impact report and the assessment procedure.

Chapter 4

Assumptions and limitations relating to the specialist studies and the EIR.

Chapter 5

Pertinent legislation applicable.

Chapter 6

The process adopted for the Environmental Impact Study and terms of reference for the specialists.  This chapter contains a list of the specialist who formed part of the specialist study team.

Chapter 7

The Environmental Impact Assessment process for this study.

Chapter 8

Description of the project environment.

Chapter 9

Public consultation process followed for this study.

Chapter 10

Description of the affected area.  The description of the affected project environment was relevant to the specialists’ field of expertise.  An indication of the sensitivity of the project environment is given in this chapter.

Chapter 11

Identification of the impacts and risk sources associated with construction and operational phases for the project.

Chapter 12

Impact description and assessment of the impacts associated with the project

Chapter 13

Recommended management and mitigation measures of all the significant impacts associated with the project.

Chapter 14

Conclusion and recommendations.

2.
TERMS OF REFERENCE

After careful consideration of various project alternatives to provide reliable electricity supply to the Eastern Cape (See Chapter 3 of Scoping Report), a new 400 kV Transmission line (from Beta substation in the Free State Province to Delphi substation in the Eastern Cape) proved to be the most feasible alternative.  There is no existing servitude between the two substations and therefore it is the objective of this study to identify the most suitable Transmission line route based on environmental and socio-economic costs – benefit analysis and obtain a permission from the Department of Environmental Affairs and Tourism (DEAT) to proceed with the proposed development.  Numerous alternative routes was identified and the most feasible route option was identified on the basis of the specialist studies’ finds and recommendations as well as an input from I&APs and key stakeholders derived during the Public Participation Programme.

3.
APPROACH TO THE STUDY

Following the Application procedure as prescribed by the EIA Regulations (Implementation of Section 21, 22 and 26 of the Environmental Conservation Act) as well as the requirements in terms of GN No. 1182 and 1183 (5 September 1997), PDNA has compiled this Environmental Impact Report (EIR).  The following outlines the sequence of actions taken to complete the EIA investigation and, ultimately, to obtain a Record of Decision for the Client (Eskom Transmission) to proceed with the construction of the proposed 400 kV Beta-Delphi Transmission line.

3.1.
Objectives of the Environmental Impact Report

The EIA regulations stipulate that an Environmental Impact Report can be finalised after the plan of study for EIR for the proposed activity is accepted.  The objectives of the Environmental Impact Report (EIR) are to:

· To establish the need for increased electricity supply to the Eastern Cape Region.

· To examine the different options for addressing the need.

· To identify the most appropriate option acceptable to all interested and effected parties including Eskom Transmission.

· To summarise all the information gathered during all phases of the Environmental Impact Assessment (EIA).

· To analyse and synthesise all information and to ensure correctness of information.

· To assess the potential significance of impacts associated with the most appropriate option.

· To make recommendations concerning the project, based on the gathered information.

· To comply with the IEM guidelines of the Department of Environmental Affairs and Tourism.

· To provide an opportunity for public review of the report findings.

Issues and concerns, raised to date by the I&APs and key stakeholders during the Public Participation Programme, were collected, processed and addressed in the Draft Comments and Response document, which formed a vital part of the Scoping Report.  The updated Comments and Response document, compiled after the scoping phase of the EIA process, has been included as APPENDIX B – COMMENTS AND RESPONSE DOCUMENT.

3.2.
Method sequence followed

The general procedure that was followed in producing the Scoping Report is outlined below:

· Identified Interested and Affected Parties (I&APs) and the general public were informed about the project through newspaper and radio advertisements, letters of invitation and a Background Information Document and invited to participate in the Scoping exercise.

· A series of public open days were held in the tows of Dealsville, Reddersburg, Smithfield, Aliwal North, Burgersdorp, Sterkstroom and Queenstown and at the Gariep Aventura Resort, in order to provide information to I&APs through a mobile display and direct interaction with members of Eskom and the Environmental Investigation team.  I&APs were also afforded the opportunity to raise issues.

· The issues raised at these open days were recorded and included in the Comments and Response Report as part of the Public Participation Programme (See APPENDIX B – COMMENTS AND RESPONSE DOCUMENT).

· Using the information on issues gained at the open days and through specialist input, specialist consultants were appointed to study and report on the positive and negative impacts associated with the Transmission line.  In addition, mitigation measures to reduce the negative impacts were presented.

In order to be proactive and understand better both the biophysical and social issues, specialists were appointed earlier than usual in the IEM process.  In this way the specialists were able to identify many of the critical issues and start to formulate their study programme and mitigation actions concurrently with the Public Involvement Programme.

· Following completion of the Draft Scoping Report it was sent for peer review and comment by the I&APs.

· On receipt of the reviewers’ comments the report has undergone finalisation and was then submitted to the Department of Environmental Affairs and Tourism in Pretoria with a copy to the Free State and Eastern Cape provinces.

The methodology followed is similar to that which would be followed when preparing an environmental impact study.  However due to the time constraints of the programme the specialist field investigation and the public involvement programme ran concurrently.  This was made possible by earlier environmental work that was done and which identified important issues.

All concerns that were raised by the public at the information open days, in letters and through personal communication, were collated and forwarded to the Independent Environmental Consultant who dealt with the subjects, inter alia, by referring them to the specialists for comment.

These concerns and the way in which they are dealt with are cross-referenced in the Environmental Impact Report (EIR) with those issues collated in the social consultant’s issues report.

All the significant issues that have been identified through the public involvement process and the specialist studies were assessed in a particular manner.  This assessment was done according to the following procedure and criteria.  These criteria are taken from the EIA regulations, published by the Department of Environmental Affairs and Tourism (April 1998) in terms of the Environmental Conservation Act no. 73 of 1989 (Refer to Section 

6.
THE EIA PROCESS ADOPTED FOR THE STUDY
).

4.
ASSUMPTIONS AND LIMITATIONS

The following assumptions and limitations are applicable to this Environmental Impact Assessment study:

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

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

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

· The location and extent of the construction and labour campsites, as well as material lay-down areas will only be determined during the design and construction phases.  These are, however, of a relatively temporary nature and can effectively be controlled through the Environmental Management Plan;

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

· Localised visual perceptions of the economically depressed communities of the population have not been tested as these may be influenced rather by the economic and job opportunities that will exist rather than the direct visual perception of the project.

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

· A Visual Absorption Capacity (VAC) study was limited to the specialist’s field experience rather than through a full assessment due to budgetary constraints.

· All background information and data received were valid and accurate at the time of undertaking the Social Impact Assessment.

· Due to the tight time frames under which the Public Participation Programme had to be conducted, all potentially affected landowners had not been personally contacted in time to attend the public open days. 

5.
LEGISLATIVE FRAMEWORK

The purpose of this section is to investigate a large variety of mainly environmental law related aspects. Over the past few years the already considerable body of specialist laws that have an environmental impact, such as laws dealing with water, agricultural aspects and others, had been extended steadily. To this had been added a variety of overarching legislation. This overarching legislation has as its purpose the establishment of a structured process, in which the total impact of a project such as the Beta – Delphi Transmission line is investigated. To this end, overarching structures such as environmental impact assessments had been established, in which control over many specific impacts is integrated.

The study terms of the legislative framework refers in essence to three aspects:

· The first is to ensure that all the overarching requirements are complied with. In this regard the requirements of Regulation 1183 of 5 September 1997, the environmental impact assessment conducted, the involvement of stakeholders in general, compliance with the new Constitution and similar aspects are dealt with.

· The second aspect deals with the detailed specific legislative requirements that must be met with regard to specific aspects.

· The third deals with more general legal aspects such as the possibility of land claims and the changes in the legislation that can affect the project.

5.1.
The broad legal framework
The role that legislation plays in a project such as the Beta-Delphi Transmission line has changed drastically over the past few years. Previously the approach was to ignore environmental consideration and to get on with the planning. If it then appears that there are certain unacceptable impacts, they were dealt with as an “end-of-the-line” problem. It has been described as a “business as usual with the treatment plant” approach. The present approach is that environmental impacts must be regarded as essentially management problems that must be addressed in the entire management process starting with initial planning. In this regard it is on the same footing as is technical, engineering, financial, economic, safety and health, design and other relevant features that must be dealt with in the planning process. The intention is that all potential environmental impacts are identified at the planning stage. In order to deal with them adequately, the extent and seriousness of the impact must be determined or quantified and appropriate management steps taken.

The implication is that it becomes increasingly difficult for specialist disciplines to identify fully the legal constraints, under which they must operate.  The specific legislation such as the requirement to get a permit for a river diversion is relatively easy to determine. Where a management approach must be followed, a variety of impacts must be co-ordinated. The law applicable to such co-ordinated aspects will be dealt with in following sections of the legal investigation where holism and the cumulative effect of impacts are discussed.

These management steps can be divided into mainly two categories. The one category is avoiding such an impact.  This could be where an important wetland could be impacted and where the Transmission line is shifted to avoid the wetland, and the second management approach is to mitigate the extent of the impact or to build in trade-offs, where they cannot be avoided.  Over the past few decades, project managers increasingly applied this approach.

The decisions taken in the implementation of the project must be reasonable as meant in section 33(1) of the Constitution of the Republic of South Africa, Act No 108 of 1996 (the Constitution).  What is meant by this section, is that the decision-maker, which in this case will be the National and Provincial authorities dealing with environmental management, must take all impacts into consideration, prioritise them in a reasonable manner and arrive at a decision that meets the objective requirements of reasonableness.  This legal requirement forms a part of an effective business management process.  In this regard the Client (Eskom) must assist the decision-maker in providing that information.

5.2.
Constitution of the Republic of South Africa (Act 108 of 1996)

The Constitution of the Republic of South Africa (Act 200 of 1993), the interim Constitution, and the Constitution of the Republic of South Africa (Act 108 of 1996), the new Constitution, both have major impacts on environmental management.  The main impacts are the protection of environmental and property rights, the drastic change brought about by the sections dealing with administrative law such as access to information, just administrative action and broadening of the locus standi of litigants.  These aspects provide general and overarching support and are of major assistance in the effective implementation of the environmental management principles and structures of the 1989 Act and 1998 Act.

5.3.
National Environmental Management Act (No. 107 of 1998)

The National Environmental Management Act (NEMA) (Act no. 107 of 1998) makes provisions for co-operative environmental governance by establishing principles (APPENDIX A) for decision-making on matters affecting the environment, institutions that will promote co-operative governance and procedures for co-ordinating environmental functions exercised by organs of the State and to provide for matters connected therewith.  Section 2 of the Act establishes a set of principles, which apply to the activities of all organs of state that may significantly affect the environment. These include the following:

· Development must be sustainable;

· Pollution must be avoided or minimised and remedied;

· Waste must be avoided or minimised, reused or recycled;

· Negative impacts must be minimised and positive enhanced;

· Responsibility for the environmental health and safety consequences of a policy, project, product or service exists throughout its complete life cycle.

These principles are taken into consideration when a Government department exercises its powers, for example, during the granting of permits and the enforcement of existing legislation or conditions of approval.

Section 24 provides that all activities that may significantly affect the environment and require authorisation by law must be assessed prior to approval.  In addition, it provides for the Minister of Environmental Affairs and Tourism or the relevant MECs to identify:

· new activities that require approval;

· areas within which activities require approval;

· existing activities that should be assessed and reported on.

It also provides for the Minister to make regulations with respect to the manner in which investigations should occur.  No regulations have been issued under Section 24 of NEMA as yet.  Regulations promulgated under the Environmental Conservation Act, Act No. 73 of 1989, are therefore applicable.

Section 28(1) states that “every person who causes, has caused or may cause significant pollution or degradation of the environment must take reasonable measures to prevent such pollution or degradation from occurring, continuing or recurring”. If such pollution or degradation cannot be prevented then appropriate measures must be taken to minimise or rectify such pollution or degradation.  These measures may include:

· assessing the impact on the environment;

· informing and educating employees about the environmental risks of their work and ways of minimising these risks;

· ceasing, modifying or controlling actions which cause pollution/degradation;

· containing pollutants or preventing movement of pollutants;

· eliminating the source of pollution or degradation; and

· remedying the effects of the pollution or degradation.

The authorities may direct an industry to rectify or remedy a potential or actual pollution or degradation problem.  If such a directive is not complied with, the authorities may undertake the work and recover the costs from the responsible industry.

Legal Requirements for Eskom Transmission

Eskom Transmission has the responsibility to ensure that the proposed activity and the EIA process conform to the principles of NEMA and Regulations under the Environmental Conservation Act.

Eskom Transmission is obliged, under section 28 to take actions to prevent pollution or degradation of the environment.

5.4.
EIA Regulations promulgated in terms of the Environment Conservation Act (No. 73 / 1989)

The Environment Conservation Act (No. 73 of 1989) makes provision for the assessment of activities that are potentially detrimental to the environment
.  Identified activities require authorisation from the relevant authorities based on the findings of an assessment of the impact of the proposed activity on the environment
.  

Activities have been identified in the Environmental Impact Assessment (EIA) Regulations
, and include the construction or upgrading of facilities for commercial electricity generation and supply.

The proposed activity – securing a servitude for a Transmission line, strictly speaking, does not require authorisation from the relevant authority, namely the National Department of Environmental Affairs and Tourism (DEAT) in co-operation with the provincial offices of the Free State and Eastern Cape Provinces, as the proposed Transmission line traverses the two provinces and will handle current of 400 kV.  Any decisions made by the National Department of Environmental Affairs and Tourism will be based on discussions with the relevant provincial offices.

The EIA Regulations stipulate the procedures and obligations required of the proponent (applicant) and the authorities regarding the assessment of the proposed activity. The procedures required in terms of the EIA Regulations include the appointment of an independent consultant to undertake the assessment, application prescriptions, procedures and requirements as well as contents for reports.  The findings of the assessment are used to inform the decision regarding authorisation of the proposed activity
.  The application procedure is summarised in Figure 3.

Initially, a Scoping Phase is completed to determine whether there are any significant environmental issues associated with the proposed activity.  In order to enable Interested and Affected Parties to identify issues and concerns for consideration in the Scoping Report, a public consultation process had to be undertaken.  The environmental issues associated with the proposed activity are then assessed in the Environmental Impact Report as part of the EIA Phase.  Should the Environmental Impact Report indicate that there are no significant issues associated with the activity or the impacts can be effectively mitigated and the authorities are of the opinion that sufficient information has been provided, a Record of Decision will be issued by the relevant authority.

The Environment Conservation Act also makes provision for appeal against any decision issued by the relevant authorities
.  In terms of the Regulations, appeals have to be lodged with the Minister of DEAT, in writing, within thirty days of the issue of the Record of Decision. 

Legal Requirements for Eskom

The proposed activity at construction stage will involve one listed activity, namely:

· the construction or upgrading of facilities for commercial electricity generation and supply.

Eskom is consequently obligated in terms of Sections 21, 22 and 26 of the Environment Conservation Act of 1989 to conform to the Environmental Regulations, and therefore to appoint independent consultants to undertake an Environmental Impact Assessment.
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Figure 3:
Application procedure as prescribed by DEAT

5.5.
The general legal requirements

The general principles discussed in this paragraph do not only apply to actions that had already been taken. As this is an ongoing project, the principles will have to be applied in the future as well. They are therefore discussed reasonably fully.

5.5.1.
Applying Regulation R1183

In the spirit of integrated business management and planning, the most important structure affecting environmental management is Regulation R1183 dated 5 September 1997 and issued in terms of the Environment Conservation Act No 73 of 1989. This process is effectively retained in the new National Environmental Management Act No 107 of 1998. This is the process of undertaking the preparation of an environmental impact assessment. Its purpose is to integrate all aspects that need to be considered. Individual permitting that would be required, such as from the Department of Water Affairs and Forestry (DWAF), and the Department of Environmental Affairs and Tourism (DEAT), in terms of provincial legislation or in terms of any other management-related aspect must still be obtained. It forms part of the preparation for the EIA.

An important strength of the process is that the opportunity is given to affected agencies to ensure that all permissions are obtained.  A final draft of the EIR will be made available to all affected parties.  The need that their specific requirements must be addressed in this document should be pointed out and they should be requested to investigate the document from this perspective. In developing an environmental impact assessment, it is certainly primarily the duty of the independent consultant to develop all relevant information.  Such an assessment however relies heavily on the contributions of the people affected by it.  Affected parties do not only have the right to be involved, but they also have a duty to make sure that such a report complies with what it should comply with. In this regard it is not expected of affected parties to involve themselves in extensive research.  It is only expected of them to consider the aspects of the report that apply to them, ascertain whether all the aspects that should be dealt with had been dealt with, and then to inform the independent consultant of any aspects that still need to be attended to.

5.5.2.
Holism and the cumulative effect of impacts

In studying the specialist reports, this aspect has assumed particular importance in this matter. In terms of the National Environmental Management Act No 107 of 1998, it has become the legal duty of an applicant in a matter such as this to consider a project holistically and to consider the cumulative effect of the different impacts. These concepts should be explained. 

Holism does not mean looking at a matter as a whole. What it amounts to is to accept that any proposed development will be an injection into an existing region. It is inevitable that such an injection will start a chain reaction, which will either add value to the region or detract value from the region. An example is the establishing of a slightly noisy industrial concern with some job creation potential. If it is established in an area that lends itself to industrial development, it is an injection that might lead to the establishment of further businesses and might increase job creation without detracting from the positive components in that area. If it is established in a residential area that is fairly quiet, the value of property could decrease as people start selling and moving away. It results therefore in a chain of events that in time lead to the degradation of the entire residential area. Because of its isolated placing away from other industrial sites, it is probable that it will not stimulate the development of further businesses.

In considering the cumulative effects of impacts, the purpose is to avoid looking at individual impacts, of evaluating them in isolation and in finding that each can be managed on its own. The combined impact must be capable of adequate management. 

It is well known that a linear development such as a Transmission line in general has one particularly important adverse impact, the visual impact on the immediate surrounding area. It can also have a particularly important positive impact, the providing of electricity as part of a strategic network.  This proposed Beta-Delphi Transmission line is no exception.

Before considering the holistic impact, the cumulative impact of the development must be considered. The Transmission line has the potential of impacting extensively on farming activities due to the physical barrier that the servitude creates.  It can impact on the free movement of animals.  It can impact on wetlands and this in turn can impact on the ability of such wetlands to undertake its purification function, its flood attenuation function and its function to serve as a habitat for birds and / or anything else. 

If the cumulative impacts, as mentioned above, are considered in a holistic manner, it will be realized that a large potential for a chain of events that can degrade the environment, is present. The need for holistic evaluation must also be considered within the context of other aspects.

5.5.3.
The Development Facilitation Act No 67 of 1995 

To a large extent, the overarching principles of holism and the cumulative effect of impacts are supported by the requirement in the Development Facilitation Act in terms of which it is, amongst others, required that land should be used for its most productive purpose. Its use should be considered on its merits and it should contribute to the benefit of the community.

5.5.4.
Sustainable development

The requirement of sustainability in development is equally prescribed in legislation. This looks from a different perspective at the same problem. Sustainability can only be achieved if a cumulative effect of impacts has been considered holistically and if the best land use option had been determined according to the requirements of the Development Facilitation Act. 

5.5.5.
Internalisation of externalities

The requirement that the external impacts of a project must be internalised was introduced by the general environmental policy, determined in terms of the Environment Conservation Act and retained in the principles set out in the National Environmental Management Act No 107 of 1998. An externality or external cost is an impact caused by the project but paid for by the neighbour. Payment by the neighbour can either be paying money to rectify it (paying for chemicals to purify polluted water) or invest money to avoid being adversely affected (building a wall to exclude noise).  In the planning of a project such possible external impacts must be identified.  Planning should then be done in such a way that the adverse impact is avoided.  The results of the adverse impacts could also be made good if it cannot be avoided or if it is the less expensive option to follow.  Both can amount to effective internalisation. 

(There can be advantageous externalities.  This can form part of the process of making good the adverse impacts.  The attitude cannot however be taken that because advantages are brought to an area, people must accept the disadvantages.  Each aspect should be considered on its own merits.) 

In this project, there is a large potential for the creation of externalities that should be addressed. An example is mentioned.  A farmer might have a particular spot that is ideal for a bed and breakfast establishment, because of the beautiful view that it has and a number of other aspects.  If the potential of this position for such an eco-tourism use will be adversely affected by the Transmission line, it needs to be dealt with as a specific problem.

5.5.6.
Public participation

The legal requirement of involving affected and interested parties in projects such as this is so well-known that it does not need repetition. What is important however, is the management use that should be made of the process of public participation. 

It is certainly not adequate to inform people by way of advertisements, public meetings and the use of other media of the fact that such a Transmission line will be built.  The process should be taken one step further. Once the total spectrum of affected and interested parties had been made aware of the project, the next step is to involve specific affected parties that had been identified into the remainder of the planning.  This in effect is the vital component of public participation.  Where specific problems need to be solved, the specifically affected parties should be involved in preferably informal negotiations in an effort to address specific problems. The concept will be understood if regard is had to the example mentioned in the section above, dealing with the internalisation of externalities.  It cannot be expected of the client to solve all the problems for the people.  Any attempt of the client to do so is bound to fail.  For that purpose, the people affected by the problem must make their contribution. If they refuse to do so, the client cannot be blamed for it. It is therefore certainly the duty of affected parties to become involved.  Public participation means that the opportunity must be created for such a constructive involvement of people affected.  The same position applies with regard to the example that was used with the farmers with possible bed and breakfast establishments.  The farmer has a specific problem. He may not be ignored. He must be involved in specific one-on-one discussions in which the problem can be addressed. He has the duty of coming up with constructive suggestions and planning with the team.  A failure to comply with that duty might result in an adverse impact on him. If he did not execute his duty, he has only himself to blame.  Again however it is the duty of the client to make it possible for that farmer to make his contribution.

5.5.7.
Considering alternatives

It is a legal requirement that alternative ways wherein the same result can be achieved, must be considered. It is a sound and well-established business management principle that has found its way into environmental management. 

It is not sufficient that client considers alternatives without reference to the people affected by them and then deciding on the final alternative. The process throughout should be that the different alternatives should be placed before the affected parties, they should be asked to contribute further alternatives if that is the position and the merits and demerits of the different alternatives be debated.

5.6.
Specific legal requirements

The specific legal impacts are dealt with in some detail in the different specialist study reports. In each case, the relevant specialist identified firstly the source of an impact, secondly the dispersal of this impact, thirdly the population subjected to the impact and fourthly the reaction of the population to the impact. From this the need for avoiding or mitigatory actions can be gleaned. The specific legal requirements dealing with that specific activity are also there stated. The part is to obtain an overview of the different specific aspects as well as actions that should be taken in order to facilitate the integrated handling thereof. The different specific legal requirements include the following:

5.6.1.
Water quality impacts in terms of the National Water Act

Several indications point to an adverse impact of the Transmission line on water quality. This will mainly be due to siltation of rivers and an adverse impact on wetlands.  It is not necessary to elaborate on the extensive range of legal requirements regarding water quality. What becomes obvious however is that the water quality problem should also be addressed in an over-arching approach to the management of the Transmission line. What should be added, is that the Department of Water Affairs and Forestry has shown an advanced level of sensitivity to issues affecting wetlands.

5.6.2.
Planning related legislation

Some principles laid down by the Development Facilitation Act were referred to above. It is however in essence planning legislation. It makes provision for the establishing of land development objectives. What this in essence boils down to, is that the planning priorities and directions for an area be determined and that further development in that area should be structured in such a way as to ensure the most beneficial use of land. This is also the focus of the Physical Planning Act No 125 of 1991, its predecessor as well as the planning ordinances of the different provinces.  There is no restrictions on the on the building of the new Transmission line.

The planning legislation sets out broad planning guidelines. It bases these guidelines on existing features whether they are man-made or natural, such as available water, access roads, available constructions, the quality of the soil for different farming purposes and many others. Transmission lines generally fit into this development planning as one of the man-made bases for development. It is essential for future growth and demands for electricity, an important basis of planning. It does not appear therefore that existing planning imposes any restrictions on the Transmission line.

Where planning however becomes particularly important, is in the future deployment of the implementation of this programme. The establishment of a Transmission line to an area will probably have a major impact on the area. Such an impact can be advantageous or disadvantageous. It will depend on the quality of the planning whether the potential benefits of the Transmission line are exploited to its maximum. For that purpose it will be an important component of the public participation process in years to come, to develop existing policy or structure plans developed in terms of the Physical Planning Act No 125 of 1991 or Land Development Objectives developed in terms of the Development Facilitation Act or any planning done in terms of other planning legislation, such as the ordinances. If such policy, structure, or other plans are not in place, it should be developed.  It is however essential that every other stakeholder along the entire length of the Transmission line is aware of the need for such planning initiatives.

5.6.3.
Waste management

The impact assessment refers to a variety of waste that will be generated.  In this regard, if the client will undertake the disposal of waste itself, it will be necessary for him / her to obtain an appropriate permit in terms of section 20 of the Environment Conservation Act. In view of the restrictions on littering in terms of section 19 of the same Act, management steps will have to be put in place regarding the handling of this problem in future. Specific suggestions and recommendations are made in the reports regarding the containment of waste.  The implementation of these recommendations would effectively result in compliance with the appropriate legislation.

5.6.4.
Occupational health and safety

Legislation in this regard affects the client directly. The thrust of such legislation is that in the construction of the programme of building, structures laid down in appropriate legislation must be established to make sure that the way wherein the project is implemented, reduces the risk to health and safety of the employees and other people that might be involved in this programme. It will again be noticed how the trend towards the control of actions based on management, is reflected also in this legislation. As this aspect must be dealt with by the client or by whoever undertakes the construction activities with regard to the specific circumstances then pertaining, this aspect is not discussed in further detail.

5.6.5.
Visual impacts

This aspect is dealt with extensively in the report on the affected aesthetic environment. There are no specific legal requirements dealing with the control of a project such as this with regard to the aesthetic impacts. The legal requirements are of a more general nature. An unacceptable aesthetic impact can be an externality that should be internalised or it could cause an environment detrimental to the well being of people. The recommendations contained in this report adequately address all those impacts to the extent that the independent consultant is able to do so. 

Clearly, it is not possible for the independent consultant to anticipate all the possible problems and objections that affected parties might have. For this purpose it again becomes essential that any affected party consider the potential aesthetic impact of the proposed Transmission line and involves itself in the planning process if the affected party is of the opinion that it is essential to do so. This aspect will then have to be dealt with according to the principles of public participation to ensure an acceptable solution to the problem. 

It should be pointed out that the aesthetic impact must be viewed from two perspectives. The one is the perspective of the end-benefactor of the Transmission line and the other is the perspective of the people affected by the Transmission line. Situations may arise where a compromise between these two perspectives needs to be established. The effective involvement of the relevant stakeholders should address this problem adequately. 
5.6.6.
The legality of the expropriation of land for the Transmission line

It is not regarded the legality of the expropriation of land for the Transmission line as in doubt. If the legal requirements with regard to expropriation will be met, it means that property will change hands at a reasonable price. None of the requirements in our Constitution can affect this adversely. By and large it meets all the requirements where the state must acquire land in the public interest. Expropriation for this purpose can be contrasted to expropriation in order to further the aims of apartheid. The difference would be clear.

5.6.7.
Possible land claims

It is difficult to determine whether any part of this land might be affected by land claims. It might require a detailed investigation of a number of factors. This luckily is not necessary. The cut-off date for the launching of land claims was in December 1998 with the result that it can now be authoritatively established whether there are land claims or not. An appropriate investigation of the claims that had been filed with the Relevant authorities should give clarity in this regard. 

5.6.8.
Archaeological finds

This aspect is dealt with fully and adequately in the relevant specialist report. It would appear that substantial avoidance could already be instituted in view of the desktop study done. The report dealing with this aspect identifies the legislation that must be complied with. The legal aspects in this regard are covered adequately.

There are several regulatory requirements, at local, provincial and national level, to which the proposed activity will have to conform. These include the following:

· The Constitution of the Republic of South Africa (Act No. 108 of 1996);

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

· Environmental Impact Assessment Regulations, promulgated in terms of the Environment Conservation Act (No. 73 of 1989); 

A brief summary of these relevant Acts and Regulations is provided below.

5.6.9.
Summary of Pertinent Environmental Legislation

Given the nature of the Beta-Delphi Transmission line study area and the proposed development, other pertinent laws that are applicable to the study area and not discussed in the previous section, but needs mentioning are referenced in Table 10
.

Table 10:
Prominent Environmental laws applicable to the project

Name of Act or Ordinance
Area of Application
Controlling Authority

Advertising on Roads and Ribbon Development Act

(Act no 21 of 1940)
Prohibition of leaving refuse, and erection and construction of structures near certain roads.
Department of Transport

Agricultural Pests Act

(Act no 36 of 1983)
Control to prevent agricultural pests, including the importation of exotic plants and animals.
Department of Agriculture

Atmospheric Pollution Prevention Act

(Act no 45 of 1965)
Control of all forms of air pollution, e.g. smoke, dust and vehicle emissions.
Delegated through regulations to local authorities with the Department of Health

Conservation of Agricultural Resources Act

(Act no 43 of 1983)
Control of the utilisation and protection of wetlands, soil conservation and related matters, control and prevention of veld fires, control of weeds and invader plants, the control of water pollution from farming practices.
Department of Agriculture

Environment Conservation Act

(Act no 73 of 1989)
Matters relating to littering and combating of noise.
Dept. of Environment Affairs and Tourism

Dept. of Water Affairs and Forestry

Local authorities

National Environmental Management Act

(Act no 107 of 1998)
The Act lays down several principles that must be adhered to in executing any action that might impact on the environment.
Dept. of Environment Affairs and Tourism

Fencing Act

(Act no 31 of 1963)
Prohibition of damage to a property owner’s gates and fences.
Department of Agriculture

Fertilisers, Farm Feeds, Agricultural Remedies and Stock Remedies Act

(Act no 36 of 1947)
Control of aspects concerning the importation, manufacture, registration, sale, storage and use of pesticides and herbicides.
Department of Agriculture

Forest Act

(Act no 122 of 1984)
Control of veld, forest and mountain fires and the protection of biota and ecosystems.
Dept. of Environment Affairs and Tourism

Hazardous Substances Act

(Act no 15 of 1973)
Control of substances capable of causing injury, ill-health or death of human beings by reason of their toxic, corrosive, irritant, strongly sensitising or flammable nature.
Department of Health

Health Act

(Act no 36 of 1977)
Control of the provision of sewerage and sanitary facilities and the pollution of surface and ground water, which may endanger human health.
Most powers delegated to local authorities.

Department of Health

Land Survey Act

(Act no 9 of 1927)
Cadastral surveys and associated activities.
Department of Regional and Land Affairs

Minerals Act

(Act no 50 of 1991)
Controls land use and infrastructure on mining and prospecting areas. Controls environmental matters in areas to which this Act applies, e.g. the removal of trees and bushes.
Department of Mineral and Energy Affairs

National Monuments Act

(Act no 28 of 1969)
Controls for protection of natural and historical monuments, relics and antiques.
Department of National Education

South African Heritage Resource Agency (SAHRA)

New National Heritage Resources Act

(Act no 25 of 1999)
The NHRA provides more extensive protection for Heritage Resources.
South African Heritage Resource Agency (SAHRA)

National Roads Act

(Act no 54 of 1971)
Disposal of waste near national roads.
Department of Transport / National Roads Agency

Occupational Health and safety Act

(Act no 85 of 1993)
Controls the exposure of employees and the public to dangerous and toxic substances or activities.
Department of Manpower

Physical Planning Act

(Act no 125 of 1991)
Regional and urban structural plans (Sections 23-27).
Department of Regional Planning and Land Affairs

Regional Services Council Act

(Act no 109 of 1985)
Enabling regional services councils to control environmental matters within their areas of jurisdiction.
Regional Services Councils

South African Transport Services Act

(Act no 65 of 1981)
Control of all environmental matters on SA Transport Services Properties.
Department of Transport / National Roads Agency

Water Act

(Act no 54 of 1956)
Control of the conservation and use of water for domestic and industrial purposes; treatment and disposal of waste and waste water and pollution of surface and ground water.
Department of Water Affairs and Forestry

National Water Act

(Act no 36 of 1998)
Protection and management of all water resources, including all surface resources and groundwater.
Department of Water Affairs and Forestry

6.
THE EIA PROCESS ADOPTED FOR THE STUDY

This section depicts the process followed during the EIA for the Beta - Delphi 400kV Transmission line project.  Eskom and the Independent Environmental Consultant (IEC), namely P.D. Naidoo and Associates, followed the Integrated Environmental Management (IEM) procedure as advocated by the Department of Environmental Affairs and Tourism (1992).  The EIA investigation was a combination of research on the affected area, consultation with the landowners, key stakeholders and the specialists, and addressing the concerns of the I&APs.  All issues identified by the I&APs are included in this study.  Positive and negative impacts were studied and ways to mitigate negative impacts and enhance positive impacts were addressed.  P.D. Naidoo and Associates were appointed to:

· advise on the public participation procedure used by ACER for the duration of the project,

· review all the documentation prepared by Eskom Transmission and the specialists before it is released for public review,

· prepare the Scoping Report for Eskom Transmission based on the concerns of the I&APs, receive and process all comment generated by the Scoping Report, and amend it as may be necessary,

· review all Specialist Reports to ensure that the terms of reference have been satisfied,

· prepare the terms of reference for all Specialist Consultants appointed as a result of the scoping exercise,

· prepare the Environmental Impact Report based on the issues raised in the Scoping Report, incorporating the findings of the specialist studies.

6.1.
Guidelines for the Impact Assessment phase

General aspects that required attention in the Impact Assessment phase of the project as well as in the preparation of a detailed Environmental Management Plan (EMP) are addressed below.  It should be noted that these aspects are not necessarily the only ones that were addressed in the EIA , other aspects relating to inter alia practical and technical considerations were also covered.

6.2.
Identification of and categorization of potential I&APs

Issues and concerns raised by I&APs, are addressed in this report.  In some instances, for example issues with regard to the archaeological and palaeontological sites, ecosystems, etc., might require more detailed investigation prior to construction.  ACER (Africa), the Independent Social and Public Participation consultant, developed a database for Eskom Transmission, which contains the contact details and a record of interactions of approximately 1 200 I&APs who have been divided into the following categories:

· Agriculture.

· Forestry.

· Industry.

· Landowners.

· Libraries.

· Local Government.

· Media.

· National and Provincial Government.

· Natural, Historical, Archaeological, Social and Cultural Environment.

· Non-Governmental Organisations (NGOs), Community Based Organisation (COB), Political, Civil Society.

· Organised Business.

· Tourism.

· Transport.

· Unclassified.

6.3.
Scoping

Issues and concerns, raised by the I&APs and key stakeholders during the Public Participation Programme, were collected, processed and addressed in the Draft Comments and Response document, which formed a vital part of the Scoping Report.

The next step of the EIA process was to develop guidelines for the execution of an impact assessment and the compilation of an Environmental Impact Report.  The Plan of Study for EIR outlined these guidelines.

6.3.1.
Environmental issues identified during Scoping

Issues raised by I&APs and key stakeholders have been dealt with in the following way:

· Issues relevant to environmental investigations are forwarded to Eskom Transmission and the Environmental Investigation Team and then documented in the Comments and Response Document
 to be addressed in the relevant specialist studies (See APPENDIX B – COMMENTS AND RESPONSE DOCUMENT).

· The issues were grouped in the following categories:

· Economic.

· Well-being.

· Farming activities.

· Natural environment.

· Cultural, palaeontological, archaeological and historical sites.

· The alternative routes proposed for the Transmission line.

· Consideration of alternatives for electricity generation and supply.

· IEM and the Public Participation Programme.

Most issues were raised by I&APs at the Public Open Days, during personal discussions with local authorities and by key stakeholders at the Key Stakeholder Workshop (15 November 2000).  These issues were forwarded to the relevant Specialists and documented in the Draft Comments and Response Document (see the Scoping Report and APPENDIX B – COMMENTS AND RESPONSE DOCUMENT). A summary of these issues is provided below.

6.3.1.1.
Economic issues

· National Development - I&APs understand that the proposed 400 kV Transmission line will contribute to the overall strengthening of Eskom’s National grid.

· Regional benefits -I&APs are of the opinion that although the proposed 400 kV Transmission line is aimed at ensuring sustainable supply to the Eastern Cape, the towns along the route will indirectly benefit from future developments in the Eastern Cape, which are dependent on the reliable electricity supply.

· Local benefits:
· Both the Free State and the Eastern Cape show a strong inclination towards developing the eco-tourism industry. Numerous game farms form part of the development of this industry. The major concern pertains to the negative visual impact that the proposed line may have on these developments.

· There is an opinion that Eskom Transmission should, as far as possible, take cognisance of the Preferential Procurement Act (1999) when issuing its tenders. Only in this manner can the local economy benefit during the construction phase if local contractors receive preference when awarding tenders. However, it is understood that construction of the pylons and stringing of Transmission lines is a specialised activity, and that according to Eskom Transmission, this construction has been carried out predominantly by specialised contractors.  However, activities such as bush clearing and fencing could be awarded to local contractors.

· Albeit limited, there will be economic spin-offs during construction with the influx of limited labour force to the area. This could be limited to the purchasing of food and clothing as well as accommodation.

· Reliability of supply to numerous towns within the study area is presented as an on-going problem. The proposed Transmission line will only bring indirect benefit to these towns in that the overall reliability of the network will be improved. However, it was indicated at the Key Stakeholder Workshop that Eskom Distribution is currently carrying out extensive maintenance on the local distribution lines to address these concerns. 

· Job creation and training - High unemployment prevails within the entire study area and, although stakeholders understand that the construction of Transmission lines is highly specialised, unskilled work such as bush clearing and fencing could be carried out by local residents.

6.3.1.2.
Well-being

· Health:

· Contract workers could exacerbate the spread of the HIV/AIDS to local communities. Importantly, stakeholders have intimated that the high unemployment in certain areas is the primary cause for the increase in HIV/AIDS. Anecdotal evidence would suggest that to financially support their families, women become involved in prostitution.

· A clearer understanding of the effect of Electromagnetic Fields on humans and animals is necessary.

· Safety and security during construction:

· The area of construction should be well secured to avoid injury to locals.

· Precautions ensuring the safety of workers during construction are necessary.

· Theft of livestock and an increase in other criminal activities are often associated with construction camps.

· Construction workers should take precautions against attacks from game when working on game farms.

· Extra precautions should be taken on game farms during the hunting season.

· Safety and security during operation and maintenance -Trespassing by Eskom Transmission employees maintaining the servitude is a concern that landowners feel could present a security risk in terms of personal safety and a potential increase in theft of equipment and livestock.

· Visual impacts - The visual disturbance can negatively impact on tourism in the area, particularly where lines pass through game farms.

· Loss of residence - Transmission lines and pylons could negatively impact on homesteads, labour tenants homes and outbuildings.

6.3.1.3.
Farming related issues

· Fencing and gates:

· Fences that are removed by Eskom Transmission during construction should be replaced.

· The fencing used by Eskom Transmission should be of a high quality and should be well maintained.

· Disruption during construction:

· Damage to crops.

· Eskom Transmission should inform landowners timeously of proposed activities.

· Disturbing game / animals in close proximity to construction activities.

· As hunting is conducted during winter, it is preferred that construction does not take place during this period.

· Compensation policy - Eskom Transmission's compensation policy and negotiation process  regarding loss of residence and agricultural land must be clearly spelled out to affected landowners.

· Servitude negotiation and management:

· Eskom Transmission's policy regarding the negotiation process and the registration of  the servitude should be clearly explained to affected landowners.

· The management of the servitude needs to be clearly explained and documented.

· Access roads:

· Existing infrastructure should be used as far as possible when identifying new access routes to avoid additional impacts to crops and surrounding veld.

· Neighbouring landowners affected by access roads should also be consulted as part of the negotiating process.

· Fires:

· In the past problems have been experienced with local distribution lines causing fires. Is this a possibility with 400 kV lines?

· What is Eskom Transmission's policy regarding the management of firebreaks and keeping the servitude clear to avoid fires?

6.3.1.4.
Natural environment

Issues grouped under this heading relate to conservancy areas, wetlands, water quality, birds, etc.

· Wetlands - Care should be taken not to damage wetlands during construction.

· Birds - Numerous bird species were listed by I&APs. The most important issue that stakeholders are concerned about is birds that are killed as a result of flying into the Transmission lines.

· Environmental impacts during construction:

· Impacts on sensitive environments would depend largely on the type of equipment used for erecting pylons and Transmission lines.

· Alien infestation resulting from imported soils used for construction should be guarded against.

· Would the clearing of vegetation for the servitude be done mechanically or chemically prior to construction and during maintenance?

· Groundwater pollution may result from construction camp activities.

· Conservancy areas, natural heritage sites and game reserves:

· The ecological integrity of conservancy areas should be maintained at all costs.

· Carnarvon, near Sterkstroom, is a registered Natural Heritage Site (No. 181).

· Negotiations are currently underway to form an inter-provincial nature reserve between the Oviston Nature Reserve, Tussen die Rivere Nature Reserve and the Gariep Nature Reserve. This will be known as the Gariep Complex.

· Electromagnetic fields - What effect do Electromagnetic fields (EMFs) have on the natural environment and on birds?

· Erosion - Erosion is a problem that is currently experienced on the existing servitude areas. It is in the interest of Eskom Transmission to manage erosion to protect the foundations of the pylons.

6.3.1.5.
Cultural, historical, archaeological and palaeontological sites

· Historical sites - Historical sites mentioned along the route pertained mainly to Boer War Sites.

· Graves - Where graves do occur, these should be avoided.

· Bushman paintings - The study area through which the proposed alternative routes traverse, is well known for the occurrence of Bushman paintings.

6.3.1.6.
Alternative sources of power generation and supply

· What other sources of power generation can be considered rather than the use of Transmission lines?

· How would a second nuclear reactor station, that is rumoured as being proposed for construction in the Port Elizabeth area, impact on this project?

· What is the possibility of building a hydro-electric power station in the Dealesville area as an alternative source of power generation?

6.3.1.7.
Alternative routes

· Where possible, routes should follow existing infrastructure.

· Where the proposed route is traversing game farms, affected landowners requested that alternative routes be considered.

6.3.1.8.
Integrated Environmental Management and the Public Participation Programme 

· The Public Open Days had been widely publicised in the national, regional and local media.

· Eskom Transmission should provide a greater public awareness of the effort that goes into determining Transmission line routes.

· Eskom Transmission should be acknowledged for the work that is being done as part of the EIA process.

· When a Record of Decision is issued, the Environmental Management Plan will need to be reviewed by the Provincial Departments of Environmental Affairs. 

· If negotiation with affected landowners is undertaken only after the Record of Decision has been given, the Department could experience problems with appeals.

After careful consideration of various alternatives to provide reliable electricity supply to the Eastern Cape (See Chapter 3 of Scoping Report), a new 400 kV Transmission line (from Beta substation in the Free State Province to Delphi substation in the Eastern Cape) proved to be the most feasible alternative.  There is no existing servitude between the two substations and therefore it is the objective of the study to identify the most suitable Transmission line route based on environmental and socio-economic costs – benefit analysis and obtain a permission from the Department of Environmental Affairs and Tourism to proceed with the proposed development.

Numerous alternative routes were identified and the most feasible route option was identified on the basis of the specialist studies’ finds and recommendations as well as an input from I&APs and key stakeholders derived during the Public Participation Programme.

The specialist studies were based on the assessment procedure outlined below.

6.4.
Approach to the studies by the specialists

The specialists were required to provide an outline of the approach used in their field of expertise.  Assumptions and sources of information were clearly identified.  The knowledge of local people was, where possible, incorporated in the study.  The description of the study approach included a short discussion of the appropriateness of the methods used in the specialist study in terms of local and international trends and specific practice.

6.5.
Description of the affected environment

A description of the affected environment was provided.  The focus of this description had to be relevant to the specialist’s filed of expertise.  The specialists were expected to provide an indication of the sensitivity of the affected environment.  The reader is reminded that sensitivity, in the context of the EIR, refers to the “ability” of an affected environment to tolerate disturbance.  For example, if disturbance of the natural habitat results in the permanent loss of its biodiversity.  The affected environment could be categorised as having a “low tolerance” to disturbance and is, therefore, termed a highly sensitive habitat.  If, on the other hand, a habitat is able to withstand significant disturbance without a marked impact on its biodiversity the affected environment could be categorised as having a high tolerance to disturbance (i. e. “low sensitivity” habitat).

6.6.
Identification of possible risk sources

The specialists were expected to identify the potential sources of risk to the environment posed by the construction, operation and maintenance of the proposed Beta-Delphi 400 kV Transmission line.  Risks were identified for the construction and operational phases of the project.

6.7.
Impact identification and assessment

A clear statement identifying the environmental impacts of the construction, operation and maintenance of the proposed Beta-Delphi 400 kV Transmission line was made by the specialists.  As far as possible, the specialists were required to quantify the suite of potential environmental impacts identified in his / her study and assess the significance of the impacts according to the criteria set out below.  Each impact was assessed and rated.  For the purposes of the EIR, the term “assessment” refers to “the process of collecting, organising, analysing, interpreting and communicating data relevant to some decisions” (Stauth et al., 1993).  The assessment of the data was, where possible, based on accepted scientific techniques, failing which the specialists were to make judgements based on their professional expertise and experience.

6.8.
Assessment procedure

The terms of reference for the specialist studies included criteria for the description and assessment of environmental impacts.  These criteria were drawn from the EIA Regulations, published by the Department of Environmental Affairs and Tourism (April 1998) in terms of the Environmental Conservation Act No. 73 of 1989.  These criteria included:

· Nature of the impact

· Extent of the impact

· Duration of the impact

· Intensity

· Probability of occurrence

· Legal requirements

· Status of the impact

· Degree of confidence in predictions

6.8.1.
Nature of the impact

This was an appraisal of the type of effect the construction, operation and maintenance of the proposed Beta-Delphi 400 kV Transmission line would have on the affected environment.  This description included what is to be affected and how.

6.8.2.
Extent of the impact

The specialists described, where appropriate, whether the impact will be: local - extending only as far as the Transmission line servitude; or limited to the site and its immediate surroundings; or will have an impact on the region; or will have an impact on a national scale.

6.8.3.
Duration of the impact

The specialists indicated, where appropriate, whether the lifespan of the impact would be short term (0-5 years), medium term (6-10 years), long term (>10 years) or permanent.

6.8.4.
Intensity

The specialists established, where appropriate, whether the impact is destructive or benign and should be qualified as low, medium or high.  The specialist studies attempted to quantify the magnitude of the impacts and outline the rationale used.

6.8.5.
Probability of occurrence

The specialists described, where appropriate, the probability of the impact actually occurring and made descriptions as improbable (low likelihood), probable (distinct possibility), highly probable (most likely) or definite (impact will occur regardless of any prevention measures).

6.8.6.
Legal requirements

The specialists identified and listed, where appropriate, the relevant South African legislation and permit requirements pertaining to the development proposals.  He / she provided reference to the procedures required to obtain permits and describe whether the development proposals contravene the applicable legislation.

6.8.7.
Status of the impact

The specialists determined, where appropriate, the impacts as negative, positive or neutral (“cost – benefit” analysis).  The impacts were assessed in terms of their effect on the project and the environment.  For example, an impact that is positive for the proposed Beta-Delphi 400 kV Transmission line project may be negative for the environment. This distinction was made in the analysis.

6.8.8.
Degree of confidence in predictions

The specialists stated, where appropriate, the degree of confidence (low, medium or high) in the predictions based on the available information and level of knowledge and expertise.

Based on a synthesis of the information contained in the above described procedure, the specialist is required to assess the potential impacts in terms of the following significance criteria:

· No significance – the impact do not influence the proposed Beta-Delphi 400 kV Transmission line and / or environment in any way;

· Low significance – the impacts will have a minor influence on the proposed Beta-Delphi 400 kV Transmission line and / or the environment.  These impacts do not require modification of the project design or alternatives modification.

· Moderate significance – the impacts will have a moderate influence on the proposed Beta-Delphi 400 kV Transmission line and / or the environment.  The impacts can be ameliorated by modification in the project design or implementation of effective mitigation measures.

· High significance – the impacts will have a major influence on the proposed Beta-Delphi 400 kV Transmission line and / or the environment.  These impacts could have the “No-go” implication on portions of the proposed development regardless of any mitigation measures that could be implemented.

In order to assess impacts that relate to more than one element of the environment (eg. visual quality and land use), certain specialists were required to obtain information from other specialists.  A study team workshop was held to ensure that all specialists and the client had a common understanding of the receiving environment and issues related to the project were addressed in a synergistic manner.

For each of the two main project phases (construction and operation), the existing and potential future impacts and benefits (associated only with the proposed development) were described using the criteria listed above – for example: extent (spatial scale), duration, intensity, etc.  The impacts were then assessed in terms of their significance (low, medium, or high) etc., and the degree of assessment confidence stated.

6.9.
Recommend mitigation measures

Mitigation measures was recommended in order to enhance benefits and minimise negative impacts and they addressed the following:

6.9.1.
Mitigation objectives: what level of mitigation must be aimed for?

For each identified impact, the specialist was expected to provide mitigation objectives (tolerance limits), which would result in a measurable reduction in impact.  Where limited knowledge or expertise exists on such tolerance limits, the specialist had to make an “educated guess” based on his / her professional experience.

6.9.2.
Recommended mitigation measures

For each impact the specialist had to recommend practically attainable and feasible mitigation actions, which could measurably affect the significance rating.  The specialist was also expected to identify management actions, which could enhance the condition of the environment.  Where no mitigation was considered feasible, this was stated and reasons provided.

6.9.3.
Effectiveness of mitigation measures

The specialist provided quantifiable standards (performance criteria) for reviewing or tracking the effectiveness of the proposed mitigation actions.

6.9.4.
Recommended monitoring and evaluation programme

The specialist was required to recommend an appropriate monitoring and review programme, which could track the achievement of the mitigation objectives.

Each environmental impact was assessed before and after mitigation measures have been implemented.

The management objectives, design standards etc., which, if achieved, can eliminate, minimise or enhance potential impacts or benefits must, wherever possible, be expressed as measurable targets.  National standards or criteria are examples, which can be stated as mitigation objectives.

Once the above objectives had been stated, practically implementable management actions, which could be applied as mitigation, had to be provided.

A duplicate set of the impact assessment tables described above had to be prepared and the impact assessment repeated with the application of the proposed mitigation or management actions (See Table 11 below).  If the proposed mitigation was to be of any consequences, it should result in a measurable reduction in impacts (or, where relevant, a measurable benefit).

Table 11:
Impacts on study subject with management / mitigation actions (Impact: State the nature of impact)

Stage in project lifecycle
Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & permits

Construction









Operation









6.10.
Integration workshop

Once the site investigation phase of the specialist studies was completed, an Integration workshop with all the specialists, investigation core team and the Client (Eskom Transmission) was held.  At the workshop the attendees provided multi-disciplinary solutions to the environmental issues and areas of concern.  These solutions are reflected in the specialist study reports and in this Environmental Impact Report.

6.11.
Study team

Table 12 below contains contact details of professionals who were responsible for the Environmental Investigation for the proposed Beta - Delphi 400 kV Transmission line.

Table 12:
Study team and contact details

Team member
Company/Contact details
Responsibility

P.D. Naidoo and Associates
P. D. Naidoo & Associates

P. O. Box 7707

Johannesburg 2000

Tel: (011) 482-2123

Fax: (011) 482-4717

Cell: 082-336-3497

e-mail: br@pdna.co.za
Project Leader - Environmental Investigation 

Karin Bowler
ACER Africa

Tel. (0353) 402-715 / 245

Fax (0353) 402-232

Cell 082 809 7624

e-mail: karinbow@iafrica.com
Public Participation Programme leader

Kayode Okesanjo (Oke)
P. D. Naidoo & Associates

P. O. Box 1533

Paulshof 2056

Tel: (011) 807-7944

Fax: (011) 807-7944

Cell: 082-4124593

e-mail:  kayen@worldonline.co.za
Climate, topography, hydrology and water quality, geology, pedology, and land use studies

Ken Haumann
P. D. Naidoo & Associates

P. O. Box 7707

Johannesburg 2000

Tel: (011) 482-2123

Fax: (011) 482-4717

Cell: 082-579-1097

e-mail: ken_haumann@pdna.co.za


Paul Scherzer
ACER (Africa)

P. O. Box 503

Mtunzini 3867

Tel: (035) 340-2715 / 2245

Fax: (035) 340-2232

Cell: 083-628-9986

e-mail: paul.scherzer@acerafrica.co.za
Social impact assessment

Doug Jeffery
Doug Jeffery Environmental Consultants

P. O. Box 44

Klapmuts 7625

Tel: (021) 875-5272

Fax: (021) 875-5272

Cell: 083-269-0496

e-mail: dougjeff@iafrica.com
Ecology, flora and fauna study

Chris van Rooyen
Eskom-EWT Strategic Partnership

Private Bag X11

Parkview

South Africa

2122

Tel: (011) 486 1102

Fax: (011) 486 1506

e-mail: chrisv@ewt.org.za 
Avi-fauna study (Bird study)

Gavin Anderson
Natal Museum

Private Bag 9070

Pietermaritzburg 3200

Tel: (0333) 451-404

Fax: (0333) 450-561

Cell: 082-422-7327

e-mail: ganderson@nmsa.org.za
Archaeology, historicity and cultural aspects study – co-ordinator

Cobus Dreyer
Archaeologist/Heritage consultant

P.O. Box 12910

Brandhof

9324

Tel: (051) 444 1187

Fax: (051) 401 2363

e-mail: dreyerc@opv.uovs.ac.za
Archaeology, historicity and cultural aspects study for the Free State Province

Johan Binneman
Albany Museum

Sumerset Street

Grahamstown

6140

(046) 622 2312
Archaeology, historicity and cultural aspects study for the Eastern Cape Province

Menno Klapwijk
Cave Klapwijk & Associate

P. O. Box 11651

Hatfield 0028

Pretoria

Tel: (012) 362-4684

Fax: (012) 362-0394

Cell: 083 255  8127

e-mail: cka@cis.co.za
Visual impact assessment

7.
DESCRIPTION OF THE STUDY AREA – PROJECT ENVIRONMENT

The proposed Transmission line from Beta in the Free State to Delphi in the Eastern Cape will pass through various environments.  The receiving environment within the study area is as follows:

7.1.
Political and Regional context

The Transmission line will pass through two provincial boundaries, namely the Free State and the Eastern Cape. The capital of the Free State is Bloemfontein, which houses many of the Provincial Government Departments as well as being South Africa’s judicial capital. The Eastern Cape is an amalgamation of three separate administrative areas formally referred to as the Transkei, Ciskei and the Eastern Province of South Africa. 

The proposed route will pass through a number of district and municipal areas that were recently delineated in terms of Section 21(b) of the Local Government: Municipal Demarcation Act, No 27 of 1998. Associated administrative structures are currently undergoing a period of re-organisation. 

In the Free State, Bloemfontein now falls under the Motheo District Municipality with Dealesville under the Lejweleptswa District Municipality. Both Reddersburg and Smithfield fall within the Xhariep District Municipality. 

In the Eastern Cape the new local Government structures are the Chris Hani District Municipality under which sit the local Town Councils of Queenstown, Molteno, Sterkstroom, amongst others, which are not relevant to the project. Burgersdorp and Aliwal North Town Councils fall within the Ukwahlamba District Municipality. 

7.2.
Demographics

In 1995 it was estimated that the population of the Free State was 2.7 million people and the Eastern Cape population was 6.4 million people. In comparison to the other provinces of South Africa, the Eastern Cape has the third largest population (after KwaZulu-Natal and Gauteng) whilst the Free State has the second smallest with only the Northern Cape having a smaller population. A relative comparison is illustrated in Figure 2 respectively (Central Statistical Service, Part 2 & 4, 1996). 

The population race composition of the Free State and Eastern Cape shows that both have a high percentage of previously disadvantaged race groups, 86% and 94% respectively (Central Statistical Service, Part 2 & 4, 1996). 
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Figure 4:
Comparison of relative population sizes of the Free State and Eastern Cape.

Analysis of the provincial statistics shows that in the Free State, 54% of the population dwell in urban areas, whilst the Eastern Cape has a far lower urban population of only 32%. This has implications on unemployment and economic opportunities. Queenstown and Aliwal North are the largest urban centres in the study area. The distribution of the population in terms of urban and non-urban settlement patterns throughout the district regions in the study area is illustrated in Figure 5.
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Figure 5:
Comparison of rural-urban demographics for the districts through which the project occurs (Central Statistical Service, Part 2 & 4, 1996)
.  

7.3.
Local economic conditions

Within the Free State the urban conglomerations occur mainly in the vicinity of Bloemfontein and the Goldfields. The Bloemfontein District Council area is situated in the central part of the Free State Province with the Bloemfontein TLC being connected by the N1 national transport route. Sectors offering the most employment opportunities in Bloemfontein include professional services, clerical, sales and other service provision. 

Results of a study done in 1995 demonstrate that out of the economically active population in Bloemfontein, 49% are formally employed, 29% are informally employed, and 22% are unemployed. The unemployment rate has increased dramatically since 1980, when it was only 6%. The highest percentage of the unemployed population lives in Mangaung (also the most densely populated area) (APS Plan Africa & Green Zebra, 2000).

The Eastern Cape is now recognized as one of the poorest and least developed regions of South Africa. It is relatively poor in terms of resources and has the highest unemployment rate (48.5%) in the country. This relative poverty of the Eastern Cape is clearly illustrated in the Provincial Statistics 1995 by the fact that the Eastern Cape has the second lowest income per capita with only the Northern Province having lower (Central Statistical Service, Part 2 & 4, 1996). 
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Figure 6:
Illustrates the relative unemployment figures between the two provinces in the study area.

In both provinces Government, Trade, Transport and Agriculture are important economic sectors. An important aspect in terms of the potential Transmission line within the local agricultural economy is the relative employment/unemployment level between rural and urban districts (Central Statistical Service, Part 2 & 4, 1996). Statistics indicate that in the predominately small agricultural areas, for example Sterkstroom, Reddersburg and Smithfield, there is a low level of unemployment in the rural areas with far higher level of unemployment for the urban dwellers. However, this pattern is not as pronounced in the areas surrounding the bigger urban centres such as Queenstown and Aliwal North.

The 1994 average wages levels for skilled agricultural workers was between R 200 - R 1000 per month in the Free State, with the average for the Eastern Cape closer to R 200 - R 500 per month (Central Statistical Service, Part 2 & 4, 1996). This does not include non-cash remuneration such as grazing and cultivation rights. Current farm worker wage levels are not anticipated to differ significantly. 

7.4.
Local towns in the study area

An important local development initiative is the marketing of the route between East London and Bloemfontein as ‘The Friendly N6'. The main aim of this marketing drive is to encourage tourists to take time in their journey to enjoy the attractions of the small towns in the area. Most of the towns within the study region are participating in this joint tourism drive and Bed and Breakfasts (B&Bs) and other tourist attractions are becoming more common. This area offers natural environments suitable for hiking and outdoor pursuits, game viewing and hunting activities, as well as cultural activities such as the viewing of rock art sites and areas of historical value.  

Although the Transmission line will not directly impact any of the towns along its route there are a number of towns situated in close proximity to where the Transmission line will traverse. 

Dealesville is a relatively small town situated at the junction of the R73 and R64 northwest of Bloemfontein. The Beta substation is approximately 12km southwest of the town. The town serves the local farming population and the transport trade. Unemployment was reported by the locals to be as high as 80% in the township area, with most of the labour force carrying out seasonal farm work or migrating to the larger urban centres in search of work. 

Reddersburg is situated along the R30 approximately 60 km south of Bloemfontein. Reddersburg is another small Free State town that serves its surrounding agricultural community. This town has an elderly population and many people reportedly work in Bloemfontein and commute to work each day. 

Smithfield is the third oldest town in the Free State and was proclaimed in 1848. The town is situated at the junction of the R30 and R701. Apart from serving the surrounding farming community, Smithfield is developing itself as a key tourist attraction along the ‘Friendly N6' holiday travel route.   

Aliwal North on the Eastern Cape/Free State border is one of the largest towns along this portion of the route. This town is well known as a tourist area due to its hot springs and being close to the main rivers, namely the Orange and Caledon Rivers, in the area. 

Burgersdorp is a town that boasts a culturally rich background with many of South Africa’s race groups having been a part of its history. It is situated in the midst of a farming region suitable for sheep and cattle farming and crops such as wheat and maize. Agriculture, trade, transport and Government services are the sectors that contribute the most to its Gross Geographic Product (GGP), but the town is reported to have a low economic growth rate. 

Sterkstroom is a small urban area situated within the Chris Hani District Council that serves the surrounding agricultural community.

Queenstown is the largest urban canter in this section of the Eastern Cape and is also the seat of the regional administration of the Provincial Government of the Eastern Cape. Queenstown is the main commercial, administrative and manufacturing service centre in the Chris Hani District Council area. 

7.5.
Biophysical aspects

7.5.1.
Soils and geology 

The proposed Transmission line development will affect the soil along the entire route where the foundations of the pylons will be constructed.  The soils between Smithsfield and Burgersdrop are sensitive to erosion and the proposed development could have an adverse effect on the soils in the area if appropriate mitigation measures are not implemented.   The project area underlies a portion of the central zone of the Karoo basin that is composed of Karoo Supergroup rocks of Permian (280 my) to mid-Jurassic (155 my) age.  South Africa is internationally famous for the discovery of a group of unique and important mammal-like reptiles (Therapsids) in the Beaufort Group, which represent the transitional development between reptiles and mammals.

7.5.2.
Surface water and wetlands

There are numerous water bodies along the routes of the proposed Transmission line.  Some of the agricultural dams and pans along the route could be affected.  There are four perennial rivers crossed by the proposed Transmission line, namely:

· the Modder River,

· the Kaffer River,

· the Caledon River, and

· the Orange River 

and two non-perennial rivers:

· the Fouriespruit River and 

· Stormberberg River.

Within the study area there are also some wetlands that are not mapped on the 1: 250 000 maps, but noted during the site reconnaissance study.  These wetlands could be affected by the proposed development.   The proposed Transmission line could affect the groundwater within the study corridor during the construction phase if appropriate mitigation measures are not taken. 

7.5.3.
Agricultural lands and game farms

There are some commercial agricultural lands along the proposed Transmission line routes that could be affected.  Most of the big commercial farms were avoided during the mapping of the study corridors.  There were some game farms noted during the site reconnaissance, which could be affected by the proposed development.

Agriculture is the primary form of land use throughout the study area. With relativity low rainfall and poor shallow soils over most of the region, extensive livestock farming is the main agricultural enterprise. Sheep and cattle (beef and dairy) are the main types of livestock farming. The main crops cultivated throughout the region are maize, wheat, sunflowers and peanuts. 

Most cropping is done under dryland conditions but a number of centre pivot and other irrigation systems are used for cultivation on irrigable soils. There is little land available for further expansion of either dryland or irrigated crop production due to the best soils already being cultivated. 

There is evidence of poor soil conservation practices in the past resulting in rapid soil erosion in some areas. This is usually as a result of overgrazing and poor land care practices, especially within the communal agricultural areas. 

Many of the commercial livestock farmers are converting to game, either as tourist ventures or for the stocking of game for hunting purposes. This change could be in response to uncertain agricultural markets and current attractiveness of eco-tourism enterprises. 

The re-distribution of land under the Government’s Land Reform Programme is occurring within the Free State and Eastern Cape Provinces. However, there were no projects or claims identified within the study corridors. The Free State Department of Land Affairs has apparently undertaken no land tenure projects in its jurisdiction and indicated, for the region as a whole, that these projects were uncommon as farmers rather sold the entire farm. Furthermore, the Free State Department of Local Government and Housing did not identify any formal low-cost housing developments within the study corridor.

7.5.4.
Ecology, fauna and flora

The fauna and flora along the proposed Transmission line route could be affected by the development.  No red data flora was noted during the site reconnaissance of the study corridors.  The proposed development could affect migration and flight paths of birds along the study corridor.

7.5.5.
Aesthetics

The visual impact along the proposed Transmission line corridors is minimal except for the area between Aliwal North and Sterkstroom, which is very scenic and could be adversely affected by the proposed development (See 9.1.
Visual impact assessment (VIA), for a detailed description of the status quo).

7.5.6.
Palaeontology, archaeology and historical review

Many rock units of the Karoo Supergroup are richly fossiliferous and offer a continuous record of reptile and early mammal development between the period 300 and 180 million years ago. South Africa is internationally famous for the discovery of a group of unique and important mammal-like reptiles (Therapsids) in the Beaufort Group, which represent the transitional development between reptiles and mammals.  Extensive research has been published based on study of the various fossil sites containing Therapsid remains and many of these are regarded as important heritage sites of international importance.  The fossil sites could be affected by the development.

The initial reconnaissance study indicates that there are some sites of archaeological and historical value, which should be avoided by the proposed Transmission line or appropriate mitigation measures be taken to preserve these sites.

8.
PUBLIC CONSULTATION

ACER (Africa) Environmental Management Consultants was appointed by P. D. Naidoo & Associates as Public Participation Consultant (PPC) to conduct the Public Participation Programme. The objective of this Section is to provide a detailed account of the Public Participation Programme conducted for the Beta-Delphi 400 kV Transmission line Environmental Impact Assessment, which in turn will enable the Department of Environmental Affairs and Tourism and I&APs to assess the process followed in terms of its:

· effectiveness,

· appropriateness and transparency, and 

· compliance with the environmental legislation.

The main objective of the Public Participation Programme was to provide Interested and Affected Parties with an opportunity to participate meaningfully and timeously in the environmental investigation.  Issues and requests raised and made by Interested and Affected Parties were forwarded to the relevant project teams and have been documented in the Comments and Response Report (Appendix B).

In keeping with the spirit of Integrated Environmental Management and environmental legislation, the Public Participation Programme has attempted to provide the majority of Interested and Affected Parties with the opportunity to participate actively in the environmental investigation and subsequent actions to involve landowners effectively addressed this concern. Landowner addresses were obtained from the Department of Home Affairs and information packages containing comment sheets and stamped reply envelopes were sent via registered mail to individual farmers. 

8.1.
Approach and methodology

The broader framework in which the environmental investigations are conducted is Integrated Environmental Management (IEM).  A definition provided by the Department of Environmental Affairs and Tourism (DEA&T) (1998) for IEM reads as follows:

“IEM is a combination of proactive and preventative processes and procedures that maintain the environment in good condition for a variety of short and long range sustainable uses.” 
In order to ensure that IEM is incorporated into a development process, it is necessary to identify issues and understand associated impacts. Thus, it is important that the Scoping phase, a process designed to identify issues, is conducted in the public domain, allowing Interested and Affected Parties (I&APs)
 the opportunity of participating in this process.

8.1.1.
Principles of the Public Consultation Process (PCP)

As the Public Participation Programme is an integral part of the Integrated Environmental Management (IEM), the same IEM principles should be applied.  IEM principles, as listed by the DEAT (1998) and which are most relevant to the Public Participation Programme include:

· Meaningful and timeous participation of I&APs.

· Focus on important issues.

· Due consideration of alternatives.

· Accountability for information used for decision-making.

· Encouragement of co-regulation, shared responsibility and a sense of ownership.

· Dispute resolution.

· Application of "due process” particularly with regard to public participation in environmental governance as provided for in the Constitution.

· Inclusivity: the needs, interests and values of I&APs must be considered in the decision-making process.

The core environmental investigation team interacted with representatives of both the National and Provincial DEA&T during meetings and site visits.  Part of the discussions revolved around the Public Participation Programme and the acceptance of the proposed approach.

The external communication function of the Public Participation Consultant, as a service to Eskom Transmission, PDNA, the Environmental investigation team and I&APs, was both proactive and reactive, and can be best described in terms of three categories:

· Meetings.

· Services.

· Products.

8.1.1.1.
Meetings 

The main type of stakeholder meetings that were conducted were as follows:

· Public Open Days.

· Interactions with individuals, I&AP representatives and Local Government authorities.

· A Key Stakeholder Workshop.

Public Open Days

The purpose of the Public Open Days was to provide an appropriate platform to enable I&APs to raise issues. Thus, it was decided to provide stakeholders with the opportunity for one-on-one interaction with study team members, as well as the opportunity to hear a presentation about the project in the context of a meeting. A full attendance register was taken at the venues and a short questionnaire was administered to obtain general views, categories of stakeholders and to capture issues from I&APs who did not interact directly with the various team members at the Public Open Days.  (Copy of the Public Participation Process Report is available on request). Issues raised were also incorporated into the Comments and Response Document (Appendix B).

The following Public Open Days were held:

· Dealesville

-
6 November 2000

· Reddersburg

-
7 November 2000

· Smithfield

-
8 November 2000

· Aliwal North

-
9 November 2000

· Burgersdorp

-
10 November 2000

· Sterkstroom

-
11 November 2000

· Queenstown

-
13 November 2000

Interactions with individuals, I&APs representatives and Local Government Authorities

In addition to the Public Open Days, members of the study team interacted personally with individuals, representatives of I&APs and Local Government Authorities in the vicinity of the proposed route options. These discussions took place either at the Local Government offices or in the field with individuals or with representative bodies.

Key Stakeholder Workshop

The time frame allowed for Public Participation during the Scoping Phase necessitated optimisation of the consultation process. It was, therefore, prudent to invite key stakeholders to a single workshop in order that they may have an integrated understanding of the potential impacts of the proposed alternative routes. As such, issues raised by I&APs during the Public Open Days were captured in the Comment and Response Document (Appendix B) and these were presented at the Key Stakeholder Workshop for comment and additional input.

The objectives of this workshop were:

· To introduce once again and explain the project.

· To discuss the findings of initial fieldwork and issues arising from the Public Participation Process.

· To identify additional issues that will form the basis of the Draft Scoping Report and consequently the Environmental Impact Report.

· To identify additional key stakeholders.

8.1.1.2.
Services

The Public Participation Consultant provided the following services:

· Registration of I&APs through attendance registers at Public Open Days and invitations to register extended in the Background Information Document (Appendix C of the Public Participation Process Report), individual letters and faxes, and media advertisements. I&APs were also identified from existing data bases. Copies of the attendance registers are contained in Appendix 6 of the Public Participation Process Report (PPPR).

· A comprehensive database of I&APs, categorised according to sectors and interests, was established. Appendix 2 of the PPPR contains a complete list of registered I&APs
.

· Forwarding of information requests and issues raised by I&APs to the Evironmental investigation team and Eskom Transmission.

· Feedback to I&APs, individually and collectively.

· Documentation of all interactions with I&APs.

· Written translation of public information in newsletters and advertisements. Verbal translation of the Background Information Document was provided on request. During discussions, translation services were offered in four languages, viz. English, Afrikaans, Xhosa and Sotho. 

· The Draft Scoping Report was distributed to key stakeholders and placed at public libraries and Local Government offices in the respective study areas.

· Assistance, where requested, was provided to I&APs in order to facilitate the understanding of the Scoping Report so that I&APs have the opportunity to provide meaningful comment.

Public Involvement Officer
The objective of utilising a Public Involvement Officer (PIO) is to use locally based individuals to assist ACER in effecting its Public Participation Programme, especially in linear type projects that are geographically spread over large distances.  As well as being cost efficient, this approach has, to date, been successful in that local individuals who have an intimate understanding of identified areas and people, and contribute to a more successful consultation process. In this project, the PIO's role was limited to the dissemination of the Background Information Documents and poster advertisements to strategic points along the route.

Public information documents

· A Background Information Document (BID) was produced and distributed during October 2000. The BID provided a brief description of the Eskom Beta-Delphi Project in two languages (English and Afrikaans) and a map of the proposed study area. Copies of the BID were:

· disseminated to identified I&APs,

· provided at Public Open Days,

· mailed to people on the initial I&APs list and

·  placed at public venues in the respective study areas.

· A set of posters was produced to form part of a mobile display at Public Open Days. The posters provided further detail on the projects.

Notification material

The first round of advertisements was placed in the following national and local newspapers during the period 13 October to 3 November 2000:

· National newspapers:  Die Rapport., Sunday Times.

· Regional media:  Aliwal Weekblad, The Representative, Onze Koerant, Volksblad, Express and Courier.

· Press Releases were issued to the newspapers distributed in areas where the Public Open Days were held:  Aliwal Weekblad, The Representative, Volksblad, Express and Courier.

· Posters advertising the Public Open Days were placed at various public venues (Appendix 7 of the PPPR).

· Due to the linear nature of the project, no On-Site Notices were placed in the study area as required by Environmental Legislation. 

8.1.1.3.
Products

As part of the Public Participation Programme, the Public Participation Consultant produced a range of products designed to share information regarding the processes and results of the environmental investigation.

· Various letters were disseminated to identified I&APs. The objectives and content of the letters can be summarised as follows:

· I&APs Letter 1 - Limited project information, invitation to participate in the EIA process at and/or outside of Public Open Days and BID distribution.

· I&APs Letter 2 - Addressed to landowners who had not been included on the database during the first round of communication. BIDs, questionnaires and self-addressed envelopes were included as part of this information package.

· I&APs Letter 3 - An invitation to comment on the Draft Scoping Report distributed to various public venues.

· A fourth letter will be sent out late March / early April 2001 with the objective of informing registered I&APs about the approval of the Scoping Report and the commencement of the Landowner Negotiation.

· Eskom Transmission will distribute the letter informing I&APs of the DEA&T's Record of Decision to construct the Transmission line.

8.2.
Findings of the Public Consultation

The Public Participation Programme was widely advertised in the national, regional and local media, and posters were placed at strategic venues in the study area. In support of the advertising campaign, press releases were sent to the regional and local media to ensure wide publicity of the Public Open Days. Additionally, approximately 250 letters and Background Information Documents were sent out to identified Interested and Affected Parties. The database was established from accessing relevant information from ACER’s existing databases, data gathering during the initial field visit and contacting key stakeholder organisations. Importantly, as the proposed Transmission line would be primarily traversing agricultural properties, every effort was made to contact agricultural organisations and farmers associations. In addition to local council offices and libraries, Background Information Documents and posters were delivered to Farmers’ Co-operatives.  The farming communities within the study area appeared to be well organised and farmer association representatives attended the Public Open Days and made valuable contributions to the environmental investigation. However, landowners in Dealesville and Queenstown did not attend the Public Open Days held in the respective towns. Subsequent discussions with landowners in Dealesville revealed a reluctance to attend the Public Open Day. The Public Open Day held in Queenstown attracted representatives from rural towns who enquired about the potential supply of electricity.  The only assumption that can be made with regard to landowners not attending, is that the proposed routes follow, where possible, existing corridors and farm boundaries as well as that landowners are familiar with Eskom Transmission’s negotiation process.  In summary, the following overall comments regarding Interested and Affected Parties’ sentiment towards the proposed 400 kV Transmission line can be made:

· Goodwill has been generated amongst Interested and Affected Parties due to Eskom Transmission making a concerted effort to interact with them at a local level and strongly encouraging continued communication, albeit on non-project related aspects. 

· Interested and Affected Parties are satisfied that there are formal and advertised channels through which they can raise issues and request further information.

· Interested and Affected Parties expressed a keen interest in staying involved in the process once the project commenced.

· Individual landowners have expressed dissatisfaction towards the acquisition of the servitude across their property, particularly in instances where game farms are being developed.

· Certain sectors are dissatisfied that the Transmission line will not be directly addressing local electricity distribution problems.

· While it is unrealistic to think that every Interested and Affected Party will be satisfied with the project and processes followed, it is important for the project team to show that it has considered all issues and concerns raised, and has investigated and assessed key issues. Furthermore it is important that Interested and Affected Parties are satisfied that due process has been followed and that management programmes will be put in place to deal with issues raised.

8.3.
Proposed future actions

The first phase of the Public Participation Programme will culminate with the Department of Environmental Affairs and Tourism issuing an approval of the Environmental Impact Report, which will mark the beginning of the negotiations with the landowners.  Although ACER will not be involved in the second phase, i.e. negotiation for the servitude and obtaining a Record of Decision, the following recommendations are made for continued communication with Interested and Affected Parties:

· Eskom Transmission must continue to manage the Public Participation Programme after the completion of the current phase of this project. However, levels of interaction with Interested and Affected Parties will depend on various negotiation, construction and operational activities.

· Interested and Affected Parties must be informed of the Record of Decision.

· Issues pertaining to construction activities and the management of the servitude will be dealt with as part of Eskom's Environmental Management Plans. Eskom Transmission will maintain, through its standard communication channels, a level of interaction commensurate with the project and standard operating and maintenance procedures for Transmission lines and the associated servitude.

8.4.
Conclusion

It is ACER's belief that due process has been followed.  With the release of the Scoping Report and Environmental Impact Report, I&APs will have been afforded the opportunity to participate meaningfully in the environmental investigative process undertaken to date.  Furthermore, Eskom Transmission has committed itself to implement measures to enable I&APs to continue to have input into the project in terms of the management of impacts as well as monitoring the effectiveness of management programmes during construction and operation.  Importantly, the two-year period during which Eskom Transmission will negotiate the servitude with individual landowners prior to the Record of Decision being issued provides additional opportunity for further issues to be identified.

9.
DESCRIPTION OF THE AFFECTED AREA

The proposed Beta-Delphi Transmission line will traverse land between the Beta Substation, north-west of Bloemfontein in the Free State Province and the Delphi Substation, in close proximity to Queenstown in the Eastern Cape Province.  This chapter gives a brief description of the affected project environment according to the specialist studies undertaken and where appropriate  It examines the potential issues associated with the project.  The focus of this description had to be relevant to the specialist’s filed of expertise.  The specialists were expected to provide an indication of the sensitivity of the affected environment.  The reader is reminded that sensitivity, in the context of the EIR, refers to the “ability” of an affected environment to tolerate disturbance.  For example, if disturbance of the natural habitat results in the permanent loss of its biodiversity.  The affected environment could be categorised as having a “low tolerance” to disturbance and is, therefore, termed a highly sensitive habitat.  If, on the other hand, a habitat is able to withstand significant disturbance without a marked impact on its biodiversity the affected environment could be categorised as having a high tolerance to disturbance (i.e. “low sensitivity” habitat).

9.1.
Visual impact assessment (VIA)

The natural physical elements under this section are described according to topography (See Visual Impact Assessment Report, Figure 3) rather than the political boundary of the Free State and Eastern Province.  The proposed Transmission line traverses four distinct landscape types (Figure 7) and three biomes.  These landscape types correlate closely with the vegetation types as described by Low and Rebelo (1996).

These landscape types are:

· Dry Sandy Highveld Grassland Plains

· Eastern Mixed Nama Karoo Plains

· South Eastern Mountain Grassland Escarpment

· Subarid Thorn Bushveld Foothills

9.1.1.
Dry Sandy Highveld Grassland Plains

· Landform

This landform is located entirely within the Free State Province.  It comprises a flat, gently undulating and featureless landscape.  A few low koppies are discernable within the viewshed.

· Vegetation

The vegetation falls within the Grassland Biome.  It consists of grassland with a few Acacia karroo occurring only occasionally along watercourses.  Much of the grassland has been destroyed by agricultural practices.

· Views / Visibility

The views within the flat landscape are restricted by the lack of elevated viewpoints.  The landscape creates an uninterrupted viewshed that extends often beyond a distance of five kilometres.  Any vertical object within this viewshed is readily visible depending on its size and distance from the viewer.

· Genius Loci

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

The Genius Loci of this section of the route can be described as rural agriculture.  The ‘spirit of place’ is provided by the flat, open and extensive landscape, the lack of industrial images and the few scattered farmsteads.

These aspects impart a rural and visually monotonous character to the surrounding landscape.  This character reinforces a timeless ambience of a rural / agricultural setting.

· Visual Quality

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

The visual character of an area has different elements, which provide an overall perceived ambience.  In the consideration of the visual character it is important to include not only the immediate land use but also that of the surrounding land.

The visual quality of this landscape is considered to be low because there is little visual interest within this relatively featureless landscape.  The flat landscape does not promote any specific visual feature.  The scene is not vivid nor does it have elements that unify the view.
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Figure 7:
Visual Landscape Types

· Land Use

The route is situated within a landscape utilized for pastoral and arable agriculture.  Although an excellent cattle and sheep farming, much of the area has been ploughed for maize cultivation.  It is anticipated that the land uses will remain the same for the foreseeable future.

· The Scale of the Landscape

Visual scale is the apparent size relationships between landscape components or features and their surroundings (Smardon, et al, 1986).

The broad, extensive and horizontal scale of the landscape with little vertical definition is due, primarily, to the flat to gently sloping topography covered with arable lands, shrubs and grassland.  Because of this flatness, a tall structure would be visible for an extended distance.  Low structures such as single storey buildings, roads, borrow pits, etc. would be readily visible due to the lack of elevated viewpoints.  This results in structures being viewed against the skyline.

9.1.2.
Eastern Mixed Name Karoo Plains

· Landform

This landform is similar to the previous landform in that they are both flat, gently undulating and featureless.  This section introduces flat, topped landscapes shaped by many dolerite dykes and sills overlying the sandstones and shales of the Beaufort group.

· Vegetation

This section of the risk forms the ecotone between the Nama Karoo Biome in the west and the Grassland Biome in the east.  It is classified by Low and Rebelo (1996) as Eastern Mixed Nama Karoo.  

The vegetation is short and low and consists of a complex mix of grasses and shrubs.  Trees are not abundant except along the riverbeds where Acacia karroo is a common element.

· Views / Visibility

The views within the flat landscape are restricted by the lack of elevated viewpoints.  The landscape creates a viewshed that often extends beyond a distance of five kilometres.  The peripheral flat, topped hills help to temper the silhouette image of any vertical object.

· Genius Loci

The Genius Loci, provided by the landscape and existing land uses, can be described as rural agriculture.  The ‘spirit of place’ is provided by the flat, open and extensive landscape which is punctuated by flat-topped hills.

· Visual Quality

The visual quality of this section of the route is considered to be of a moderate visual quality due to the introduction of the attractive flat-topped mountain formations.

· Land Use

The land use is similar to that of the previous landscape type.  Small stock farming is the most dominant land use with irrigation occurring along the Oranje and Caledon Rivers.  It is anticipated that the current land uses will remain the same for the foreseeable future.

· The Scale of the Landscape

The wide and extensive horizontal scale of the landscape is due, primarily, to the flat gently undulating landforms.  This is somewhat tempered by the flat topped hills.  Tall project structures or changes to the landform which are elevated will become highly visible for viewpoints nearby because of the possibility of project features breaking the skyline through silhouette or that the visual contrast caused by the removal of existing vegetation.  These objects and changes in landform would, however, blend with the landform at greater distances or when viewed with the flat topped hills as a visual background because the relief is diverse, the extent of silhouette is reduced and colours, textures and shadows assist in obscuring these changes.

9.1.3.
South Eastern Mountain Grassland Escarpment

· Landform

The landform is located at relatively high attributes (2 150 m) and consists of broad valley surrounded by high escarpment-type mountains.  Volcanic soils of the Stormberg Plateau and doleritic peaty soils predominate with some sandstone.  Soils are shallow and often rocky.

· Vegetation

The vegetation is generally low grassland with patches of dry grassy Fynbos.  Rocky areas are often bare with sparse succulent vegetation.

· Views / Visibility

The surrounding mountains can be considered as a major focal point when viewed from lower elevations.  Any physical change to the surface of the slopes would be highly visible due to the elevated position.  Objects placed at the foot of the mountains in the valley will be less visible due to the screening / blending of the object when viewed against the mountain backdrop.  The route will only be viewed by most viewers where it crosses main roads such as the Molteno – Dordrecht road (R56), this limiting their exposure to the Transmission line for a very short period.  The vegetation forms part of the South-eastern Mountain Grassland of the Grassland Biome (Low and Rebelo, 1996).

· Genius Loci

The spirit of place is created by the broad deep valleys surrounded by large rounded-edged mountains.  It is supported by the open grasslands of the valleys and mountain and is reinforced by the lack of visible human intrusion in the from of agriculture, urban and industrial qualities.  The combination of these attributes can be presently described as natural rural / agriculture.

· Visual Quality

The visual quality of this higher lying grassland area is considered high.  This is due to the lack of visual human intrusion and the very diverse topography resulting in a high visual interest.  These visual elements have created a quality that is vivid and one that unifies the visual landscape.

· Land Use

This section of the route is located within a landscape utilised predominantly for stock grazing of sheep and cattle.  Few other land uses occur.  The area is sparsely populated with few farmsteads scattered within the landscape.

· The Scale of the Landscape

The broad and extensive horizontal scale is reinforced by the vertical definition of the rolling hills.  The horizontal scale of the landscape is truncated on the visual periphery by the hills, mountains and valleys of the Great Escarpment of the Eastern Cape.

When the route is viewed from low down in the landscape, relatively tall structures or changes to landform can be readily accommodated due to the presence of the backdrop of the surrounding mountainous landscape.  The capacity of the low existing vegetation to absorb the visual from or changes to the landscape is low.

9.1.4.
Sub-arid Thorn Bushveld Foothills

· Landform

This section of the route traverses the foothills of the Great Escarpment.  The topography is generally undulating and diverse with wide valleys, which contain and enclose views.  The soils are generally clayey loam derived from shale, mudstone and sandstone of the Beauford Group (Low and Rebelo, 1996) of the Karoo Sequency which gives rise to the diverse topography.

· Vegetation

The vegetation of this landscape type consists primarily of chumps or individuals of Acacia karroo which appears to have invaded the existing grasslands and now are recognised as Savanna.  The vegetation forms part of the Sub-arid Thorn Bushveld of the Savanna Biome (Low and Rebelo, 1996).  The vegetation is visually diverse and contrasts with the grasslands and karoo bush of the previous landscape types.

· Views / Visibility

The views from the north higher lying foothills towards the south are extensive and uninterrupted for several kilometres.  Views lower down the foothills are relatively limited due to the screening effect of the surrounding hills.  This area is visually more diverse due to the rolling and varied topography and the diverse vegetation.  This diversity in topography and vegetation provides a high capacity to absorb the visual from of the pylons or changes to the landscape.

· Genius Loci

The Genius Loci of this landscape type can be considered pastoral / agricultural in the higher northern sections.  This is created by the tranquil images of the farming communities, the mix of grazing and agriculture and the scattered homesteads.  The images of infrastructure such as existing roads, railways and Transmission lines impart the sense of pending urbanism or the close proximity of urbanisation. 

· Visual Quality and Character

The visual quality of the area can be regarded as moderate due to the visual diversity of vegetation and topography.  The visual quality has been tempered by the intrusion of human actions and elements such as scattered cultivated lands, infrastructure such as roads, railway lines and Transmission lines, farmsteads and urban elements close to Queenstown such as smallholdings and factories.  The visual character along the route is a mixture of rural agriculture and the urbanisation of the outskirts of Queenstown.  The visual scene or setting is neither vivid nor does it have elements that unify the view.

· Land Use

The route is situated within a landscape utilised predominantly for stock grazing and arable agriculture.  The route is aligned for the most part along existing infrastructure such as Transmission lines, railway lines and roads.

· The Scale of the Landscape

The vertical scale of the area is largely due to the definition of the rolling hills below the Escarpment.  The horizontal scale of the landscape is truncated by the hills and valleys.  When viewed from the south relatively tall structures or changes to landform can be readily accommodated due to the presence of the backdrop of the northern escarpment.  Project structures, which are elevated will become highly visible from viewpoints nearby because of the possibility of the project features breaking the skyline through silhouette or due to the visual contrast caused by the removal of existing vegetation for the clearing of servitudes, work space or access roads.  These objects and change in landform would, however, blend with the landform at greater distances or from higher elevations of the diverse relief and colours, textures and shadows, which assist in obscuring these changes.

9.2.
Ecology investigation

Since the study assessed a broad corridor and considered alternative routes within the corridor, a species level assessment of the route within the time frames provided was both not practical and potentially not required. In addition this study makes the assumption that the faunal habitats of the route are dependent on the floral habitats and that careful consideration of the mitigation of impacts of the Transmission line on the flora will undoubtedly assist in the protection of the fauna of the route.

In the area west of Bloemfontein there are a number of wetland pans and there are scattered wetter areas along the route. There are two rivers of significance that are crossed by the proposed route – the Caledon and Orange Rivers.

9.2.1.
Flora

The proposed Transmission line corridor passes through four different vegetation types as identified by Low and Rebelo (1998) (Figure 7). Between Dealesville and the Molteno area the route crosses Eastern Mixed Nama Karoo intrusions into Dry Sandy Highveld Grassland areas. From the Molteno area to Queenstown the route crosses what is mostly South Eastern Mountain Grassland in the higher lying areas and Sub-arid Thorn Bushveld in the lower lying areas.

The alpha diversity and to an extent the beta diversity of the vegetation types identified during this assessment is not exceptionally high with the highest diversity expected to occur in the moister mountain ous areas. The Transmission line crosses large distances over the same vegetation type and as is demonstrated in Figure 7 there are only four main vegetation types affected by the proposed route. There are grass species such as Themeda triandra which occur along the entire route while most ecotonal changes occur over large areas with very few distinct ecotones.

In many areas the natural vegetation is severely overgrazed especially around Aliwal North, which has led to large-scale erosion. There are areas of cultivated land but these are not extensive when compared to the large areas, which are used for grazing.

It is not expected that there will be any rare or locally endemic plant species (species of concern) negatively affected by the proposed Transmission line. This routing has been aligned to minimise floral impact, by selecting habitats that are expected to support few such species, and because the actual footprint of the Transmission line pylons is very small. 

9.2.2.
Fauna

The diversity of fauna likely to occur in the proposed corridor is not expected to be exceptionally high. The habitat types generally cover large grassland areas with the exception of dolerite dykes and sills, wetlands and rivers for example. The grassland habitat types varied from large plateau areas to mountainous areas with valleys and hills.

Possible red data mammal species that may occur along the proposed route include:

· White-tailed mouse (Mystromys albicaudatus) – Vulnerable, wide distribution and occurs in grasslands.

· African wildcat (Felis lybica) – Vulnerable, wide distribution in area.

· Aardvark (Orycteropus afer) – Vulnerable, wide distribution

· Hedgehog (Atelerix frontalis) – Rare, wide distribution in a wide variety of habitats

· Striped weasel (Poecilogale albinucha) – Rare, likely to be widespread in the grasslands

· Aardwolf (Proteles cristatus) – Rare, widespread

· Small spotted cat (Felis nigripes) – Rare, widespread

Due to their mobility and the fact that the actual footprint of development is small these species are unlikely to be affected by the proposed Transmission line.

No rare or localized amphibians or reptiles are listed as occurring in the study area and with careful route selection the impact of the proposed Transmission line on these animals can be minimized.

9.3.
Archaeology and history
9.4.
Geology, pedology and topography

9.4.1.
Geology

The project area underlies a portion of the central zone of the Karoo basin that is composed of Karoo Supergroup rocks of Permian (280my) to mid-Jurassic (155my) age.  The rocks consists of flat lying to shallow dipping sedimentary rocks of the (oldest to youngest) Ecca Group, Beaufort Group and Molteno, Elliot and Clarens Formations overlain by locally distributed volcanic rocks of the Drakensburg Group. The latter also includes extensive intrusion of dolerite sills and dykes throughout the whole area. Due to space constraints, the numerous dykes were not shown on the geological plan. In general, the youngest Karoo rocks occur in the middle of the basin (between Aliwal North and Queenstown), with progressively older underlying rocks being exposed to the south (Queenstown) and north (Bloemfontein).

In the Bloemfontein area in the north, large areas are underlain by unconsolidated Aeolian dune sand cover, calcrete, calcified pan deposits and surface limestone of Quaternary age (1.8my and younger). Throughout the whole project area, the river valleys are underlain by recent alluvium.

A more detailed descriptive account of the rock units present in the project area is described below (from the oldest to youngest):

· Ecca Group (Tierburg Formation) – Occurs only northwest of Bloemfontein and consists of shale with siltstone and sandstone, 600-750m thick, deposited by turbidity currents in a submarine basin environment. 

· Beaufort Group (Adelaide Subgroup) – Occurs between Bloemfontein and north of Smithfield. The sequence is characterised by blue-grey and purple mudstones with subordinate interbedded lenticular siltstone and sandstone deposited in a subaerial fluvial environment with sandy river channel and mudstone dominated overbank deposits. Maximum thickness is up to 4000m. The thicker developed sandstones form characteristic flat-topped hills.

· Beaufort Group (Tarkastad Subgroup – Burgersdorp Formation) – Occurs throughout most of the project area south of Edenburg to Queenstown and beyond. Consists of a sequence, up to 1000m thick, of brownish red and grey mudstones with some lenticular sandstone units also deposited in a fluvial environment.

· Molteno Formation – Occurs between Aliwal North and Queenstown. Consists of a sequence of grey mudstone, shale, sandstone and poorly developed coal seams deposited in a braided river fluvial system with overbank deposits. Maximum thickness is 590m. 

· Elliot Formation – Occurs between Aliwal North and north of Queenstown and consists of brownish red and grey mudstone and some lenticular sandstone deposited in high sinuosity fluvial systems on alluvial flats in a semi-arid to arid environment. Maximum thickness is 500m.

· Clarens Formation – Previously known as the Cave Sandstone, this unit has a similar distribution to the Elliot Formation and is characterised by the distinctive presence of overhangs and shallow caves in a yellowish grey to pink sandstone. The unit was deposited in desert environment dominated with large dune systems and seasonal playa lakes. Thickness is up to 240m.

· Drakensburg Group – Occurs in restricted area half way between Aliwal North and Queenstown.  These rocks form a small part of voluminous basaltic eruptions, which occurred on a continental scale, dated starting at 187+-7my. Locally, pyroclastic material marks relict volcanic pipes and volcanic vents. The area is also characterised by extensive intrusion of dolerite sills (near horizontal sheets) and dykes (near vertical) which give rise to the characteristic flat-topped hills and linear ridges respectively. These dolerites represent sub-surface feeder channels to the overlying basaltic lava flows.

· Quarternary Succession (Kalahari Group) – Windblown red and grey dune sands dominate an area west of Bloemfontein where they overlie bedrock to a depth of up to 10’s of meters. These are of Kalahari age and reflect recent (less than 1.8my) arid climatic conditions. Often the Kalahari sands are capped with surface limestone and sheets of calcrete formed during the latter stages of the arid climatic phase. Younger post-Kalahari age alluvial deposits have formed in the drainage valleys of the current river systems and talus deposits along significant topographic slopes occur locally throughout the project area.

9.4.1.1.
Economic Geology

As far is known from the published records, the project area does not overlie any major economic deposits. A number of small deposits of gypsum (salt pans?), salt (salt pans), uranium (Adelaide Subgroup), clay (illite-montmorillonite) (alluvial) and coal seams (Molteno Formation) are recorded on the map sheets. Other deposits may be known that are not recorded on the available geological map sheets. There may be current mineral exploration permits over these deposits and surrounding areas. The coal seams were worked in the 19th century prior to the discovery of the major coalfields on the Highveld.

The following mineral deposits have been identified. The presences of coal seams in the Molteno Formation are too numerous to list individually.

Commodity
Status
Farm
District
Map Sheet

Salt
Closed mine
Farm 474
Boshof
Kimberley

Salt
Closed mine
Corneliasdal 45
Boshof
Kimberley

Gypsum
Deposit
Biesembuld
Boshof
Kimberley

Gypsum
Deposit
Prospect 122/Farm 42
Boshof
Kimberley

Uranium
Deposit
Vriendskap 1178
Bloemfontein
Koffiefontein

Uranium
Deposit
Mullersrus 557
Edenburg
Koffiefontein

Coal
Seams
Numerous
Aliwal North
Aliwal North

Coal
Seams
Numerous
Numerous
Queenstown

Clay
Deposit
Farm 183
Albert
Queenstown

Clay
Deposit
Doringskraal
Albert
Queenstown

Clay
Deposit
Kapok Kraal 280
Albert
Queenstown

Clay
Deposit
Klein Hoek 229
Albert
Queenstown

9.4.1.2.
Fossils

Many rock units of the Karoo Supergroup are richly fossiliferous and offer a continuous record of reptile and early mammal development between the period 300 and 180 million years ago. South Africa is internationally famous for the discovery of a group of unique and important mammal-like reptiles (Therapsids) in the Beaufort Group, which represent the transitional development between reptiles and mammals. Extensive research has been published based on study of the various fossil sites containing Therapsid remains and many of these are regarded as important heritage sites of international importance.  Fossils are known from the following rock groups:

· Clarens Formation – limited to fossil tracks.

· Molteno Formation – reptilian (dinosaur) fauna remains.

· Elliot Formation – Dicroidium flora, Dadoxylon fossil logs.

· Beaufort Group – 8 Therapsid Assemblage Zones

· Eodicynodon Zone

· Tapinocephalus Zone

· Pristerognathus Zone

· Tropidostroma Zone

· Cistecephalus Zone

· Dicynodon Zone

· Lystrosaurus Zone

· Cynognathus Zone

· Ecca Group – Glossopteris flora, trace fossils.

The following fossil sites are recorded on the Bloemfontein 2926 Old Series geological sheet. Fossil sites do not appear to be recorded on the later geological sheets. It is expected that numerous other fossil sites are known and documented elsewhere.

Fossils
Farm
District
Map Sheet

Cistecephalus spp.

Dicynodon spp.
The Bend 1761
Bloemfontein
Bloemfontein

Lystrosaurus spp.
Strydfontein 54
Smithfield
Bloemfontein

9.4.2.
Soils

From Dealesville to Smithfield the soils varies from red-yellow apedal freely drained soils (Ae with high base status), Plinthic Catena common soils (Ca undifferentiated) and Prismacutanic and/or Pedocutanic horizon dominant (Da, Db and Dc).  These soils are located on flat to rolling hill surface with very low to low erosive potential.

The soils in the Bloemfontein area are large areas underlain by unconsolidated aeolian dune sand cover, calcrete, calcified pan deposits and surface limestone.

The sequence is characterised by blue-grey and purple mudstones with subordinate interbedded lenticular siltstone and sandstone deposited in a subaerial fluvial environment with sandy river channel and mudstone dominated overbank deposits. Maximum thickness is up to 4000m. The thicker developed sandstones form characteristic flat-topped hills.

The soils from Smithfield area to Molteno varies from Prismacutanic and/or Pedocutanic horizon dominant, one or more of: vertic, melanic, red structured diagnostic horizon (Ea), Glenrosa and Mispah form (Fb and Fc) to miscellaneous land class (Ib and Ic).  These soils are highly erosive owing to their position in the landscape.

The soils are brownish red and grey mudstones with some lenticular sandstone units also deposited in a fluvial environment.  That consists of a sequence of grey mudstone, shale, sandstone and poorly developed coal seams deposited in a braided river fluvial system with overbank deposits.  This consists of brownish red and grey mudstone and some lenticular sandstone deposited in high sinuosity fluvial systems on alluvial flats in a semi-arid to arid environment. Maximum thickness is 500m.

The Clarens Formation – Previously known as the Cave Sandstone, this unit has a similar distribution to the Elliot Formation and is characterised by the distinctive presence of overhangs and shallow caves in a yellowish grey to pink sandstone. The unit was deposited in desert environment dominated with large dune systems and seasonal playa lakes. Thickness is up to 240m.

9.4.3.
Topography

The topography ranges from flat terrain from the Beta substation to the Kaffer River, gentle undulating terrain from Kaffer River to Reddersburg, gentle undulating to hilly terrain from Reddersburg to Smithsfield, hilly terrain from Smithsfield to Aliwal North, mountainous terrain from Aliwal North to Delphi Substation.

The proposed Transmission line crosses the following rivers, Modder, Kaffer, Caledon, Orange and Stormberburg.

Beta substation is approximately 1318m above mean sea level, Delphi substation is situated approximately 1280m above mean sea level, Wilgefontein Mountain forms the highest crossing point at approximately 1867m above mean sea level. The main land features in the area are the Kramberg Mountains and Boesmans hoekpass.

9.4.4.
Climate

The area falls inside the summer rainfall area.  The mean annual rainfall in the study area varies 419mm to 625mm per annum.  The average summer and winter temperatures varies considerably from 24.70 c to 3.10c.  Very high summer temperature have experienced in the flat semi-arid land outside Aliwal North (31.70 c) and very extreme low temperature in the mountainous area of Burgersdrop (-1.70 c) but the different between day and temperature in general are extreme. 

Winter temperatures are extreme in place along the route especially between Aliwal North and Sterkstroom.  In winter snow can occur on the higher ground, the proposed Transmission line could be affected if construction through this area happens in the winter months.  

9.5.
Land use and agricultural potential

The land traversed by the proposed Transmission line is mostly dominated by unimproved grassland with agricultural dams and commercially cultivated fields.  The area along the Modder River is dominated by commercial cultivated land.  Most of the cultivated land areas are located along the perennial rivers and perennial dams.  The development will not cause any change in the landuse within the study corridor, but there will be loss of land and temporary loss of cultivated fields.

The soil potential within the study corridor is dominated by low potential soils but there are low – moderate and moderate soils along the Modder River west of Bloemfontein.  Based on the soil potential map the agricultural potential is low for the entire route.  The area along the Modder River and west of Bloemfontein can support moderate yields (Refer to Figure 2, Topography, pedology and geology study for a Soil Potential map).  The proposed Transmission line will have an impact on the following land-use within the study corridor.

· Commercially cultivated agricultural fields (dryland and irrigation)

· Game farms

· Possibly some small holdings

· Infrastructure

9.5.1.
Commercial Agricultural Fields

The majority of the commercial agricultural lands are located along rivers and other bodies of water.  The proposed development will cause a loss of land due to the installation of foundation towers.  The loss of land will be minimal due to the fact that the servitude could still be farmed.

9.5.2.
Game Reserves

There were several game farms noted during the site reconnaissance but these are not mapped on the land-use map. The proposed Transmission line will attempt to avoid all of these game farms but in some instances this may not be possible.  The impact of the game farm will be low, as grazing will be minimally affected.

9.5.3.
Smallholdings

Some smallholdings could be affected by the construction of the proposed Transmission line from Beta-Delphi.  Majority of the smallholdings within the study corridor will be avoided during the determining of the preferred route for the proposed Transmission line, but in some instances some smallholdings may not be avoided.  There may be some informal settlements along the proposed Transmission line route, which were not identified during the site reconnaissance.

9.5.4.
Infrastructure

The local infrastructure is very well developed.  There are many main roads crossed by the proposed Transmission line this includes the N1, R48, R56, R58, R61, R67, 397, 701, 706, and 717.  The R30 from Reddersburg runs almost parallel with the proposed Transmission line to Smithsfield on the western side. 

The proposed Transmission line route also crosses some railway lines, which includes line from Bloemfontein to Petrusburg, Bloemfontein to Edenburg, Aliwal North to Burgersdrop, Jamestown to Molteno, Molteno to Sterkstroom, Queenstown to Tarkastad.

The existing services such as electricity, water and telephone services are in place and may be affected in minor ways due to the position of the proposed Transmission line.  No services will however be disrupted unless such services have to be deviated.

9.5.5.
Conservation Area.

All nature reserves and Natural heritage site were avoided during the determining of the route for the proposed Transmission line.

9.6.
Hydrology and water drainage

9.6.1.
Description of affected environment

The affected environment consists of areas along the three perennial rivers: the Modder, Kaffer, and Caledon Rivers.  Another river is the Fouriespruit River, which is a smaller non-perennial river.  Other areas that will be affected are agricultural dams that are numerous along the study corridor.

The proposed Transmission line crosses into the Eastern Cape over the Orange River near the Badfontein Farm 25.  The landscape is hilly to mountainous in places with extensive erosion gullies mapped on the 1:50 000 map of the area.  The proposed Transmission line crosses the Stormsburg River.  This is a small non-perennial river.  Other areas that will be affected are agricultural dams, which are numerous along the study corridor.

The Route follows the mountain terrain and only crossing where possible i.e. a gap within the mountain range.  The valleys within the study corridor are acting as water storage dams.  The area between Aliwal North and Queenstowns is mountainous and scenic.  The mean annual rainfall lies between 400 and 700 mm.

9.6.1.1.
Surface Water – Free State Province

The proposed 400 kV route runs from Dealesville following a flat terrain crossing the Modder River which is the source of water for the Kruger Drift dam.  Owing to the flatness of the landscape and an average annual rainfall that does not exceed 700mm there are a lot of seasonal pans within the area.

As the proposed Transmission line crosses the Kaffer River the landscape changes into rolling hills.  As the proposed Transmission line approaches Smithfield the landscape become hilly with a lot of agricultural dams.

From Smithfield to the border of the Eastern Cape the terrain becomes mountainous and the proposed Transmission line crosses the Caledon River, which is part of the river system that feeds the Gariep Dam.

The proposed Transmission line is not expected to have any more impact on the water resources.  Instead, the main focus will be on the more local impacts, particularly the floodplain of the perennial rivers, and the potential effect on farms and pans along the route.  These surface water resources are widely used for local water supply, live stock watering and irrigation.

Much of the land within the proposed Transmission line is agricultural, being largely grazing landuse or open vlei, though there are areas of commercial cultivation.  The water quality of the watercourses is understood to be good.  It is anticipated that the greatest threat to water resources in the area is sediment loading due to poor land management.  At certain locations where poor land management, e.g. overgrazing exists, there is the likelihood of increased suspended sediment in the associated watercourses under storm rainfall conditions.

There are a number of seasonal wetland areas along the route that will be impacted by the Transmission line, especially the area between Reddersburg and the Orange Free State boundary with the Eastern Cape.  In addition to their ecological value, wetlands provide important hydrological functions, including water treatment, flood attenuation and seasonal control of the river flows.

9.6.1.2.
Surface Water – Eastern Cape Province

The hilly to mountainous terrain of the Eastern Cape, combined with steep slopes, render it very susceptible to water erosion.  The areas in the Eastern Cape that may be traversed by the proposed Transmission line are susceptible to gully and sheet erosion.  The proposed Transmission crosses the Orange River, which is part of the river system that feeds the Gariep Dam.

As mentioned previously, the main watercourses crossed by the proposed Transmission line includes the Orange River and some small non-perennial river and dams.  The proposed Transmission line is not expected to have any impact on these water resources.  Instead, the main focus will be on the local impacts, particularly the floodplain of the Orange River, and the potential effect on farms and pans along the route.  These surface water resources are widely used for local water supply, live stock watering and irrigation.

Much of the land within the study corridor within the Eastern Cape is unimproved grassland, being largely grazing landuse or open vlei.  There are some areas of commercial cultivation mainly along the riverbanks.  The water quality of the watercourses is understood to be good.  It is anticipated that the greatest threat to water resources in the area is sediment loading due to poor land management.  At certain locations where poor land management, e.g. overgrazing exists there is the likelihood of increased suspended sediment in the associated watercourses under storm rainfall conditions.

There are a number of wetland areas along the route entire route within the corridor that would be impacted by the proposed Transmission line.  In addition to their ecological value, wetlands provide important hydrological functions, including water treatment, flood attenuation and seasonal control of the river flows.

9.6.1.3.
Ground water – Free State Province

While the surface water resources of the region are considered to be the major water resource, the groundwater resource potential must be recognised.  The entire area is underlain by arenaceous and argillaceous water bearing strata.  The potential yield from these strata is considered to be relatively low, but may be suitable for localised use, e.g. domestic, stock watering.  Typical water quality is reported to be good.  Typical depth to groundwater level has been estimated at between 10 m to 20 m.

The interaction between groundwater and surface water needs to be mentioned.  In the wider water resources context, groundwater contributions to river flow along the route is negligible.  The mean annual recharge for groundwater within the study corridor is 15 – 25 millimetres per annum.

9.6.1.4.
Groundwater – Eastern Cape Province

While the surface water resources of the region are considered to be the major water resource, the groundwater resource potential must be recognised.  The entire area is underlain by arenaceous and argillaceous water bearing strata.  The potential yield from these strata is considered to be relatively low, but may be suitable for localised use, e.g. domestic stock watering.  Typical water quality is reported to be good.  Typical depth to groundwater level has been estimated at between 10m to 20m.

The interaction between groundwater and surface water needs to be mentioned.  In the wider water resources context, groundwater contributions to river flow along the route is negligible.  The mean annual recharge for groundwater within the study corridor is 15 – 25 millimetres per annum.

10.
IDENTIFICATION OF IMPACT/RISK SOURCES

This chapter presents the various risks that are associated with the construction and operation phases of the Beta-Delphi Transmission line.  These  are discussed in terms of the various project stages applicable for the specific specialist study.  The specialists were expected, as far as possible, to identify the potential sources of risk to the environment posed by the construction, operation and maintenance of the proposed Beta-Delphi 400 kV Transmission line.  Risks were identified for the construction and operational phases of the project.  Since the proposed development will result in either benefits or impacts to the environment relative to the current state, the risks are expressed in relationship to the current degree of existing risk.

10.1.
Social impact assessment (SIA)

Due to the broad range of inter-relating issues, to provide greater clarity on social issues and potential impacts, the issues have been broadly grouped as being of national, regional or local importance. These issues have been formulated as questions. In addition, during the discussion, the issues have further been described in terms of the construction or operation phases of the Transmission line. 

Issues identified are as follows:

· National.

· No social issues of national concern were identified.

· Regional.

· What are the socio-economic advantages or disadvantages of this Transmission line for the future development of the Eastern Cape? 

· What are the potential long-term impacts of this Transmission line through the region?

· Local.

· What impact will the project have on the local socio-economic environment?

· What are important concerns regarding the relocation of homes, negotiation and compensation for the servitude, and access to farmland for construction and maintenance?

· What health, safety and security risks may be associated with construction and operation of the Transmission line? 

· How can the route of the Transmission line least impact current local developments in the area?

· What recommendations should be included in the final environmental management plan? 

10.1.1
Socio-economic advantages and disadvantages of the Transmission line for the future development of the Eastern Cape region

One of the primary purposes for the development of the Beta Delphi 400kV Transmission line is to ensure a reliable power supply to the Eastern Cape due to the demand increase anticipated with the development of the proposed Coega Industrial Development Zone. 

In September 1999 the South African Cabinet gave approval for the South African National Defence Force’s R29.9 billion arms acquisition programme (now controversial and pending further investigation). The Government stressed that positive spin-offs for South Africa were industrial participation and offset agreements that formed part of the arms purchases. Through its Non-defence Industrial Participation Policy (NIP) the Government has attempted to ‘direct’ investment into particular sectors and parts of South Africa, one region being the Eastern Cape. 

Two relevant examples of this industrial participation agreement are the German Frigate Consortium's offer to invest in the construction of a mini-steel mill and the German Submarine Consortium's offer to invest in the construction of a stainless steel plant, both at the proposed Coega Industrial Development Zone near Port Elizabeth. The steel plant is intended to form the anchor tenant for the Coega development. However, “in attempting to assess the value and probable economic benefits of these proposed NIP offers, it is clear that many of the promised investments are highly dubious” (Batchelor, P & P. Dunne. 2000). Indeed the entire arms acquisition programme has been dogged by controversy, with Finance Week (1 September 2000) reporting that Department of Trade & Industrial Director-General Mr A Ruiters had announced that the proposed steel mill has been shelved or relocated. Thus, the timing and the need for the Transmission line may still be uncertain.  

Nevertheless, Eskom Transmission’s ideal, to ensure a reliable and constant electricity supply, is to have a circular supply system that is not dependent on a single channel for transmission. Yet, the current electricity supply to the entire Eastern Cape is transported through a single channel of Transmission lines via the Poseidon substation. 

Therefore, regardless of the success of the Coega Industrial Zone, an important aspect of this Transmission line is to also ensure, as demand in the region increases, that a reliable power supply network is available to meet growing demands. Ensuring that demands are met with a reliable and constant electricity supply will indirectly have positive benefits for local businesses and employment. Only the servitude is currently being secured, with the line to be constructed only when electricity demands in the region require it. Thus, securing the servitude timeously prior to other developments occurring in the region is advantageous, makes economic sense and allows potentially affected landowners to better plan future activities. 

10.1.2
Potential long-term impacts of the Transmission line through the region

The region through which the Transmission line will traverse is currently entering a new development focus very typical of other areas in South Africa. There is a strong drive to develop agriculturally poor land into potentially more economically attractive options such as game farming and tourism enterprises. At its current stage of development there are small pockets of game operations developing but these may join in the future to become larger single units of game farming land. In addition, the marketing strategy for the area is focussed on the N6 as the ‘The Friendly Route’, an area of tourist attractions consisting of a range of activities from game viewing to cultural tours. 

The development of the Transmission line, if not carefully placed, could have a future negative impact on this development trend in the area. This impact would primarily be in terms of visual quality of the area.

Compensation for a resource lost, such as the amount of agricultural land required for the servitude, is not always an acceptable option to stakeholders, especially if the presence of a Transmission line impacts on other economic enterprises that could be developed. In other words, compensation received now for the servitude does not compensate the landowner for future development options lost. Adhering to the precautionary principle that underpins environmental management, caution, therefore, needs to be taken in selecting the route in order not to negatively impact or preclude any future economic development options within the region.   

The possibility must be considered that, for whatever reason, the Transmission line may never be constructed. This will result in a servitude of ‘dead land’ in terms of active development and some forms of agriculture, through many farms across the region. However, considering that most forms of agriculture throughout the area, such as livestock grazing, will be able to continue regardless of the presence of a Transmission line, careful selection of the route with consideration of current developments is unlikely to have a significant impact upon any future economic activities. This should remain true whether or not the Transmission line is developed after the servitude is purchased. 

10.1.3
Impact of the project on the local socio-economic environment

The construction of a Transmission line and the entry of a construction team into an area can impact both positively and negatively on the local labour and local employers in an area. 

The specific areas through which the Transmission line will run consists predominately of agricultural enterprises. Most of the labour used appears to be seasonal and statistics indicate a lower level of unemployment in these areas in comparison to the urban environments. Although, considering the current economic climate of South Africa, and the economy of the Eastern Cape (and to a slightly lesser degree the Free State), a relatively high unemployment level should be anticipated throughout the study area. 

Much of the labour used in the construction of a Transmission line is specialized and, thus, large scale employment of temporary unskilled labour is not anticipated. However, employment of casual unskilled labour is encouraged whether for short-term contracts or for the entire construction phase. This will result in a positive spin-off during the construction phase as any level of employment in this region of high unemployment and low wage levels will have a beneficial social spin-off.

For this reason it is recommended that the construction camps be placed closer to areas that indicate potentially higher unemployment levels. Statistics indicate that unemployment is far greater in the urban centers than in the rural areas. Figure 5 shows the centres in the project areas with the highest urban populations being, in particular Aliwal North and Queenstown. It is recommended that the contractor establish the camps as close to these centres as possible and, when required, nearer the smaller urban centers such as Burgersdorp, Smithfield and Molteno. 

In addition, there will naturally be other positive local socio-economic spin-offs due to the increase in labour and activity in the area. Albeit of a short duration, local towns and businesses will receive a boost in sales and entrepreneurs can sell food, drink, clothing and other items to the contractors. Thus, a short-term increase in business opportunities during construction is anticipated as a benefit to the region. 

A negative impact of a construction team moving through an agricultural area is the potential disruption to local farm workforces that may result when farm labour (or seasonal farm labour) seeks temporary employment with higher paying contractors. As discussed in Section 3.3, local farm labour may receive low monetary wages but be provided with grazing rights and agricultural produce. It is a common concern of local farmers that the availability of higher wages elsewhere in the area causes a reduction in their labour force as well as leading to strained employer/labour relations with regard to wage levels. The problem can be extended further into the social fabric of the local labourers’ families should the men decide to leave their families and continue to seek employment with the construction team as it moves location. These sensitivities are best managed by employing labour only from a central point as discussed with the local Town Council and discouraging labour-seekers from approaching construction teams whilst traveling on and through the farms.

It is recommended that the contractor employ local unskilled labour from the region to avoid the potential for labour disruptions should unskilled labour from another area be perceived to be competing with local labour for employment. Employment of local labour is a positive impact that will benefit the region. 

A concern raised during stakeholder consultation is that local channels, such as Unemployment Committees, have not been used in the past when employing unskilled labour and, for this reason, have become non-operational. The result is that there is no formal control over the employment of casual unskilled labour. With ‘loose’ employment agreements such as those that result from this practice, there is no or little responsibility on the employer in terms of labour protection practices. All contractors are required to adhere to the Occupational Health and Safety Act, No 85 of 1993 and should follow any local employment procedures for unskilled and casual labour. Only Dealesville, Aliwal North and Queenstown reported to have formalized Unemployment Committees and it was requested that the contractor first contact the local Town Clerk in order to obtain the details and follow the correct channel for contacting the Unemployment Committees. Other Town Councils, although not having formalized unemployment structures, indicated that the contractor should approach the council through whom a labour desk could be set up. 

The policy of Government is to encourage large local or international construction contractors to, as far as possible, sub-contract local contractors and employ local unskilled labour. In the past, Eskom Transmission has awarded the contract for construction of its Transmission lines to a single contractor and left it to the discernment of that firm to obtain the necessary sub-contractors. However, there is pressure from local stakeholders for Eskom Transmission to stipulate in the main contract that local contractors should be used. The Government’s Preferential Procurements Act of 1999 provides guidelines and legislation for this procedure. For Eskom Transmission to achieve these objectives the contract for the Beta Delphi Transmission line needs to be broken down into various sub-components with stipulations guiding the contracting procedures.  For example, the main contract may be awarded to a large local or international company due to the specialised nature of the work. However, contract specifications require that this contractor employ only local sub-contractors to undertake the bush clearing, road construction and fencing contracts. Furthermore, to achieve the optimum benefit for the region the sub-contracts should be awarded with stipulations to use labour-intensive practices with a certain percentage of labour hired only from the immediate vicinity. Thus, the sub-contracting of local firms will be a positive benefit to the area in terms of economy and employment. 

10.1.4
Important concerns regarding the relocation of homes, negotiation and compensation for the servitude, and access to farmland for construction and maintenance

This investigation was not undertaken at a level that dealt directly with stakeholders whose homesteads were affected or may need to relocate. Although some of the current alternatives are certain to affect homesteads and labourers’ homes, the exact alignment of the Transmission line still needs to be negotiated between the owners and Eskom Transmission’s negotiator.  However, one stakeholder stated that he would not like the Transmission line to come within approximately 800 m of his home. 

During public meetings, stakeholders indicated that they sought clarity regarding prices for land compensation and how their rights would be protected through the negotiation process should a dispute arise. The Government has standard procedures for compensating and resettling people and Eskom Transmission will be guided by these procedures. However, it is recommended that the Eskom Transmission provide each stakeholder with a document that will clarify the exact extent of Eskom Transmission ’s responsibilities and how compensation will be negotiated. This approach will assist stakeholders to understand and contribute more effectively to the negotiations. An important aspect that this document should clarify before any negotiations take place, is to what distance from the Transmission line homeowners will be offered compensation. It is recommended that a distance range be stipulated, which, if a homestead falls within it, the owner is given the choice either to be compensated or to remain living within close proximity to the Transmission line. Naturally, this provision should also be extended to farm labour and their homesteads.

It is possible that labour dwellings may be impacted on. These may be dwellings that the labour uses whilst working and the inhabitants, although using it as their primary dwelling place, will often refer to home as another house in a traditional African settlement area nearby. There is a possibility that a landowner may give Eskom Transmission the permission to resettle his labourers’ houses to another area on his farm without adequately consulting the actual inhabitants. The social impact of this may result in the labourers' families being moved to a less optimum section of the farm where transport, water and other items are more difficult to access. To prevent such situations it is recommended that an official from the local Department of Land Affairs accompany the Eskom Transmission negotiator whenever discussing the resettlement and compensation of labourers’ houses. 

It was reported during discussions with landowners that Eskom Transmission’s maintenance teams carry out maintenance in an acceptable manner. However, concerns were raised that Eskom Transmission teams do not always remain within the servitude but travel across the farmers' property to access the servitude. However, for practical purposes, the teams will often need to move across private land to access the Transmission line as this may be the most sensible access route. This access and maintenance work should always be carried out after consultation with and prior notification of the landowner. 

It is recommended that Eskom Transmission provide a single contact person that, should grievances arise, can be contacted throughout the construction period and, thereafter. This will facilitate the process of accountability within the organisation, especially when concerns such as poor fencing that needs to be upgraded to prevent livestock from escaping or other maintenance problems, are raised.

With the development of a number of game farms in the area, the nature of Eskom Transmission’s maintenance procedures must change to accommodate game farming concerns. During the hunting (mainly the winter months) and tourism season, adequate notice has to be provided prior to entering private game farms with a maintenance team. This is important in order to prevent unnecessary disruption to client hunting or tourist parties. Also particularly important, considering that much of the maintenance may be undertaken by helicopters, is to provide forewarning that helicopters will be working over the game farm. Special care will need to be taken with such helicopter operations as game animals can be easily frightened into escaping or may sustain injuries through attempting to escape.

10.1.5
Health, safety and security risks associated with construction and operation of the Transmission line

Any influx of people into an area is likely to bring with it corresponding incidences of petty crime and health risks. As is to be expected a common concern of landowners is the increase in theft and poaching during construction activities, especially if a construction camp is located on their farm. By adhering to the Environmental Management Plan recommendations made in Section 6 of this report, many of these problems will be effectively managed. Considering the topography and vegetation of the area, it is unlikely, that after construction the existence of the servitude will encourage any additional human traffic to use the servitude as a footpath. Therefore, any longer term security risks associated with this will be reduced.  

The health risks associated with the influx of labour were a concern, especially in the Dealesville area. It was felt that HIV/AIDS and other sexually transmitted diseases (STDs) may be further spread via increased prostitution and casual relationships due to the influx of new people to the area. The further spread of HIV/AIDS is a valid social concern especially in areas where many people are uninfected. An influx of labour may transport new infections from other areas into the project area. This would negatively impact on a larger proportion of the population. However, residents of Dealesville admitted that prostitution is a current poverty related problem in the area, fuelled by the fact Dealesville is located on a transport thoroughfare. Therefore, it is debatable whether a construction team of mainly specialized contractors moving through the area for a few weeks, will result in a significant increase in the number of infections. However, due to the relationship of HIV/AIDS, STDs and poverty, and that the transmission of HIV/AIDS can be driven by poverty related factors, the high levels of unemployment in the project area can facilitate this. Therefore, there may be a localized negative impact where construction camps are sited. Thus, construction camps can negatively impact on an area by facilitating the spread of HIV/AIDS and other STDs, yet, construction itself may positively benefit an area through the development of local employment opportunities. 

In contrast though, considering that construction may only take place in a number of years when HIV/AIDS infections and deaths are predicted to have reached epic proportions throughout South Africa, the spread of new infections may have begun to plateau. In either instance, it is recommended that the contractor be advised to display educational material relating to the disease in the campsite and select campsite positions in conjunction with the local authority.  

Closely related to this concern is the protection of the contractor’s labourers from assault by local community members. This aspect was alluded to in Section 4.3 of the PPP Report. It is possible that local labour could negatively react to unskilled labour which has been sourced from outside areas and has successfully competed for employment. It is unlikely, considering the specialized nature of the work and low numbers to be employed, that this issue will result in any major labour disputes. However, recommendations made regarding the employment of local labour (Section 5.3 of the PPP Report) should be considered.

Parts of KwaZulu-Natal are currently experiencing a foot and mouth disease outbreak, an extremely infectious and rapidly transmittable disease affecting cloven-hoofed animals. Farmers in the Eastern Cape were, whilst the study team were in the field, apparently preparing to meet to discuss the possibility of the infection being transported to the Eastern Cape by migrant workers returning after travelling to KwaZulu-Natal during the December period. Although, this may be a valid concern at the present time it is not expected to have any impact upon this project. The construction of the Transmission line is still a number of years off, and by that stage the status of the infection is likely to have changed, and will either have spread to the Eastern Cape already, or will have been contained and eradicated from within KwaZulu-Natal.

A health issue that is often raised concerning Transmission lines is that of Electromagnetic Fields (EMFs). This health concern has been debated for a number of decades after first having been raised in the 1970s. Some farmers in the area were concerned that the lines might affect the calving rate of their livestock. The side effects of EMFs for humans and livestock have been investigated extensively world wide in countries including the USA and Britain. However, as yet, no conclusive evidence has been found.  Studies indicate that any effects are likely to be of such a small magnitude and, therefore, of no real concern. This research continues and Eskom Transmission will no doubt be required to take whatever precautions are necessary should any conclusive evidence arise during the lifespan of the Transmission line.  

As certain areas being impacted on are currently being developed as game and hunting enterprises, the safety of construction workers, particularly with regard to the risk of dangerous game is a concern to stakeholders. This risk to labourers is a negative impact that should be reduced by through the provision of adequate warning and information dissemination regarding the game present on the farm. However, it is likely that any wild animals will avoid sites of construction activities. However, should the labourers perceive any animal to be a pest or a hazard, it will be important to introduce, in conjunction with the landowner, on-site measures to ensure the continued safety of these labourers.    

10.1.6
Possibilities for minimal impacts of the current local developments

A number of different route alternatives have been identified from the field and map work undertaken during this environmental investigation. Although a detailed on-site investigation of social issues has not been undertaken, it is important that the social concerns, thus far identified are used to assist in the final selection of the route. This section is for the purpose of recording social impacts anticipated and raised along different sections of the Transmission line. The preferred alternative recommended by the study team after integration is given as discussed per specialist field within each section of this report.

Alignment AB 

In this section there is an east and west alternative. The following aspects are important:

· For both routes the number of farm divisions, cropping land and homesteads affected are similar. 

· Along the Modderrivier there are game and farming enterprises with center pivots. The west route runs between two center pivots whilst it is anticipated that the game enterprises may be affected only slightly more by the west route.

· West route:

· Will avoid the Lonalis/De Brug settlements if taken more west and then again eastward to avoid the Weltevrede Wes settlements. 

· A route at Rooidam eastwards along the farm borders and continuing until the Transmission line misses the number of smallholdings before travelling southwards for Section B is recommended. 

· East route:

·  This route crosses the relatively large Leeuw Vlei and further southward a landing strip on the northern part of holding Rustpan 2471.

· The Transmission line will cross a SANDF base on this route. 

· Close to the R706 at Meriba and Allandale there are two and one centre pivots, respectively. There are a number of smallholdings at Allandale and a route slightly to the west is preferable. 

· At the farm Helderfontein the preferred route should branch eastwards to follow the existing road and pass the area of smallholdings before turning southward to Section B.

Alignment AB

Considerations important for this section are:

· There is a game farming/tourism enterprise development on the west side of Reddersburg, encompassing farms Boesakfontein and Syferfontein. To minimise the impact upon this development, the route would need to run as close to the town and existing infrastructure as possible. 

Alignment BC

Considerations important for this section are:

· To avoid impacting on natural areas and farm homesteads in the area north-west of Smithfield. There is more natural vegetation impacted upon by the western route, whilst along the eastern route there are a number of homesteads in close proximity to the Transmission line.

· The area along the Caledon River, east of Tussen die Riviere Nature Reserve, is developing into a game and tourism region. With the development of the inter-provincial nature reserve (Gariep Complex) between Oviston Nature Reserve, Tussen die Riviere Nature Reserve and the Gariep Dam, it is important to impact upon the current developments as little as possible. Recommended options by affected stakeholders were either to consider the furthest western alternative that runs between Tussen die Riviere Game Park and the new developments, or to select the furthest eastern alternative.

Alignment CD

Considerations important for this section are:

· To follow existing infrastructure as far as possible.

· The western route may cross and run alongside the Stormbergspruit a number of times.

Alignment DE

Considerations important for this section are:

· There is not much difference between these two alternatives. However, the eastern route impacts on a narrow gorge, whereas the western route does not. 

Alignment EF

Considerations important for this section are:

· The eastern route was not preferred by stakeholders due to the visual impact that would result from high points such as at Penhoek. This region is also developing into a game farming/tourism district and, thus, the visual intrusion was not welcomed.

· Along the western route at Buffels Kuil there is also a game enterprise being established. The Transmission line should remain as close to the existing infrastructure in this area as is possible.

· There is an aerodrome on the western side of Sterkstroom, which will need to be avoided. 

· The small settlement at Sonskyn should be noted and impacted on as little as possible. 

Alignment FG

There is little difference between this option and the section that travels from Section F bypassing point G and joining directly at Section H.

Alignment H to Delphi
Considerations important for this section are:

· Slight adjustments should be made to the western route to lessen the impact upon farm homesteads.

The eastern route follows the existing road and Transmission line infrastructure and will only result in a small area being crossed by the Transmission line when it would need to separate from the current Transmission line to branch southwards to the Delphi substation.

10.2.
Visual impact assessment (VIA)

Various risk sources for the visual impact have been identified for the construction and operation phases and can be classified as both negative and positive.

10.2.1.
Construction Phase

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

10.2.1.1.
Positive Risk Sources

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

10.2.1.2.
Negative Risk Sources

· Excessive cleaning and stripping of topsoil for site offices, servitudes and temporary access road;

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

· Cut and fill slopes of access roads become highly visible if not re-vegetated and shaped to blend in with the existing topography;

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

· Dust from construction activities;

· Open and unrehabilitated landscape scarring;

· Uncontrolled exploitation of borrow pits and quarries without compliance to environmental controls related to aesthetic rehabilitation;

· High seed bank of alien species such as Black Wattle (Acacia mearnsii) in the topsoil can lead to the uncontrolled spread of this exotic invader plant species along the edges of the Transmission line servitude.  This could create a treed edge that is visually contrary to the low grasslands;  and

· Location and layout of construction workers camp if located in proximity of works area.

10.2.2.
Operational Phase

10.2.2.1
Positive Risk Sources

· The Beta-Delphi Transmission Line could be the visual affirmation of progress and prosperity for the region.

10.2.2.2
Negative Risk Sources

· Site engineering such as cuts and fills, could remain aesthetically incompatible with surrounding landscape.  Edges may not blend in with the landscape or cut slopes may be too steep to be adequately re-vegetated;  and

· Areas and / or specific sites of high aesthetic value may be disfigured by the introduction of project components such as pylons and Transmission lines within the viewshed resulting in a permanent change to the existing visual quality of visually sensitive areas.

10.3.
Ecology investigation

Both the construction and operational phases of the proposed Transmission line are relevant to the ecological impacts which may arise. The following assessment has made the assumptions that:

· the actual positions of the pylon footprints as well as the final route of the Transmission line have yet to be determined,

· and it is very likely that because of the relatively low habitat diversity it will be possible that the affected environments could be selected to be those of low sensitivity

10.3.1.
Construction Phase

The fauna and flora of the area, areas prone to erosion, wetlands and rivers could all possibly be affected by the construction of the Transmission line.  The possible risk sources associated with the construction phase are:

· Most obvious is the destruction of natural vegetation and fauna in the actual footprint of the pylons.

· Associated with this will be disturbance to nearby areas during construction, in the form of access roads for construction, workers camps, etc.

· Introduction of alien plant species through building material and vehicular traffic.

· Potential pollution resulting from the construction camps in the form of litter and spills.

· Fire

· Herbicides for vegetation clearing.

· Poaching of animals.

· Access roads are the primary disturbance to the natural vegetation, and may accelerate erosion of steep slopes.

10.3.2.
Operational Phase

The operational phase of the Transmission line is also likely to affect the natural environment with the possible risk sources being:

· Alien vegetation originating from the construction phase and brought in during ongoing maintenance.

· Access roads will be an ongoing source of erosion.

· Potential pollution resulting from the ongoing site visits for routine maintenance.

· Fire.

· Herbicides for ongoing vegetation clearing.

· Poaching of animals.

10.4.
Avi-fauna

10.4.1.
Description of typical impacts of Transmission lines on birds

10.4.1.1.
Characteristics

Because of their size and prominence, electrical infrastructures constitute an important interface between wildlife and man. Negative interactions between wildlife and electricity structures take many forms, but two common problems in southern Africa are electrocution of birds and other animals and birds colliding with Transmission lines. (Ledger & Annegarn 1981; Ledger 1983; Ledger 1984; Hobbs & Ledger 1986a; Hobbs & Ledger 1986b; Hobbs et al. 1990; Ledger 1992; Ledger et al. 1992; Verdoorn 1996; Kruger & Van Rooyen 1998; Van Rooyen 1998; Kruger 1999; Van Rooyen 1999; Van Rooyen 2000). Other problems are electrical faults caused by bird excreta when roosting or breeding on electricity infrastructure, and disturbance and habitat destruction during construction and maintenance activities.  

The terms of reference for this study stipulated that the potential impacts of the Transmission line on birds should be investigated, especially threatened species, therefore attention will be focused on that aspect. Where applicable, reference will be made of the impacts of the birds on the proposed Transmission line.

· Electrocutions

Large birds of prey are the most commonly electrocuted on Transmission lines. The large Transmission lines from 132 kV to the massive 765 kV structures are usually not a threat to large raptors, because the pylons are designed in such a manner that the birds do not perch in close proximity the potentially lethal conductors. In fact, these Transmission lines have proved to be beneficial to birds such as Martial Eagles, Tawny Eagles, African Whitebacked Vultures and even occasionally Black Eagles by providing safe nesting and roosting sites in areas where suitable natural alternatives are scarce (pers.obs). 

Unfortunately, the same can not be said of the smaller sub-transmission and reticulation lines (Van Rooyen 1998). Raptors and vultures instinctively seek out the highest vantage point as suitable perches from where they scan the surrounding area for prey or carrion. In flat, treeless habitat Transmission line pylons often provide ideal vantage points (from a raptor’s perspective) for this purpose. The vast majority of electrical structures were designed and constructed at a time when the awareness of the danger that they pose for raptors was very limited or totally absent. Depending on the design of the pole, a large raptor can potentially touch two live components or a live and earthed component simultaneously, almost inevitably resulting in instant electrocution and a concomitant disruption in the electrical supply (Van Rooyen 1998). 

· Collisions

The problem of birds colliding with Transmission lines has received a lot of attention in Europe and the USA. In the Northern Hemisphere large numbers of migrating waders are killed on Transmission lines, a phenomenon unknown in southern Africa. Up to 1996, it was generally believed that collisions are not a major problem in South Africa, with the exception of the three crane species. This may have been the case because collisions with Transmission lines are seldom recorded through Eskom's internal systems, as it seldom impacts on the electricity supply. However, a disturbing new picture has since started to emerge from data gathered over the past four years, pointing to the fact that collisions are indeed a major cause of unnatural mortality for several threatened birds (Van Rooyen 1999). Most heavily impacted upon are bustards, storks, cranes and various species of waterbirds. These species are mostly heavy-bodied birds with limited manoeuvrability, which make it very difficult for them to take the necessary evasive action to avoid colliding with Transmission lines. 

· Habitat destruction and disturbance

During the construction phase and maintenance of Transmission lines, some habitat destruction and alteration inevitably takes place. This happens with the construction of access roads, and the clearing of servitudes. Servitudes have to be cleared of excess vegetation at regular intervals in order to allow access to the Transmission line for maintenance, to prevent vegetation from intruding into the legally prescribed clearance gap between the ground and the conductors and to minimize the risk of fire under the Transmission line which can result in electrical flashovers. 

The current policy in Eskom's Transmission Group is to obtain a servitude of 55m wide for a 400kV Transmission line. Within this servitude, a corridor 8-12 m directly under the Transmission line is cleared of vegetation. All trees are removed (unless threatened species are involved in which case they are trimmed regularly), and the grass is cut once a year (C. Streaton pers.comm.).   

These activities have an impact on birds breeding, foraging and roosting in or in close proximity of the servitude, both through alteration of habitat and disturbance caused by human activity.  

10.5.
Archaeology
10.6.
Topography, pedology and geology study

This section presents the various biophysical impacts that may result from the construction of the Transmission line.  The biophysical impacts are discussed in terms of the various project stages and the activities connected to each stage.  The project stages include construction and maintenance.  

10.6.1.
Construction

The environmental impacts of the construction phase would be particularly sensitive to the management and sensible planning.  These impacts include soil erosion and soil pollution.

The issues and activities connected to the construction phase include:

· Clearing of vegetation for the installation of the Transmission line towers.

· Clearing of areas for campsites.

· Construction temporary access roads.

· Disturbance of geological fossil sites.

· Soil erosion.

Table 13:
Erosion Hazard Class

CLASS
CLASS DESCRIPTION
SLOPE ANGLE

(%)
WATER ERODIBILITY GROUP*
WIND ERODIBILITY CLASS#

EI


Land with low water or wind erosion hazard. Generally level to gently sloping. Soils have low erodibility.
0-5

0-3
1

2
1

E2
Land with low to moderate water or wind erosion hazard. Generally gently to moderately sloping. Soils have low to moderate erodibility.
5-8

3-5
1

2
1

E3
Land with moderate water or wind moderately to strongly sloping land. Soils have low to moderate erodibility.
8-12

5-8
1

2

3
1

2

E4
Land with low to moderate to high water or wind erosion hazard.  Generally moderately to strongly sloping land.  Soils have low to moderate erodibility.
12-20

5-12
1

2

3

4
1

2

3

E5
Land with low to moderate water or wind erosion hazard. Generally level to gently sloping land; soils may have moderate to very high erodibility.
0-5
3

4

5
2

3

E6


Land with steep slopes, rendering it very susceptible to water erosion.  Soils may have low to very erodibility.
20-40

12-20
1

2

3

4

5
1

2

3

E7


Land with steep slopes, causing severe erosion hazard or past erosion.  Soil may have low to high erodibility.
20-40
2

3

4

5
1

2

3

E8
Land with extreme steep slopes. Soil may have low to very high erodibility.
20>100


1

2

3

4

5
1

2

3

*1 – very low, 2 – low, 3 – moderate, 4 – high, 5 – very high

#1- Low, 2 – moderate, 3 – high.
Table 14:
Construction Phase – Summary of soil land-type with potential risk
Land-type
Land-type Description
Erosion Hazard
Potential Risk

Ae
Red-yellow apedal, freely drained soil
Low
Low

Ca
Plinthic catena: upland duplex and margalitic soil rare 
Low
Low

Da
Prismacutanic and/or Pedocutanic diagnostic horizon dominant
Low to High
Low

Db
Prismacutanic and/or Pedocutanic diagnostic horizon dominant
Low to High
Low

Dc
Prismacutanic and/or Pedocutanic diagnostic horizon dominant
Low to High
Low

Fb
Glenrosa and/or Mispah form (other soil may occur)
High
High

Ia
Miscellaneous land class
Low
Low

Ib
Miscellaneous land class
High
Low

Table 15:
Summary of potential risk of each activity per description area

Activity
Impact
Magnitude of impact 
Duration of impact

Clearing of vegetation for installation of foundation and towers
· Soil erosion

· Active clay

· Loss of arable land

· Loss of wetland related soils
· High

· High

· High

· High
· Medium to long term

· Long term

· Medium to long term

· Medium to long term



Clearing for campsite
· Soil erosion

· Soil pollution

· Soil Loss
· High

· High

· High
· Medium to long term

· Long term 

· Long term

Construction temporary road
· Soil erosion

· Soil pollution

· Loss of arable land

· Wetland related soils
· High

· High 

· High

· High
· Medium to long term

· Long term

· Short to long term

· Medium to long term



Disturbance of geological fossil sites
· Loss of fossils
· High
· Long term

Notes:

Potential Risk

Low

:
Very little chance of occurrence.

Moderate
:
Chance it might occur.

High

:
It will occur.

Magnitude of impact

Low

:
Impact is likely to have little effect

Moderate
:
Impact is noticeable.

High

:
Impact is substantial.

Duration of Impact

Short term
:
0-5yrs

Medium term
:
5-15yrs

Long term
:
>15yrs

10.6.
Land use and agricultural potential

Table 16:
Land use and agricultural potential primary and associated impacts

Source
Phase
Primary impact and associated impact

Impact on commercial agricultural lands
Construction and Rehabilitation
Reduction of agricultural lands

· Tower position may reduce productivity of agricultural land and interference with agricultural land management during construction and rehabilitation. 

· Impact on habitat – disruption during construction.

· Possible reduction in grazing land due to the towers.

· Clearing for construction could temporarily have an effect on cultivated land.

· Soil erosion

Transmission line  could impact smallholdings 
Construction
Reduction of smallholdings 

· Adverse impact on smallholding properties due to the development of the proposed Transmission line.

· The proposed Transmission line might adversely affect some building or residences that are directly under the proposed Transmission line route.

Impact on game farms
Construction and Rehabilitation
Loss of grazing land

· There will some loss of grazing land during construction of the proposed development.
· The loss will only be where foundation for pylon area installed.
· Possible loss of wild game animals during construction.

Impact on infrastructure 
Construction
Impact on local infrastructure

· Possible impact of water line and local electricity

10.7.
Hydrology and water drainage

Table 17:
Hydrology and water drainage primary and associated impacts

Source
Phase
Primary impact and associated impact

Possible Sedimentation
Construction and Rehabilitation
Increase in storm flows into watercourse

· Sediment and erosion risk during construction and rehabilitation. 

· Impact on habitat – disruption during construction.

· Impact on habitat – establishment of invasive species.

Foundation
Construction
Reduced sub-surface flow due to Tower Foundation

· The construction of the foundation could increase the stream-flows as interception forces groundwater to the surface.

· Interruption of hydrological balance of catchment – may impact on seasonal balance of flow

· Impact during construction due to dewatering.

Campsite 
Construction and maintenance
Decrease in water quality in watercourse

· Waste (e.g. hydrocarbons from fuel storage, vehicle parking and maintenance) generated at the campsite could impact the groundwater.

· Chemical spraying during maintenance of servitude area.

Wetland
Construction and maintenance 
Destruction and polluting of Wetland during construction

· Possible impact on wetland during development although no wetland was mapped during the desktop study.  This situation could change out in the field.  

· Chemical spraying of servitude area

Groundwater pollution
Construction and maintenance
Decrease in groundwater quality

· Impact on recharge areas
· Impact on water quality through soakaway discharge

11.
IMPACT DESCRIPTION / ASSESSMENT OF IMPACTS

In this chapter a clear statement identifying the environmental impacts of the construction, operation and maintenance of the proposed Beta-Delphi 400 kV Transmission line was made by the specialists.  As far as possible, the specialists were required to quantify the suite of potential environmental impacts identified in his / her study and assess the significance of the impacts according to the criteria set out below.  Each impact was assessed and rated.  For the purposes of the EIR, the term “assessment” refers to “the process of collecting, organising, analysing, interpreting and communicating data relevant to some decisions” (Stauth et al., 1993).  The assessment of the data was, where possible, based on accepted scientific techniques, failing which the specialists were to make judgements based on their professional expertise and experience.

11.1.
Social impact assessment (SIA)

In this section, impacts are assessed without and with mitigation and the results presented in table format. Mitigation and management actions are recommended to enhance positive and to minimise negative impacts. The impacts are then reassessed, taking the recommended mitigation and management actions into consideration. 

For ease of reference, impacts of high significance before and after the implementation of management actions have been highlighted in the impact tables (positive = green and negative = red). 

11.1.1.
Socio-economic advantages or disadvantages of the Transmission line for the future development of the Eastern Cape region

Ensuring a reliable electricity supply to the Eastern Cape.

Cause: 
Reliable power supply ensures continued industrial and other development in the Eastern Cape.

Effect: 
Economic growth and creation of employment. 

Mitigation:
Ensure power transmission systems are developed to meet anticipated demands and, thus, ensure reliable and adequate supplies of electricity to the area.

Table 18:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Positive 
Positive

Probability
Probable
Highly probable

Intensity
Medium
Medium

Significance
Medium
High

Extent
Regional 
Regional 

11.1.2.
Potential long-term impacts of the Transmission line through the region

Transmission line impacts negatively upon future land-use and development options.

Cause:
Visual intrusion of Transmission line lessens tourism appeal of the area.

Effect:
Development potential and economic options are reduced.

Mitigation:

· Take cognisance of local developments whilst planning the final route. 

· Implement recommendations from the Visual Impact Assessment to ensure reduced visual intrusions.

· During negotiations, minor route alterations and mitigation measures should be assessed and implemented where possible.

Table 19:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Highly probable
Improbable

Intensity
Medium
Low

Significance
Medium
Low

Extent
Local 
Local

Impact on agriculture and future developments should a section of ‘dead servitude land’ traverse the area, because the Transmission line is never constructed.

Cause:
Eskom Transmission purchases servitude but Transmission line is never developed.

Effect:
A servitude of ‘unusable land’ in terms of development purposes traverses farms throughout the region.

Mitigation:

· Select the Transmission line taking cognisance of current and future developments. 

Table 20:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Improbable
Improbable

Intensity
Low
Low

Significance
Low
Low

Extent
Regional 
Local

11.1.3.
Impacts the project will have on the local socio-economic environment

Employment of local labour.

Cause: 
Appointment of local labour (unskilled or semiskilled) by the contractor.

Effect:
Provides local employment and opportunities to labourers. 

Mitigation:
· Employ unskilled labour through the official channels, if existent, to support local structures and ensure adequate labour protection measures. 

· Ensure contract terms specify the use of local labour.  

· Encourage contractor to situate construction camps close to urban centres.

Table 21:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Positive
Positive 

Probability
Probable
Probable

Intensity
Low
Medium

Significance
Low
Medium

Extent
Local
Local

Social disruptions within existing labour pool.

Cause: 
Appointment of unskilled labour from outside the area. Payment of higher wages results in wage level disputes amongst existing employers and their employees. 

Effect:
Causes disruptions within local labour seekers and wage level disputes. 

Mitigation:
· Employ unskilled labour through the local official channels, if existent, to ensure employment of outside unskilled labour or random selection from the existing local labour pool does not result in disruptions to other employers.

· Contractor to be sensitive to local wage levels and disruptions that may result from much higher remuneration levels. 

Table 22:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Probable
Probable

Intensity
Low
Low

Significance
Low
Low

Extent
Local
Local

Sub-contracting of local contractors.

Cause: 
Appointment of local contractors for specific tasks.

Effect:
Local economic and employment benefits.

Mitigation:

· Eskom Transmission should prepare the tender in line with the Preferential Procurements Act to target regional and local contractors.

· The tender should stipulate the various tasks and services that must be undertaken by local contractors.

Table 23:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Positive

Probability
Probable
Definite

Intensity
Low
High

Significance
Medium
High

Extent
Regional
Regional 

Stimulation of local economy.

Cause: 
Influx of people and contractors to local areas.

Effect:
Local businesses and entrepreneurs experience an increase in business.

Mitigation:

· Encourage contractor to place construction camps close to existing towns.

Table 24:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Positive
Positive

Probability
Probable
Highly probable

Intensity
Low
Medium

Significance
Low
Medium

Extent
Local
Local

11.1.4.
Important concerns regarding the relocation of homes, negotiation and compensation for the servitude, and access to farmland for construction and maintenance

Property negotiation and compensation.

Cause: 
Servitudes and compensation will need to be negotiated.

Effect:
Landowner uncertainty and dissatisfaction in regard to negotiation process and price determination.

Mitigation:
· The Eskom Transmission’s negotiator should provide each affected landowner with a pamphlet or document that outlines the negotiation process and how land values and compensation will be determined.

Table 25:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Highly Probable
Improbable

Intensity
Medium
Low

Significance
Medium
Low

Extent
Local 
Local

Resettlement of farm labourers. 

Cause:
Transmission line servitude impacts upon labour houses. 

Effect:
Farm labourers are required to resettle to another position on the farm.

Mitigation:

· Minimise impact to labour homesteads during negotiations and final route surveying.

· Contact local Department of Land Affairs to assist with negotiation and resettlement of homesteads.

Table 26:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Highly probable
Probable

Intensity
Medium
Low

Significance
Medium
Low

Extent
Local 
Local

Maintenance of servitude and Transmission line.

Cause:
Eskom Transmission’s team requires access to Transmission line for maintenance purposes.

Effect:
Disturbance to landowners and complains about incomplete tasks.

Mitigation:

· Each landowner is provided with a single contact through which to express his concerns.

· Prior to entry over private land the owner must be contacted and strict adherence to the Environmental Management Plan monitored.

· Eskom Transmission should ensure each landowner is aware of the correct grievance procedures.

Table 27:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Highly probable
Probable

Intensity
Medium
Low

Significance
Medium
Low

Extent
Local 
Local 

Disruption to game farming operations during construction and maintenance purposes. 

Cause:
Entry onto game farms for construction and maintenance purposes. 

Effect:
Disruption to game enterprise.

Mitigation:

· Prior to entry over private land, the owner must be contacted and strict adherence to the EMP by contractors and their labourers must be monitored.

· All landowners must be contacted prior to any helicopter maintenance work being undertaken across their land.  

· Eskom Transmission should ensure each landowner is aware of the correct grievance procedures.

Table 28:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Highly probable
Probable

Intensity
Medium
Low

Significance
Medium
Medium

Extent
Local 
Local

11.1.5.
Health, safety and security risks associated with construction and operation of the Transmission line

Security problems associated with an influx of people to an area.

Cause:
Increased number of people moving across farmland during construction.

Effect:
Poaching and petty theft problems.

Mitigation:

· Strict adherence to the Environmental Management Plan. 

· Eskom Transmission should ensure each landowner is aware of the correct grievance procedures.

Table 29:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Probable
Probable

Intensity
Low
Low

Significance
Medium
Low

Extent
Local 
Local

Spread of HIV/AIDS and transmission of other infections.

Cause:
Influx of people and construction workers to the area.

Effect:
Increased spread of HIV/AIDS and other infections.

Mitigation:

· Contractor advised to display education material within the construction camp.

· This issue should be taken into consideration during the siting of the construction camps and possible sites discussed with local authorities. 

Table 30:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Probable
Probable

Intensity
Low
Low

Significance
Low
Low

Extent
Local 
Local 

Safety of construction and maintenance teams during work occurring upon game farms.

Cause:
Entry for construction and maintenance work required across game farming land. 

Effect:
Dangerous game animals present a safety risk to labourers.

Mitigation:

· Prior to construction teams entering the property, safety advice must be obtained from the landowner. All labour must be informed of the wildlife present and associated safety risks. 

· If the Contractor perceives a particular animal species becoming a pest or hazard, the Contractor should discuss appropriate mitigation measures with the landowner. 

Table 31:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Probable
Improbable

Intensity
Low
Low

Significance
Medium
Low

Extent
Local 
Local 

11.1.6.
Minimum impacts of the Transmission line on the current local developments

Local developments identified. 

Cause:
Transmission line traverses identified local developments.

Effect:
Local development hindered with the result that stakeholders protest, thus, delaying the commencement of construction. 

Mitigation:
· Study team to consider local concerns and suggested alterations during integration and final route planning.

· During negotiations minor route alterations and mitigation measures should be assessed and implemented where possible.

Table 32:
Assessment of impact without and with mitigation.

Descriptive adjective 
Without mitigation 
With mitigation 

Status
Negative
Negative

Probability
Highly probable
Probable

Intensity
Medium
Low

Significance
Medium
Low

Extent
Local 
Local 

11.2.
Visual impact assessment (VIA)

11.2.1.
The Visual Analysis

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

The focus of this study is specifically on the main project components such as the Transmission lines, pylons and access roads and not on the ancillary infrastructure.

11.2.2.
The Viewshed

The viewshed is a topographically defined area, which includes all possible observation sites from which the project will be visible.  The boundary of the viewshed, which connects high points in the landscape, is the boundary of possible visual impact (Alonso, et al, 1986).  Local variations in topography and man-made structures would cause local obstruction of views (Refer to VIA, Figures 5 to 8).

11.2.3.
The Viewing Distance

Visual distance zones have been defined by distances of 500, 1 000, 2 500 and 5 000 metres from the project components (Refer to VIA, Figures 5 to 8).

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

Thus, the visual impact at 1000 metres would be approximately a quarter of the impact as viewed from 500 metres.  Consequently, at 2000 metres, it would be one sixteenth of the impact at 500 metres.  The view of the project components would appear so small from a distance of 5000 metres or more that the visual impact at this distance is insignificant.  On the other hand the visual impact of the project components from a distance of 500 metres or less would be at its maximum.

11.2.4.
Critical Views

Due to the linear nature of the proposed project it is not possible to provide an adequate descriptive analysis of visibility by plotting sections to determine the line of sight from the observer towards the project components to indicate the extent to which the elements are not screened by the intervening landforms or structures.

A spatial analysis was undertaken utilizing 1:250 000 topographical mapping to determine the areas from which the Transmission line cannot be seen within the 5 km study zone.

11.2.5.
The Visual Absorption Capacity

The visual absorption capacity (VAC) is a measure of the landscape’s ability to visually accept / accommodate or embrace a development.  Areas which have a high visual absorption capacity are able to easily accept objects so that their visual impact is less noticeable.  Conversely areas with low visual absorption capacity will suffer a higher visual impact from structures imposed on them.  In this case the VAC has been defined as a function of three factors (Refer to Figure 8).

· Slope

· Visual pattern (landscape texture) with regard to vegetation and structures

· Vegetation height

Three ranked categories are defined within each factor and each category has been assigned a numerical value to enable an arithmetic calculation of the VAC of different zones.  The VAC factors, categories and their values are shown in Table 33).
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Figure 8:
Visual Absorption Capacity Criteria

The slope, vegetation and visual pattern are mapped and overlaid to define facets (areas) of particular visual quality.  Numerical values (Table 33) of the three VAC factors are added (Figure 9) to give an overall value to each landscape facet.  Due to budgetary constraints a full VAC determination was not possible.  It was therefore prudent to determine the VAC based on the specialist’s field experience.  It is therefore concluded that the VAC of the four landscape types are as follows:

· Dry Sandy Highveld Grassland Plains is Low;

· Eastern Mixed Nama Karoo Plains is Moderate;

· South Eastern Mountain Grassland Escarpment is Low;

· Sub-arid Thorn Bushveld Foothills is High.

Table 33:
VAC Factors and their Numerical Values

VAC Factor

Categories

Slope
Range

Numerical Value

VAC
0-3 %

3

Low
3-7 %

2

Moderate
> 7 %

1

High

Vegetation

Height
Range

Numerical Value

VAC
< 1 m

3

Low
1-5 m

2

Moderate
5 m

1

High

Visual Pattern
Description

Numerical Value

VAC
Uniform

3

Low
Moderate

2

Moderate
Diverse

1

High
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Figure 9:
Overlay methodology to define landscape facets

11.2.5.1.
The View Distance

The visual impact of the project and associated structures will reduce exponentially as the viewer moves further away from the proposed structures (Hull and Bishop, 1988).

The pylons will exert a high visual impact within the 500 m and 1 000 m zone.  The Transmission line will be visible, due to the fact that the route that cuts across the landform.  This creates a visible intrusion that lies in contrast with the landform.

The visibility analysis (Refer to VIA, Figures 5 to 8) has indicated that the proposed project will be visible in certain areas beyond the 5 000 m zone.

The servitude, if cleared of vegetation, and the construction access road will be visible, especially where the vegetation is diverse, for an extended distance beyond the 5 000 m zone, if viewed from an elevated position.  This scar will be visible until rehabilitation is complete.

11.2.5.2.
Critical Viewpoints

Due to the linear nature of the proposed route specific viewpoints for the Transmission line were not selected.  However, areas with high volume of traffic such as major roads within the 5 km study zone, areas with tourism potential and undeveloped rural areas of high scenic value were regarded as critical view zones against which the visual impact would be evaluated.

11.2.5.3.
Extent

The visual impact for both the construction and operation phases will occur on a local to regional scale due to the considerable length of servitude and which extends to the edge of the viewshed or beyond a distance of five kilometres.

The visual impact extends beyond the 5 000 m zone for a considerable proportion of the route.  This is especially so far the section between Dealsville and Reddersburg.

The general lack of effective screening in the from of existing landform and trees does not assist in limiting the extent of the impact.

11.2.5.4.
Duration

The duration of the impact during construction will be short term due to the relatively short duration of this period.

The duration of the impact during the operational phase will be long term, in other words greater than 15 years, with the impact terminating only after a possible decommissioning of the Transmission line.

11.2.5.5.
Intensity

The intensity of the visual impact during construction will be high within the 500 m zone wherever main roads are encountered either alongside or crossing the route due to the fact that the majority of viewers will be exposed to the impacts within this zone.

During the operational phase the visual impact of the Transmission line within the 500 m zone will be medium as the construction vehicles, camps, stockpiles and surfaces to disturbed areas rehabilitated.

It is not possible to screen the Transmission line from the majority of the viewers, namely the road users.

Beyond the 1 000 m zone the intensity of the impact becomes low due to the flat topography eliminating any significant viewpoints and this diminishing the view of the Transmission line in the landscape.  The severity diminishes significantly from the 2 500 m zone to the 5 000 m zone where the impact can be regarded as insignificant due to the flat topography and extended viewing distance.

The visual impact intensity remains medium for both the construction and operational phases within the escarpment area.  This is due to the fact that the route passes through a landscape of high scenic value.

11.2.5.6.
The Probability of Occurrence

The construction and operational impact described is probable but can be ameliorated to a certain extent by a repositioning of the route alignment.

11.2.5.7.
Significance

It is considered that the significance of the impact of the construction phase is medium due to the fact that it is of a short, but intense, duration.  The extent, in terms of length, will be considerable in view of the width of the servitude and the disturbance to the landscape.

The significance of the operational phase will be low due to the fact that once the route is rehabilitated, it will become relatively unobtrusive in the landscape except where the route breaks the skyline and crosses or runs closely adjacent to major roads.

11.2.5.8.
Status of the Impact

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

11.2.5.9.
Degree of Confidence in Predictions

The degree of confidence that the visual impacts will occur is high.

11.2.5.10.
Legislation

There are no specific legal requirements related to the infringement of the visual attributes of the region.

11.3.
Ecology investigation

IMPACT DESCRIPTION AND ASSESSMENT WITHOUT MITIGATION

11.3.1.
Construction Phase – without mitigation

11.3.1.1.
Destruction of flora

During the construction of the Transmission lines the vegetation in the footprint of the pylons will be destroyed. Due to the large areas covered by each vegetation type and the expected low alpha diversity over the majority of the route, it is not expected that the destruction of the vegetation within the footprint of the pylons will be significantly detrimental to the environment.

Table 34:
Impacts on the vegetation by each pylon footprint without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent
Destructive,

High
Definite
Moderate
-ve
High

11.3.1.2.
Disturbance during construction

Associated with the construction phase will be disturbance to nearby areas during construction in the form of access roads for construction, workers camps, etc. This disturbance unless carefully managed could spread as a result of unnecessary construction of additional access roads where existing farm roads could be used. Workers camps if not fenced and restricted in size could result in unnecessarily large areas being disturbed. In other words unless working areas are fenced and road access carefully considered unnecessary disturbance to the flora and fauna of the area may occur during construction.

Table 35:
Impacts of general construction activities on the flora and fauna without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent
Destructive,

High
Definite
Moderate/High
-ve
High

11.3.1.3.
Introduction of alien plant species

Introduction of alien plant species through building material and vehicular traffic is an important aspect that needs to be considered. Alien grass seeds for example may become attached to vehicles and be transported to site or be brought on to site in building materials such as sand to be used for pylon construction or for roads. Without monitoring this could become problematic in the more pristine areas.

Table 36:
Impacts of dispersal of alien plant species into the area without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Long Term?
Destructive,

Medium
Probable
Moderate
-ve
Medium

11.3.1.4.
Pollution from litter and spills

Pollution may potentially result from the construction camps in the form of litter and fuel spills. Invariably during construction of any infrastructure machinery, either construction vehicles, generators of other machinery are brought onto site. These machines may require refuelling on site or may leak fuel. This fuel will then soak into the soils of the area impacting on the surrounding environment. In addition with people working on site there is inevitably litter which is generated. 

Table 37:
Impacts of litter and fuel spills on the surrounding environment without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Medium Term?
Destructive,

Medium
Probable
Moderate
-ve
High

11.3.1.5.
Fire

In drier months grasslands are prone to fire. Any open fires on site present a risk of fire spreading into nearby areas, which could significantly impact on the natural environment as well as ongoing agriculture in the surrounding areas.

Table 38:
Impacts of fire on the flora without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local/

Regional
Short term
Destructive,

High
Probable
Moderate/High
-ve
High

11.3.1.6.
Herbicides

Herbicides may be required for vegetation clearing in certain areas. Obviously overuse or injudicious use of herbicides will have a negative impact on the surrounding vegetation in the area where it is used.

Table 39:
Impacts of herbicide us on the flora without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short/Med Term
Destructive,

Medium
Probable
Moderate
-ve
High

11.3.1.7.
Poaching of fauna

Many of the construction sites will be in isolated areas where small animals may occur. In addition some of these animals may be red data species. The capture or killing of these animals by site staff should be prevented.

Table 40:
Impacts of poaching on fauna without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent
Destructive,

High
Improbable
Moderate
-ve
High

11.3.1.8.
Location of access roads

Without careful alignment access roads can be the primary disturbance to the natural vegetation, and may accelerate erosion of steep slopes. 

Table 41:
Impacts of access road alignment on fauna and flora without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent?
Destructive,

Medium
Probable
Moderate
-ve
High

11.3.2.
Operational Phase – without mitigation

11.3.2.1.
Alien vegetation

Alien vegetation originating from the construction phase may continue to spread into surrounding areas if not controlled. With ongoing maintenance there is always the additional risk of alien vegetation being brought in on an ongoing basis.

Table 42:
Impacts of alien vegetation on the surrounding areas without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Long Term?
Destructive,

Medium
Probable
Moderate
-ve
Medium

11.3.2.2.
Access roads

Unless properly aligned and maintained access roads will be an ongoing source of erosion. Roads situated on slopes or through watercourses if not maintained will probably lead to localised erosion which, depending on the area, could result in the disturbance of large areas.

Table 43:
Impacts of access roads on the fauna and flora without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent?
Destructive,

Medium
Probable
Moderate
-ve
High

11.3.2.3.
Ongoing Pollution

Pollution resulting from the ongoing site visits for routine maintenance could continue. Pollution may potentially result from litter and fuel spills during ongoing maintenance. Machines may require refuelling on site or may leak fuel. This fuel will then soak into the soils of the area impacting on the surrounding environment. In addition with people working on site there is inevitably litter which is generated. 

Table 44:
Impacts of litter and fuel spills on the surrounding environment without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Medium Term?
Destructive,

Medium
Probable
Moderate
-ve
High

11.3.2.4.
Fire

In drier months grasslands are prone to fire. Any open fires on site present a risk of fire spreading into nearby areas, which could significantly impact on the natural environment as well as ongoing agriculture in the surrounding areas.

Table 45:
Impacts of fire on the flora without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short term
Destructive,

High
Probable
Moderate/High
-ve
High

11.3.2.5.
Herbicides

Herbicides may be required for vegetation control in certain areas. Obviously overuse or injudicious use of herbicides will have a negative impact on the surrounding vegetation in the area where it is used.

Table 46:
Impacts of herbicide us on the flora without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent
Destructive,

High
Definite
Moderate
-ve
High

11.3.2.6.
Poaching of fauna

During ongoing maintenance to outlying areas there is the potential of capture of killing of fauna by staff. Some of these animals may be red data species. The capture or killing of these animals by site staff should be prevented.

Table 47:
Impacts of poaching on fauna without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent
Destructive,

High
Improbable
Moderate
-ve
High

IMPACT DESCRIPTION AND ASSESSMENT WITH MITIGATION

This section addresses the expected impacts on the natural environment with mitigation measures as recommended in section 7 above.

11.3.3.
Construction Phase – with mitigation

11.3.3.1.
Destruction of flora

The vegetation in the footprint of the pylons will be destroyed permanently but with disturbance restricted to as small an area as possible the impact can be reduced.

Table 48:
Impacts on the vegetation in the footprint of each pylon with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent
Destructive,

High
Definite
Low
-ve
High

11.3.3.2.
Disturbance during construction

With careful alignment of access roads and careful placement and management of construction camps the impacts of these activities on the natural environment can be reduced.

Table 49:
Impacts of general construction activities on the flora and fauna with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short Term
Destructive,

High
Definite
Moderate/Low
-ve
Moderate

11.3.3.3.
Introduction of alien plant species

No amount of mitigation will prevent the introduction of alien plant species into the area. The mitigation measures mentioned above will however help reduce the risk of introductions and will ensure that should introductions occur they are controlled timeously.

Table 50:
Impacts of dispersal of alien plant species into the area with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short Term?
Destructive,

low
Probable
Low
-ve
High

11.3.3.4.
Pollution from litter and spills

With proper management oil spills should not occur. If they do occur however, should the correct procedures be in place then they can be effectively controlled especially on small construction sites as they are likely to be during the construction of the Transmission line.

Table 51:
Impacts of litter and fuel spills on the surrounding environment with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short Term
Destructive,

Low
Improbable
Low
-ve
High

11.3.3.5.
Fire

With a proper fire drill in place and as long as no fires are allowed on sites and fire extinguishers are available during any hot works which may be required the risk of veld fires can be significantly reduced.

Table 52:
Impacts of fire on the flora with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short term
Destructive,

High
Improbable
Low
-ve
High

11.3.3.6.
Herbicides

Herbicides should only be used where absolutely necessary and application should be carefully controlled.

Table 53:
Impacts of herbicide us on the flora with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short Term
Destructive,

Low
Improbable
Low
-ve
High

11.3.3.7.
Poaching of fauna

With proper management of personnel on site the potential for poaching should be significantly reduced. 

Table 54:
Impacts of poaching on fauna with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short Termt
Destructive,

Low
Improbable
Low
-ve
High

11.3.3.8.
Location of access roads

With proper alignment of roads their impacts can be significantly reduced.

Table 55:
Impacts of access road alignment on fauna and flora with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent?
Destructive,

Medium
Probable
Moderate/Low
-ve
High

11.3.4.
Operational Phase – with mitigation

11.3.4.1.
Alien vegetation

Ongoing maintenance of the Transmission line should include alien vegetation control.

Table 56:
Impacts of alien vegetation on the surrounding areas with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short Term?
Destructive,

Low
Probable
Low
-ve
High

11.3.4.2.
Access roads

Access roads, should they be properly located and maintained, are expected to have a low environmental impact.

Table 57:
Impacts of access roads on the fauna and flora with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Permanent?
Destructive,

Low
Probable
Low
-ve
High

11.3.4.3.
Ongoing Pollution

During the operational phase of the Transmission line the management requirements indicated above for the construction phase should be applied. 

Table 58:
Impacts of litter and fuel spills on the surrounding environment with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short Term?
Destructive,

Low
Probable
Low
-ve
High

11.3.4.4.
Fire

Fires will still be possible during the operational phase during maintenance visits. Proper guidelines should be in place to reduce the risk of veld fires.

Table 59:
Impacts of fire on the flora without management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short term
Destructive,

High
Improbabl
Low
-ve
High

11.3.4.5.
Herbicides

Herbicides may be required for vegetation control in certain areas. Proper controls should be in place prior to the use of herbicides.

Table 60:
Impacts of herbicide us on the flora with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short Term
Destructive,

Medium
Improbable
Low
-ve
High

11.3.4.6.
Poaching of fauna

In order to prevent poaching, management controls should be in place during all routine maintenance.

Table 61:
Impacts of poaching on fauna with management/mitigation actions

Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence

Local
Short Term
Destructive,

High
Improbable
Low
-ve
High

11.4.
Avi-fauna

11.4.1.
Predictive methods

In predicting impacts of a proposed Transmission line on birds, one should draw on science, field experience and common sense. 

The methodology used to predict impacts in the current study are as follows:

· A map of the study area was obtained from Eskom showing existing Transmission lines, roads, railways , dams, and urban areas .

· A map of the land cover of the study area compiled by the CSIR (South African National Land-cover Database Project 1999) was obtained and the study area was overlaid on to it. 

· Southern African Bird Atlas (SABAP) species lists of each of the degrees within which the study area is located were obtained from the Avian Demography Unit at UCT, as well as a combined species list for the 1:50 000 map-units that contains the study area.

· An analysis was done of the occurrence of sensitive species in each degree, as well the reporting rate in the combined 1:50 000 map units that contains the study area, comparing as far as possible with the land cover and vegetation data in order to predict likely occurrence and movement patterns. 

· The impacts were predicted on the basis of five years of experience in gathering and analysing data on wildlife impacts with Transmission lines throughout Southern Africa (see van Rooyen & Ledger 1998 for an overview of methodology).

11.4.2.
Uncertainties in predicting results

The following factors may potentially detract from the accuracy of the predicted results:

· The SABAP data covers the period 1986-1997. Bird distribution patterns fluctuate continuously according to availability of food and nesting substrate.

· Sources of error in the SABAP database. 

Inadequate coverage of some areas

Errors in species identification during data capturing stage 

Biases in the reporting process due to several factors

 (For a full discussion of potential inaccuracies in SABAP data, see Harrison et. al. 1997).

General comment: Predictions are based on experience of these and similar species in different parts of South Africa. Birds are biological beings, therefore their behaviour cannot be reduced to formulas that will hold true under all circumstances. By the same token, Transmission line impacts can be predicted with a fair amount of certainty, based on experienced gained through the investigation of more than 300 localities in southern Africa where birds interacted with Transmission lines.

11.4.3.
Gaps in baseline data

· No verified data of species distribution on microhabitat level

· Little data on impacts of existing lines in the study area

11.4.3.1.
Criteria against which expected impacts are evaluated

Type
Description of impact 

Susceptibility to expected impact
Very high, high, low, very low

Expected locality
Description of localities where impact is expected to occur

Frequency
Very high, high, low, very low

Magnitude
Very high, high, low, very low

Timing
Time of day/year

Duration
Once-off, ongoing

Permanence
Permanent, semi-reversible or reversible

Significance in study area and national (based on Red Data status of species)
Very high, high, low, very low

Please note: Subjective judgements are made based on the available data supplemented by experience in the field
11.4.3.2.
Red data species in study area 

1
2
3
4
5
6
7

Species
Conservation status

(Barnes et al 2000)
Reporting rate per degree

(Harrison et al 1997)
Total reporting rate for combined 1:50 000 map-units in study area and mean reporting rate for southern African range
Seasonal occurrence in study area (Harrison et al 1997)
National reporting rate for vegetation types that occur in study area (Harrison et al 1997)
Expected movement / migration

Pinkbacked Pelican
Vulnerable
2825: 1%

2925: 0%

2926: 0%

3026: 0%

3126: 0%
<1% (vagrant)

8.9%
Summer
Mixed Grassland (MG): 0%

Grassy Karoo (GK): 0%

Sour Grassland (SG):

0%

Requires permanent wetlands, prefers inland lakes.
Mainly resident, but makes local movements depending on local water and breeding conditions. 

Black Stork
Near threatened
2825: 1%

2925: 3%

2926: 6%

3026: 6%

3126: 7%
6%

5.7%
All seasons
MG: 3.4%

GK: 9.8%

SG: 2.4%

Large pools in rivers, marshes, floodplains, estuaries, dams. Breeds on cliffs.
Resident, but non-breeders wander widely.

Marabou Stork
Near threatened
2825: <1%

2925: 0%

2926: <1%

3026: 0%

3126: 0%
<1% (vagrant)

14%
Summer
MG: 0%

GK: 0%

SG: 0%

Open woodland, also wetlands
Nomadic movement in response to food availability

Yellowbilled Stork


Near threatened
2825: 2%

2925: 3%

2926: 4%

3026: 2%

3126: 1%
2% (rare)

7.3%
Summer
MG: 2.0%

GK: 1.5%

SG: 1%

In woodland at dams, marshes, swamps, estuaries, river margins, seasonal wetlands 
Nomadic movements in response to suitable conditions

Greater Flamingo
Near threatened
2825: 13%

2925: 6%

2926: 6%

3026: 5%

3126: 1%
6%

11.7%
All seasons
MG: 7.4%

GK: 4.5%

SG: 3.9%

Open,

shallow wetlands
Extensive movements between wetlands, mostly at night. Move to coastal wetlands when inland wetlands dry up in winter. 

Lesser Flamingo
Near threatened
2825: 8%

2925: 2%

2926: <1%

3026: 0%

3126: 0%
2% (rare)

8.3%
All seasons
MG: 2.8%

GK: 1%

SG: 1.2%

Open, shallow wetlands and saltpans
Extensive movements between wetlands, mostly at night. Move to coastal wetlands when inland wetlands dry up in winter. 

Secretarybird
Near threatened
2825: 22%

2925: 34%

2926: 16%

3026: 16%

3126: 20%
22%

13%
All seasons
MG: 10.7%

GK: 31.6%

SG: 10.7%

Open country, mainly savannah, open woodland. Breeds on mall trees.
Nomadic outside the breeding season.

Bearded Vulture
Endangered
2825: 0%

2925: 0%

2926: 0%

3026: 0%

3126: 1%
<1% (vagrant)

13.5%
Winter
MG: 0.8%

GK: 0%

SG: 1.6%

Mountainous terrain with alpine, sub-alpine  and montane grassland. Breeds on cliffs. 


Immatures may wander into lower regions. Adults resident around breeding territory

Cape Vulture
Vulnerable
2825: 1%

2925: 2%

2926: 1%

3026: 2%

3126: 12%
5%

11.8%
All seasons
MG: 5.6%

GK: 1.2%

SG: 8.5%

Grassland and woodland. Breeds on cliffs.
Sedentary, with nomadic movement by immatures.

African Whitebacked Vulture
Vulnerable
2825: 2%

2925: 1%

2926: 0%

3026: 0%

3126: 0%
Not recorded in study area 

25.7%

MG: 0%

GK: 0.8%

SG: 0%

Needs trees for breeding.


Sedentary, with nomadic movement by immatures

Tawny Eagle
Vulnerable
2825: 8%

2925: 4%

2926: <1%

3026: 6%

3126: 0%
3% (rare)

18%
All seasons
MG: 0.4

GK: 8%

SG: 0.3%

Mostly woodland. Breeds on pylons.
Sedentary, with some nomadic movement by immatures

Martial Eagle
Vulnerable
2825: 5%

2925: 4%

2926: 1%

3026: 5%

3126: 8%
6%

9.8%
All seasons
MG: 2.5%

GK: 8.7%

SG: 2.2%

Relies on large trees and pylons for breeding. Occurs in wide variety of habitat.
Immatures wander extensively, adults sedentary

African Marsh Harrier
Vulnerable
2825: <1%

2925: <1%

2926: 1%

3026: 1%

3126: 2%
1% (rare)

7.8%
All seasons
MG: 3.3%

GK: 1.1%

SG: 5%

Considered to be a waterbird, needs extensive reedbeds for breeding.
Nomadic wandering by immatures

Pallid Harrier
Near threatened
2825: 0%

2925: <1%

2926: <1%

3026: 0%

3126: 0%
<1% (vagrant)

2%
Summer
MG: 0.1%

GK: 0.1%

SG: 0.1

Forages over natural grassland, cultivated fields and open areas in woodland.
Central Eurasian non-breeding summer migrant.

Black Harrier
Near Threatened 
2825: 2%

2925: 8%

2926: 9%

3026: 3%

3126: 13%
11%

6.2%
All seasons
MG: 2.7%

GK: 7.3%

SG: 1.8%

Hunts over grassland, fynbos, cultivated fields and karoo.
Movement away from breeding in western Cape (fynbos) in winter. 

Lanner Falcon
Near threatened
2825: 2%

2925: 2%

2926: 2%

3026: 3%

3126: 7%
4% (rare)

7.5%
All seasons
MG: 5.3%

GK: 4.9%

SG: 6%

Wide habitat tolerance. 
Some birds are sedentary, others migrate. Migration linked to rainfall (prey availability). East - West movement.  

Peregrine Falcon
Near threatened
2825: <1%

2925: 0%

2926: <1%

3026: 0%

3126: <1%
<1% (vagrant)

2.6%
Summer
MG:0.2%

GK: 0.1%

SG: 0.2%

Almost exclusive cliff breeder.
Mostly resident, with a small influx of migrants from the Northern hemisphere 

Lesser Kestrel
Vulnerable
2825: 12%

2925: 20%

2926: 27%

3026: 26%

3126: 13%
26%

6.9%
Summer
MG: 11.5%

GK: 21.6%

SG: 3.3%

Typical semi-arid grassland, but also cultivated fields.
Palearctic non-breeding summer migrant.

Blue Crane
Vulnerable
2825: 2%

2925: 19%

2926: 4%

3026: 10%

3126: 18%
15%

13.2%
All seasons
MG: 10.2%

GK: 29.1%

SG:10%

Most numerous in grassveld and karoo biomes. Breeds in summer 
Nomadic movements within its range. In  non-breeding season forms large flocks that roost in wetlands and dams. 

Grey Crowned Crane
Vulnerable
2825: 0%

2925: 1%

2926: 0%

3026: <1%

3126: 10%
5%

17.8%
All seasons
MG: 4.4%

GK: 0%

SG: 12.3%

Largely associated with wetlands, but also forages extensively in nearby dryland habitats e.g. grassland, open savannah and agricultural fields. Breeds in wetlands.
Non-breeding flocks move widely. 

Kori Bustard
Vulnerable
2825: 6%

2925: 2%

2926: 1%

3026: 2%

3126: <1%
2% (rare)

22%
All seasons
MG: 0%

GK: 4.6%
SG: 0%

Associated with tree-lined watercourses for shelter.
Sedentary, respond to food availability following good rains.

Stanley's Bustard
Vulnerable
2825: 0%

2925: 0%

2926: 0%

3026: 0%

3126: 10%
3% (rare)

9.8%
All seasons
MG: 2.2%

GK: 0.1%

SG: 4.5%

Prefers high-rainfall sour grassland in summer, but restricted movement into adjacent Karoo in winter.
Local movement, mostly from higher to lower altitudes in winter.

Ludwig's Bustard
Vulnerable
2825: 1%

2925: 3%

2926: 2%

3026: 4%

3126: 5%
4% (rare)

16.4%
All seasons
MG: 0.8%

GK: 18.4%
SG: 0%

A bird of the semi-arid Karoo. The study area is the eastern limit of its range where it occurs marginally.
Local movement, mostly from higher to lower altitudes in winter.

Whitebellied Korhaan
Vulnerable
2825: 0%

2925: 0%

2926: 0%

3026: 0%

3126: <1%
<1% (vagrant)

4.9%
Autumn
MG: 2%

GK: 0%

SG: 2.7%

Requires tall, fairly dense grassland. Southern part of study area the only suitable habitat. 
Largely sedentary

Blue Korhaan
Near threatened
2825: 16%

2925: 33%

2926: 34%

3026: 40%

3126: 37%
40%

16.8%
All seasons
MG: 11%

GK: 25%

SG: 5.0%

Prefers short grassland and  mixture of short grassland and Karoo dwarf shrub.
Largely sedentary

Chestnutbanded Plover
Near threatened
2825: 0%

2925: <1%

2926: 0%

3026: 0%

3126: 0%
<1% (vagrant)

5.2%
Autumn
Found mainly at saltpans. 
Movement between inland pans and the coast.

Blackwinged Pratincole
Near threatened
2825: 1%

2925: 1%

2926: <1%

3026: 0%

3126: 0%
<1% (vagrant)

2.2%
Summer
MG: 1.1%

GK: 0.2%

SG: 0.4%

Prefers edges of pans and cultivated fields in open grassland.
Non-breeding Palearctic migrant. Move locally in response to food gluts e.g. outbreaks of grasshoppers.

Caspian Tern
Near threatened
2825: 1%

2925: 1%

2926: 0%

3026: 0%

3126: 0%
<1% (vagrant)

12.5%
Winter and summer
Occurs mostly at the coast at large waterbodies. 
Migrants and vagrants occur widely at inland waterbodies. 

Grass Owl
Vulnerable
2825: 0%

2925: 0%

2926: 2%

3026: 0%

3126: 2%
1% (rare)

2.5%
All seasons
MG: 1.7%
GK: 0%
SG: 1.5%

Prefers rank grass and marshes.
Local nomadic movement in response to food.

Melodious Lark
Near threatened
2825: 5%

2925: 8%

2926: 4%

3026: 2%

3126: 4%
7%

2.6%


All seasons
MG: 1%

GK: 2.6%
SG: 0.3 

Inhabits dry grassland where it is localized to suitable habitat.
No evidence of regular movement.

Table 62:
Magnitude of expected impacts on threatened species

Species
Type 
Susceptibility to expected impact
Expected locality
Expected frequency
Magnitude
Timing
Duration
Permanent or temporary
Significance local and national

Pinkbacked Pelican
Collision with earthwire
High
Nowhere in study area
Nil due to very low reporting rate in study area






Black Stork
Collision with earthwire
High
Wetlands and dams in the entire study area, with risk increasing towards the south


Low due to general low numbers of the species (see reporting rates above)
Low due to low frequency
Mostly dawn and dusk throughout the year
Ongoing
Permanent
Local: High

National: Low

Marabou Stork
Collision with earthwire
High
Nowhere in study area
Nil due to very low reporting rate in study area






Yellowbilled Stork
Collision with earthwire
High
Wetlands and dams in the entire study area, with risk decreasing towards the south


Very low due to low reporting rate in study area
Very low due to very low frequency
Mostly dawn and dusk in summer
Ongoing
Permanent
Local: High

National: Low

Greater Flamingo
Collision with earthwire and/or conductors when flying between dams
High
Large dams in entire study area, risk decreasing towards the south.
Low due to low reporting rate in study area
Very low due to very low frequency
At night throughout the year
Ongoing
Permanent
Local: High

National: Low

Lesser Flamingo
Collision with earthwire and/or conductors when flying between dams
High
Large dams in entire study area, risk decreasing towards the south.
Very low due to low reporting rate in study area
Very low due to very low frequency
At night throughout the year
Ongoing
Permanent
Local: High

National: Low

Secretarybird
Collision with earthwire when flushed while foraging or near nest
High
Open grassland in entire study area
High due to high reporting rate in study area
High due to high frequency
During the day
Ongoing
Permanent
Local: Low

National: High?


Disturbance by construction work. 
High. Could lead to breeding failure
Open grassland in entire study area
High due to high reporting rate in study area
Low due to temporary nature
During day
Temporary 
Reversible
Local: Low

National: Low

Bearded Vulture
Collision with earthwire while descending or taking off at carcasses, and at roosts
Low
Nowhere in study area
Nil due to very low reporting rate in study area






Cape Vulture
Collision with earthwire while descending or taking off at carcasses, and at roosts
Low
Entire study area, risk decreasing towards the south. Roost site S30° 58' 

E26° 24' 

on Dreunberg 7 km north-east of Burgersdorp


Low due to low reporting rate in study area, and low susceptibility to impact, except at roosts
Low due to low expected frequency
During the day
Ongoing
Permanent
Local: High

National: High

African Whitebacked Vulture
Collision with earthwire while descending or taking off at carcasses, and at roosts
Low
Nowhere in study area
Nil due to very low reporting rate in study area






Tawny Eagle
Collision with earthwire when scavenging at carcasses, when pursuing prey and at nest. 
Low for adults, but risk high for juveniles at nest. 
Entire study area, especially at nest on pylon, except extreme south.
Low due to low reporting rate in study area. Powerline could provide additional nesting sites that will increase risk. 
Low due to low expected frequency
During the day
Ongoing
Permanent
Local: High

National: High

Martial Eagle
Collision with earthwire when pursuing prey, at nest.
Low for adults, but risk high for juveniles at nest. 
Entire study area
Low due to low reporting rate in study area. Powerline could provide additional nesting sites that will increase risk. 
Low due to low expected frequency
During the day
Ongoing
Permanent
Local: High

National: High


Disturbance by construction work. 
High. Could lead to breeding failure
Open grassland in entire study area
Low due to low reporting rate in study area. 
Low due to temporary nature
During day
Temporary 
Reversible
Local: Low

National: Low

African Marsh Harrier
Collision with earthwire and/or conductors when pursuing prey, and near nest 
Low as the birds generally fly lower than conductor height when foraging. 
Entire study are, at suitable wetlands  
Very low due to low reporting rate in study area
Very low due to very low expected frequency
During the day
Ongoing
Permanent
Local: High

National: High


Disturbance by construction work. 
High. 
Entire study are, at suitable wetlands  
Once -off during construction 
Very low due to small numbers in study area and temporary nature
During day
Temporary 
Reversible
Local: Low

National: Low


Habitat destruction due to clearing of  part of servitude in suitable habitat
High. Birds are dependent on permanent wetlands for breeding, habitat destruction is main threat to population.
Entire study are, at suitable wetlands  
High. Servitude is cleared once a year.
Low. Only 8-12 metres are cleared

Ongoing
Permanent
Local: High

National: High

Pallid Harrier
Collision with earthwire and/or conductors when pursuing prey 
Low as the birds generally fly lower than conductor height when foraging. 
Nowhere in study area
Nil due to very low reporting rate in study area






Black Harrier
Collision with earthwire and/or conductors when pursuing prey, and near nest 
Low as the birds generally fly lower than conductor height when foraging. 
Entire study area, occurs in all the vegetation types 
Low due to flight characteristics, but higher near nests for juveniles
Low due to low expected frequency 
During the day
Ongoing
Permanent
Local: Low

National: Low


Disturbance by construction work. 
High. 
Entire study area, occurs in all the vegetation types 
Once -off during construction 
Low due to temporary nature 
During day
Temporary 
Reversible
Local: Low

National: Low

Peregrine Falcon
Collision with earthwire while stooping at flying birds
Very low
Nowhere in study area
Nil due to very low reporting rate in study area






Lanner Falcon
Collision with earthwire while stooping at flying birds, and near nest
Low for adults, but risk higher for juveniles at nest. 
Entire study area, occurs in all the vegetation types 
Very low due to low reporting rate in study area, but risk can increase when breeding on pylon.
Very low due to low expected frequency
During the day
Ongoing
Permanent
Local: High

National: Low

Lesser Kestrel
Collision with earthwire and/or conductors when pursuing prey and near roost
Very low
Entire study area, occurs in all the vegetation types 
Very low due to flight characteristics (birds are small and agile)
Very low due to low expected frequency
During the day. At dusk and dawn near roosts from October to April.
Ongoing
Permanent
Local: Low

National: High

Blue Crane
Collision with earthwire mostly at roosting sites (wetlands and dams)
Very high
Entire study area, occurs in all the vegetation types 
Very high due to high reporting rate in study area
Very high due to high expected frequency
Mostly dawn and dusk
Ongoing
Permanent
Local: High

National: High


Disturbance by construction work. 
High. Could lead to breeding failure
Entire study area, occurs in all the vegetation types 
Once-off during construction 
Low due to temporary nature
During day
Temporary 
Reversible
Local: Low

National: Low

Grey Crowned Crane
Collision with earthwire mostly at roosting and foraging sites (wetlands and cultivated fields)
Very high
Extreme southern part of study area (Sour Grasslands) 
Low due to low reporting rate in study area, except in the south where the risk increases at suitable habitat.
Low due to low expected frequency
Mostly dawn and dusk
Ongoing
Permanent
Local: High

National: High


Disturbance by construction work. 
High. Could lead to breeding failure and temporary desertion of area.
Extreme southern part of study area (Sour Grasslands) 
Once -off during construction 
Low due to temporary nature
During day
Temporary 
Reversible
Local: Low

National: Low


Habitat destruction due to clearing of  part of servitude in suitable habitat
High. Birds are dependent on permanent wetlands for breeding. 
Extreme southern part of study area (Sour Grasslands) 
High. Servitude is cleared once a year.
Low. Only 8-12 metres are cleared

Ongoing
Permanent
Local: High

National: Low

Kori Bustard
Collision with earthwire when flushed 
High
Entire study area, mainly along tree-lined watercourses
Very low due to low reporting rate in study area
Very low due to very low expected frequency
During the day
Ongoing
Permanent
Local: High

National: High

Stanley's Bustard
Collision with earthwire 
Very high
In the south of the study. More common east of the study area in high altitude sour grassland.
Very low due to low reporting rate in study area
Very low due to very low expected frequency
During the day
Ongoing
Permanent
Local: High

National: High


Disturbance by construction work. 
High. Could lead to breeding failure and temporary desertion of area.
Extreme southern part of study area (Sour Grasslands) 
Once -off during construction 
Low due to temporary nature
During day
Temporary 
Reversible
Local: Low

National: Low

Ludwig's Bustard
Collision with earthwire 
Very high
Entire study area, but more likely in Grassy Karoo patches
Low due to low reporting rate in study area
Low due to low expected frequency
During the day
Ongoing
Permanent
Local: High

National: High


Disturbance by construction work. 
High. Could lead to breeding failure and temporary desertion of area.
Entire study area, but more likely in Grassy Karoo patches
Once -off during construction 
Low due to temporary nature
During day
Temporary 
Reversible
Local: Low

National: Low

Whitebellied Korhaan
Collision with earthwire when flushed 
Low
Nowhere in study area
Nil due to low reporting rate in study area






Blue Korhaan
Collision with earthwire when flushed 
Low
Entire study area, occurs in all the vegetation types 
Very low, despite high density, due to flight behaviour, seldom flies.
Very low due to very low expected frequency
During the day
Ongoing
Permanent
Local: High

National: Low


Disturbance by construction work. 
High. Could lead to breeding failure and temporary desertion of area.
Entire study area, occurs in all the vegetation types 
Once -off during construction 
Low due to temporary nature
During day
Temporary 
Reversible
Local: Low

National: Low

Chestnutbanded Plover
Collision with earthwire 
Very low. Fast and agile bird 
Nowhere in study area
Nil due to low reporting rate in study area






Blackwinged Pratincole
Collision with earthwire 
Very low. Fast and agile bird
Nowhere in study area
Nil due to low reporting rate in study area






Caspian Tern
Collision with earthwire 
Very low. Fast and agile bird
Nowhere in study area
Nil due to low reporting rate in study area






Grass Owl
Collision with earthwire and conductors.


? Probably low due to flight characteristics. Flies low while foraging.
? Entire study area where tall, dense grass grow. Not in Grassy Karoo.
Very low due to combination of low densities and flight characteristics.
Very low due to very low expected frequency
At night
Ongoing
Permanent
Local: High

National: High


Disturbance by construction work. 
High. Very sensitive to disturbance
Anywhere in study area where tall, dense grass grow. Not in Grassy Karoo.
Very low due to  low densities 
Low due to temporary nature
During day
Temporary 
Reversible
Local: Low

National: Low


Habitat destruction due to clearing of servitude in suitable habitat
High. Bird need high, rank grass.
Entire study area where tall, dense grass grow. Not in Grassy Karoo.
High. Servitude is cleared once a year.
High. Bird occurs very thinly in pockets of suitable habitat

Ongoing
Permanent
Local: High

National: High

Melodious Lark
Disturbance by construction work. 
Low
Entire study area, except Sour Grasslands in the south
Once-off
Low due to temporary nature
During day
Temporary
Reversible
Local: Low

National: Low


Habitat destruction due to clearing of servitude in suitable habitat
High. 
Entire study area, except Sour Grasslands in the south
High. Servitude is cleared once a year.
Low. Only 8-12 metres cleared  

Ongoing
Permanent
Local: Low

National: Low

11.4.4.
Other impact sensitive species

The following bird species occur in the study area (Harrison et.al.1997) that have been recorded as collision victims with Transmission lines (Van Rooyen unpubl. data).

Species
Type of impact
Susceptibility to expected impact
Expected locality
Expected frequency
Magnitude
Timing
Duration
Permanent or temporary

Abdim's Stork
Collision, especially at food gluts and roosts
Very High
Grasslands, pastures and cultivated fields in entire study area
Low due to low reporting rate in study area 
Low
Daytime in summer
Ongoing
Permanent

Black Eagle
Collision
Low, except juveniles at nest
Mountainous areas, koppies in entire study area
Low
Low
Daytime
Ongoing
Permanent

Black Sparrowhawk
Collision
Low, except juveniles at nest
Nowhere due to low reporting rate
Nil, reporting rate >1% 





Blackbreasted Snake Eagle
Collision
Low, except juveniles at nest
Nowhere due to low reporting rate
Nil, reporting rate >1% 





Blackheaded Heron
Collision
High
Grasslands and cultivated fields
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

Cattle Egret
Collision
High
Grasslands and cultivated fields
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

Crowned Plover
Collision
Low
Entire study area
Low due to flight characteristics.
Low 
Daytime
Ongoing
Permanent

Egyptian Goose
Collision
High
At wetlands and dams in entire study area
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

Goliath Heron
Collision
High
At wetlands and dams in north and south of study area
Low
Low
Daytime
Ongoing
Permanent

Grey Heron
Collision
High
At wetlands and dams in entire study area
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

Hadeda Ibis
Collision at roosts  and food sources
High
Mostly along well vegetated river courses, dams and agricultural fields
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

Helmeted Guineafowl
Collision
Low
Mostly agricultural fields but also grasslands
Low due to flight characteristics.
Low
Daytime
Ongoing
Permanent

Karoo Korhaan
Collision
Low
Grassy Karoo
Low
Low
Daytime
Ongoing
Permanent

Kittlitz's Plover
Collision
Low
Dams and pans in entire study area
Low
Low
Daytime
Ongoing
Permanent

Laughing Dove
Collision
Low
Entire study area
Low
Low
Daytime
Ongoing
Permanent

Marsh Owl
Collision
Low
Northern part of study area 
Low
Low
Daytime
Ongoing
Permanent

Pied Crow
Collision
Low
Entire study area
Low
Low
Daytime
Ongoing
Permanent

Sacred Ibis
Collision at roosts  and food sources
High
Wetlands, dams and agricultural fields in entire study area
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

South African Shellduck
Collision 
High
Pans and dams in the entire study area.
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

Spurwing Goose
Collision at roosts  and food sources
High
Wetlands, dams and agricultural fields in entire study area
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

Steppe Buzzard
Collision
Low
Grasslands
Low
Low
Daytime in summer
Ongoing
Permanent

Wattled Starling
Collision
Low
Entire study area
Low
Low
Daytime
Ongoing
Permanent

White Stork
Collision at roosts  and food sources
Very High
Entire study area, especially irrigated agricultural fields and dams 
High
High due to high reporting rate and susceptibility to impact
Daytime in summer
Ongoing
Permanent

Whitebreasted Cormorant
Collision
High
Pans and dams in the entire study area.
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

Whitefaced Duck
Collision
High
Pans and dams in the entire study area.
Low
Low due to low reporting rate
Daytime
Ongoing
Permanent

Whitewinged Black Korhaan
Collision
Low
Grasslands
Low
Low
Daytime
Ongoing
Permanent

Yellowbilled Duck
Collision
High
Pans and dams in the entire study area.
High
High due to abundance in study area 
Daytime
Ongoing
Permanent

11.5.
Archaeology and history
11.6.
Topography, pedology and geology study

The geology and soils along the entire route are stable.  However, the areas between Aliwal North to Burgersdrop are the most sensitive and critical areas along the entire route.  This is due to the position of the soil on the steep slopes along the mountain range.  Evidence of gully, water and wind erosion is present in the landscape. 

Table 63:
Impact Description 

Nature of impact
Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & permits

Clearing vegetation for the installation of foundation for towers.
Regional
Short term
Low to high
probable
High
-ve



Clearing for campsite 
Local
Short term
High
probable
High
-ve
Yes
None

Construction of temporary road
Regional
Long term
High
 probable
High
-ve
Yes
None

Disturbance of geological fossil site 
Regional
Short term
High
probable
High
-ve
Yes
SAHRA

Destruction of wetland soils
Regional 
Long Term
High
probable
High
-ve
yes
Water Act

Soil Erosion
Local
Long term
High
probable
High
-ve
yes
Soil Conservation act.

The construction of a temporary service road will cause soil and arable land loss, which are currently in pristine condition.  Sensitive areas were mapped within the study area the area between Aliwal North and Burgersdrop.  Based on the site reconnaissance, the Transmission line will have very little impact on the study area.  The present mitigatory measures along this section should be sufficient to curb any erosional and soil pollution problem. 

The South African Heritage Resources Agency (SAHRA), Cape Town (previously the National Monuments Council) has been established under the National Resources Act 2000 in order to administer the regulations of the Act. In the National Resources Act, fossil sites are treated similarly to archaeological sites and a process of identifying and defining the importance of possible heritage value to the country must be established. This may require satisfying certain permit conditions (issued by SAHRA) on some sites. Although known fossil sites can be identified and located, further new sites may be unearthed during the construction phase of the project and these will require investigation by a suitable specialist (palaeontologist) to establish the importance of the site.

Table 64:
Impact in soil and geology without management /mitigation.

Stage in project lifecycle
Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & permits

Construction and installation of foundation and towers.
Regional
Short term
Low 
probable
low
Neutral
Yes


Clearing for campsite 
Local
Short term
Low
probable
Low
Neutral
Yes
None

Construction of temporary road
Regional
Short term
Low
probable
Low
Neutral
Yes
None

Disturbance of geological fossil site
Regional
Short term
Low
probable
Moderate
Positive
Yes
SAHRA

Soil erosion
Local
Long term
low
probable
high
-ve
yes
Soil Conservation act

11.7.
Land use and agricultural potential

Table 65:
Impact description without management/mitigation actions

Natural of impact
Phase
Extent
Duration
Intensity
Probability of occurrence
Sign
Status
Confidence
Legislation & permits

Impact on commercial agricultural lands
Construction 


Local
Long-term
High
Probable

-Ve
High
Soil conservation Act

Overhead Transmission line  could impact smallholdings 
Construction
Local
Long-term
High
Probable

-ve
High
NA

Impact on game farms
Construction
Local
Short-term
High
Probable

-ve
High
NA

Impact on Infrastructure
Construction
Local
Short-term
High
Probable

-ve
High
NA

11.9.
Hydrology and water drainage

Table 2:
Impacts on study subject without management/mitigation actions

Stage in project lifecycle
Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & permits

Increase in storm flows into watercourse
Local
Short term
Moderate
Probable
High
-
High
N/A

Reduced sub-surface flow due to Tower Foundation
Local
Medium term
Moderate
Probable
Low to moderate
-
High
N/A

Decrease in water quality in watercourse
Local
Long term
Low to High
Probable
Medium to high
-
High
National Water Act

Destruction and polluting of  Wetland during construction
Local
Short to Long term
Low to High
probable
High
-
High
National Water Act

Decrease in groundwater quality
Regional
Long term
High
probable
High
-

National Water Act

12.
RECOMMENDED MANAGEMENT / MITIGATION MEASURES

In this chapter mitigation measures are recommended in order to enhance benefits and minimise negative impacts associated with the proposed Beta-Delphi Transmission line.  Refer to APPENDIX C – GENERIC ENVIRONMENTAL MANAGEMENT PLAN, for additional information on the topic.  It will be expected from Eskom to develop a project specific EMP for the proposed development, once the final route has been negotiated with the land owners.  Compliance to the Environmental Management Plan (EMP) by all construction teams is of utmost importance. The stipulations of the EMP must form part of the contract document and, thus, become legally binding. It is recommended that the following rules and procedures be included in the EMP.

12.1.
Social impact assessment (SIA)

12.1.1.
Objectives

The aim of these recommendations is to lay down the protocol and procedures to be followed by all field investigation teams, that is consulting teams, survey teams, bush clearing teams, constructions teams and maintenance teams, with a view to achieving the following objectives:

· To maintain good relations with stakeholders by minimising disruption to their daily activities, thus, avoiding conflict during the work required.

· To achieve minimal disturbance to the landscape, fauna and flora, by means of proactive precautions, restrictions and mitigatory measures. 

12.1.2.
Recommendations

These recommendations should be included in the final Project EMP submitted to the contractor. 

12.1.2.1.
Advance notice of intention to access land

Formal notice of the work required should be given in advance to the landowner and approval requested for access to the farmland. The request must give details of the purpose of the investigation, the contact person and number of people to be involved, time frames and machinery that will be used.  

12.1.2.2.
Vehicle access route to site

A route to the site from the district must be identified with the assistance and approval of the landowner. 

12.1.2.3.
Security of access and control during construction

Where the access road passes through farms, all existing farm gates must be closed and locked immediately after use or in accordance with the specific conditions laid down by the landowner and agreed to by all parties.  The movements of Eskom Transmission’s teams must be known to the landowner. In particular, movement of vehicles during the hours of darkness is strictly limited to emergencies only. At all times, vehicles are to travel with caution due to the risk of collision with cattle and game. 

12.1.2.4.
Fire Arms

No unauthorised firearms are allowed on site. The landowner must be notified of all personnel carrying firearms. The discharge of any firearms on the site must be reported to the South African Police Service. 

12.1.2.5.
Construction Camps

Site selection

The siting of the construction camps must be done with the assistance and approval of the landowner or Town Council. Input from a Landscape Architect should be obtained if necessary.

All campsites must be fenced along the entire perimeter of the camp. Not only will this define the limits of the campsite accommodation and service area, but also it is essential to prevent cattle from entering the campsite. 

On completion of the use of the campsite, all structures and equipment must be removed from the site. Also, pit latrines must be backfilled and compacted. Thereafter, all remaining materials (including fencing and concrete foundations) must be removed. 

Drinking water during camping

Arrangements must be made with the landowner or the local authority for a suitable source of potable water for use at the campsite. Payment for water must be agreed to with the supplier. Abstraction of water from streams or a borehole on the site without prior approval and arrangement with the landowner is not permitted. 

Disposal of solid waste

Where a camp site has been established, suitable refuse containers must be provided for the temporary storage of all domestic refuse prior to their removal to a registered land-fill site in the area. 

Burning of waste such as packaging materials, paper and plastic is strictly prohibited due to the high risk of uncontrolled veld fires.

Disposal of sewage and wastewater

Pit latrines or Mobile toilets must be provided if an investigation team is to camp on site for more than one night. All latrines must be treated regularly with chlorine. The investigation team must provide potable chemical toilets where the nature of the soils makes use of pit latrines problematic. The disposal of waste should occur off-site at a registered waste disposal site. 

Cooking on site

Only gas, paraffin or petrol stoves are to be used for cooking and water heating purposes. Open fires, fires in perforated metal barrels, and wood and coal fired stoves are prohibited due to the high risk of uncontrolled fires. By inference, the collection of firewood on site is prohibited. 

Poaching

Hunting, poaching or collection, removal or disturbance of vegetation, artefacts, rocks or the like is strictly prohibited. At all times, the teams must maintain minimal disturbance whilst undertaking the work required.

12.1.2.6.
Auditing of the environmental management stipulations

The EMP is to be monitored by Eskom Transmission’s negotiator, an independent environmental consultant and the landowner to ensure compliance. 

12.2.
Visual impact assessment (VIA)

12.2.1.
Route alignment

Align the route along the footslopes of hills, mountains and ridges.  This is to maximise the backdrop screening effect of the topography that will reduce presenting the Transmission line in silhouette.

Plan the route so that the route crosses existing main routes as close to 90° as possible as this will reduce the time that the Transmission line is in the viewshed of the passing motorist / viewer.

Align the route through areas of existing visual clutter and disturbance such as alongside railway lines, existing Transmission lines, roads and other visible infrastructure, rather than through pristine or undisturbed areas where possible.

Avoid aligning the route along the top of ridges.  Should it be necessary to cross a ridge it is preferable to cross directly over rather than at an angle.  This will limit the extent that the Transmission line will be visible.  Attempt to cross over at a depression such as a neck or saddle in the ridge.  This will limit the visual effect of any pylon standing proud above the ridgeline.

Align the route away from any main road where the two are parallel in relative pristine areas to where distance will mitigate the impact or to where the topography will from a screening backdrop.

Avoid areas where the current land uses, such as game farm, lodges, etc. often rely on the absence of human visual intrusion.

12.2.2.
Earthworks and Landscaping

The visual impact during construction will be moderately significant and little can be done about reducing the effect since the works cannot be screened.

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

The galvanising of the pylon should be allowed to weather to a matt grey finish rather than be painted silver, as is often the case.  This allows the structures to blend in with the existing environmental colours more readily than the silver, which is highly reflective especially early morning and late afternoon.  Should it be necessary to paint, it is recommended that a neutral matt finish be used.

Sculpturing or shaping the cut and fill slopes of access roads to angles and forms that are reflected in the adjacent landscape can reduce the visual impact.  By blending the edges with the existing landforms the visual impression made, is that the project component has followed a natural route provided by the landscape and has not been ‘engineered’ through the landscape.

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

Special attention should be focussed on the width of servitude actually required for the construction and operational phases.  There is a tendency to make these servitudes wider than necessary and access roads built to a higher engineering specification than required for a single lane 4x4 maintenance vehicle track.

Vegetation stripping should be done in a manner where the edges are organic (non-geometric) or curvilinear rather than straight or sharp edged as viewers tend to form positive visual impressions such as “gentleness” and “delicacy” and tend to object to negative visual impressions such as “rough”, “rugged” or “violent” (Ribe, 1989).  When disturbances in the landscape are viewed from a distance, those with irregular lines, rather than straight lines appear to blend in with the natural configuration and lines in the landscape (Schaefer, 1967).

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

All areas affected by the construction works will need to be rehabilitated and re-vegetated.  This includes the areas beyond the works area such as temporary access roads, construction campsites, workers campsites, borrow pits, laydown areas, etc.

The special conditions of contract must include for the stripping and stockpiling of topsoil from the construction areas for later re-use.  Topsoil is considered to be at leas the top 300 mm of the natural soil surface and includes grass, roots and organic matter.  The areas to be cleared of topsoil should be all areas that will be covered by structures, roads and construction camps.  The presence of degraded and disused roads and areas left over after development that are not rehabilitated, could present a high perceptual visual impact.  These areas should be topsoiled and re-vegetated.

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

Dust generated by construction activity and the haulage of materials and equipment will need to be suppressed by regular wetting.

The importance of suppressing the visual aspects of dust cannot be over-stressed since the visibility will generate the impression of a polluting industry.

Table 66:
Impacts on the Visual Environment with management / mitigation actions

Stage in project

Lifecycle
Extent 
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & Permits

Construction
Local –

Regional
Short term
High
Certain
Moderate
Negative
High
None

Operation
Local – Regional
Long term
Moderate
Certain
Low
Negative
High
None

12.2.3. Alternatives

Several alternative routes were investigated (Figure 11, page 192) in order that a preferred route could provisionally be selected.  In a joint specialist workshop together with the Client a preferred route was developed based on identifying a route that had the least obvious major impacts.

The main criteria for the selection was the visual impact on both the physical environment and land use.  The route was then tested against the impact of the biophysical components such as ecologically sensitive areas and on land use such as towns, game farms / conservancies, farmsteads, airfields and infrastructure.  This visual assessment dealt essentially with the preferred route, determined through public consultation and integration workshops.

12.3.
Ecology investigation (flora, fauna and avi-fauna)

12.3.1.
Location of pylons

A large number of pylons will need to be placed during the construction of the Transmission line. There are areas to be avoided when placing these pylons.

· No pylons should be placed in wetlands, rivers and streams or dry watercourses or within the 50 years floodline of any of these. 

· As far as possible pylons should not be placed in areas where erosion has already occurred or is likely to occur as this may exacerbate the problem.

· As far as possible pylons should not be placed on steep slopes and where they must be situated in steep areas there must be effective erosion control management guidelines/measures in place prior to construction.

· Pylons should not be situated on dolerite dykes or other rocky outcrops.

· Wherever possible pylons should be located in previously disturbed areas.

12.3.2.
Transmission line route

Since the majority of the route traverses low grasslands with some relatively restricted areas supporting tall shrubs or even trees such as Acacia karoo the Transmission line itself is unlikely to have any impact on the fauna (excluding avifauna) and flora of the area. 

12.3.3.
Access Roads

The access roads are seldom an erosional or visual problem on flat terrain, but on steep terrain these factors can be significant. Erosion of slopes can be rapidly accelerated by the disturbance associated with the road cuttings and drainages, and if this is not controlled, can become a major problem. 

12.3.3.1.
Location

· Access roads should be kept to a minimum, and where possible existing tracks should be used. There are usually existing farm tracks that traverse the same areas as the Transmission line route. Existing tracks and roads should be used to get as close to the lines as possible and only then should new tracks be created.

· New access roads should be aligned so as to remain on the flattest terrain possible for as long as possible. 

· Roads should not be constructed in wetlands, rivers and streams or dry watercourses or within the 50 years floodline of any of these unless no other alternative can be found. Where roads must be constructed through these areas, sufficient culverts should be provided to allow water to flow through. 

· As far as possible roads should not cross rocky outcrops but should rather be diverted around them.

Due to the fact that the final Transmission line route has not been determined and access road routes are therefore not yet determined the final impact of these on sensitive areas as mentioned above cannot be fully understood. If the road is to cross any of the identified sensitive habitats/areas more detailed assessments should be undertaken.

12.3.3.2.
Construction

· Where access roads are constructed the route must be clearly defined and construction vehicles should remain in the area to be disturbed by the road only at all times. 

· Disturbance should be restricted to the actual road alignment only. 

· The level of construction required should be kept to as low a standard as possible but should be sufficient to limit erosion of the road and surrounding areas. 

· Temporary construction camps should be located in already disturbed areas.

12.3.3.3.
Maintenance

Once the Transmission line has been constructed routine maintenance will take place from time to time. One of the important aspects that the routine maintenance programme should consider is the state of the access roads.

· Points of erosion should be identified after each trip and these areas should then be repaired timeously. 

· Areas in bad repair should be identified and repaired.

12.3.4.
Construction Camps

12.3.4.1.
Location

Construction camps are likely to result in the destruction of any fauna or flora within the camp boundaries. Since the construction camps will be temporary and will need to be rehabilitated once construction is completed it is in the interests of both the natural environment as well as the contractors to minimise the disturbance caused by the camps. The impact of temporary construction camps should be minimised by:

· locating them only in previously disturbed areas, such as sidings, along roads, in turning/parking spaces, and along fences or in areas that are going to be disturbed during the construction. 

· camps should be fenced and restricted in size.

12.3.4.2.
Management

To a large degree good management of personnel on construction sites can significantly reduce potential impacts on the natural environment. The following issues must be addressed in a management plan which should be compiled prior to construction:

· Personnel should be restricted to the camp site and immediate construction areas only.

· Litter bins should be provided at all construction sites and should be emptied regularly.

· Any refuelling areas should be satisfactorily bunded to restrict any oil spills which may occur.

· A supply of Enretech or Splisaw or other equivalent must be kept on site in case of oil/fuel spills.

· No open fires should be allowed in the camp sites, construction areas or surrounding areas

· All site staff, in the event of runaway fires occurring, must know a fire drill procedure,. A fire drill procedure must be included in the management plan or contractors contract.

12.3.5.
Revegetation of disturbed areas after construction

· Prior to disturbance of a site, topsoil which will contain a seed bank of the local  species should be stored for use during the rehabilitation process

· Revegetation should be done using only locally indigenous species only.

· Where the disturbed areas consisted of grasses only then seeds of the grass species found there should be used in the rehabilitation of the areas. Seeds should be collected from the site itself or surrounding areas wherever possible.

· Where shrubs predominate at a site in addition to grasses these should be included in the revegetation programme either be collection of their seeds or taking cuttings from the existing plants.

· If the contractors are careful to minimise damage during construction it is likely that many of the species will revegetate the site naturally, and only the more specialist species will need to be reintroduced.

12.3.6.
Herbicides

· The use of herbicides should be limited as far as possible. 

· Herbicides should only be used under strict control and only when no other options are available.

· Herbicides should not be used near sensitive environments especially wetland areas.

12.3.7.
Introduction of alien plant species

As stated earlier, with construction of this kind there is very possibly going to be the introduction of alien plant species into new areas. The following measures will assist in reducing the potential for the introduction of alien species into new areas and will help to prevent infestation of these areas should the introductions occur:

· Materials such as sand and stone should, wherever possible, be sourced from areas which are free of alien plants.

· Wherever possible revegetation of disturbed area should be done with seeds collected in the area requiring rehabilitation.

· An important aspect of ongoing maintenance is the monitoring of the rehabilitated sites, access road verges and pylon footprints for alien plant species.

· Should alien species be identified then these should immediately be removed.

12.3.8.
Avi-fauna

12.3.8.1.
Mitigation measures

· Once it has been decided on a corridor, the corridor must be inspected in order to identify all areas of bird sensitive habitat along the route. These would primarily be:

· -Wetlands, dams and river courses

· -Well-vegetated dry river-courses

· -Irrigated agricultural fields

· -Agricultural fields and high altitude sour grassland in 3126 DC and DD

· Every effort must be made to route the Transmission line at least one kilometre away from the bird sensitive areas stipulated in 1.

· Where avoidance is not possible, the earthwires on the Transmission line must be marked with suitable bird mitigation devices in order to limit the collision potential at any point where the Transmission line crosses or skirts the bird sensitive areas stipulated in 1. 

12.3.8.2.
Audit

Once the mitigation measures are in place, six-monthly inspections should be undertaken to assess the effectiveness of the mitigation measures, and identify further areas that need retrofitting based on evidence of bird mortality caused by the Transmission line.

12.3.9.
Archaeology and history
The desktop survey of the Beta-Delphi Transmission line corridor represents a desktop investigation only. Further survey and mitigation work will be required in the future. The results of this study were based on the database of each affected province, and personal knowledge of the affected areas. This study noted that there were several sensitive areas along the Beta-Delphi route, and that some areas should not, or could not, be affected by the Transmission line. These highly sensitive areas included historical battlefields, Mission Stations and an historical village. These sites are protected by the National Heritage Resources Act and Eskom will need to liaise with the South African Heritage Resources Agency regarding these sites if they are to be affected. No comments were available from the Eastern Cape data base recording center, however, similar sites should occur. 

This study should not be viewed as the finale of the heritage aspect of this project. This report only covers the historical and archaeological component and of the project. Other heritage resources, such as graves, sacred places on the landscape, oral histories of an area, meteorological sites and palaeontological sites, have not been considered as these are beyond the scope of expertise within this project. The report only covers known historical and archaeological sites, and thus does not cover a large area of land that has never been surveyed. Eskom should undertake an archaeological and historical survey of this Transmission line route to determine the full scale of archaeological sites in these two provinces.

The following should be taken into account when developing the management plan for this Transmission line:

· The route takes into account sites, from this report, that should not be affected and move the line accordingly;

· The main archaeological and historical survey should be undertaken once the Transmission line has been finalised, in terms of heritage and natural sites.

The archaeological and historical aspect of this project should be undertaken in three phases:

Phase 1: The archaeological and historical survey shall entail a foot survey of the sensitive areas along the route. This will require aerial photographs and locations of servitudes and Transmission line towers. The survey will identify archaeological and historical sites and assess these sites in terms of their significance. The affect of the impact of the Transmission line on the site shall also be assessed. Each site will be given a management plan that is in accordance with archaeological procedures and practices. Private security in turbulent areas should be considered.

Phase 2: If the assessment suggests mitigation then archaeological mapping, and/or test-pit excavations may take place at the site. Archaeological mapping involves the accurate mapping of a site noting the spatial location of features to each other. If test-pit excavations are undertaken then the archaeologist is required to obtain a permit for the archaeological salvage of this site. This permit is different to that required by the developer, since the archaeologist is only sampling a part of the site and is not destroying or damaging the site. If the test-pit excavations locate and recover material that is significant, and indicates that more such material may occur, then a Phase 3 option may be required.

Phase 3: Phase 3 options tend to be full excavations of a site in accordance with archaeological practice and methodologies. These tend to occur when valuable and significant information has been recovered from a site in the Phase 2, and more may be recovered by further mitigation. Alternatively, a Phase 3 may not occur, as the site is of such significance that no impact may occur, and the route would need to be realigned.

It is recommended that this three phased approach is followed as it keeps the contractor and other IAP's continually informed as to the most current issues related to the route. Furthermore, potential areas of negative impact even after mitigation may be observed at early stages of the project, and be dealt with accordingly and timeously. It is also recommended that Eskom undertakes the archaeological and historical surveys as soon as possible, since these may locate previously unrecorded sites may delay the Transmission line if dealt with promptly.

12.4.
Topography, pedology and geology study

Table 67:
Impacts on study subject with management / mitigation actions for the Construction

Nature of Impact
Phase
Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & permits
Mitigation and management

Clearing of vegetation for the installation of foundation for towers.
Construction 
Regional 
Short-term
moderate
probable
Moderate to High
-ve


· Construction to be done in dry season.

· Work from top of slope downward.

· During construction of the proposed Transmission line areas with fertile soil present this should removed and stored. 

Clearing for campsite 
Construction 


Local
Short-term
Low to moderate
probable
Low to moderate
-ve


· Construction to be done in dry season.

· Topsoil removed for rehabilitation.

· Minimise the amount of vegetation removed if possible

· No faulty vehicles should be used during clearing.

· No maintenance of construction vehicle along riverbank and any accidental spill of petroleum and/or hazardous waste should be reported to DWAF immediately.

Construction of temporary road
Construction 


Local
Short to long term
moderate
probable
high
-ve
 

· During construction of temporary road  track based vehicle should be used especially in wetland areas

· Compaction should minimised

· Any foreign material used to maintain the temporary road must be remove after construction.

Disturbance of geological fossil sites
Construction 
Regional
Long term
moderate
probable
high
-ve

SARHA Act:
· A palaeontologist should be on call during the construction phase of the project.

Destruction of wetland soils
Construction 
Regional
Long-term
High
probable
High
-ve

Water Act: pollution of any water resource is illegal.
· Avoid all wetland during construction.

· Self-supporting tower should be installed in wetland area and plans

· No dumping of refuse and waste around wetlands 

· While working in an area efforts should made to reduce compaction of soil. 

· Temporary road crossing wetland should not be compacted and must be remove after construction is finished. 

Soil erosion
Construction
Local
Long-term
High
probable
high
-ve

Soil conservation act
· EMP to control construction to ensure the best possible method is used.  Soil erosion should however not be a major problem due to the slopes and soil conditions over most of the Transmission line route.   In mountainous areas alternative methods of construction could prevent erosion. 

12.4.1
Generic management and mitigation measures

Objectives:

· To reduce the erosion potential when soils are denuded of vegetation or otherwise disturbed.

· To maximise the use of suitable topsoil for rehabilitation.

· Control and suitable dispersion of runoff on slopes.

· Minimise the potential for soil pollution.

· Minimise the impact of any geological fossil site.

12.4.2
Mitigation

· During construction site preparation, vegetation removal and the erection of buildings must happen simultaneously, to ensure that no large tracts of land are left exposed at any point in time. Vegetation clearance should be kept to the dry season.

· Construction camps should not be sited on steep slopes or near wetland, as this will increase soil erosion.  It is advisable to locate construction camps near watershed in order to minimise run-off and erosion.  Re-vegetation will prevent erosion after closure.

· Catch water drains or berms must be constructed above embankments and cuttings to prevent run-off from flowing down and across the slopes. This is especially important while slopes are still bare. For optimum control of soil erosion on embankments and cuttings, vegetation must be established.

· All topsoil removed from an area during site preparation and construction must be stockpiled for use during rehabilitation. The rehabilitation of the site must occur immediately after construction phase, and should not be left until the end of the project. 

· Construction activities should be carefully monitored to ensure compliance with the EMP.  The EMP should limit construction activities to those that are acceptable in preventing environmental damage.  No scarring of such areas would be allowed and proper rehabilitation would ensure recovery without any problems.  Erosion prevention measures should be taken right from inception of the construction process.

12.4.3.
Maintenance

Objective:

· To ensure that rehabilitation measures are effective.

Mitigation:

· All rehabilitation and re-vegetation programmes must be regularly checked and monitored with reseeding of any bare soil patches.

· Burning along the entire route should be avoided if possible. Burning will leave the topsoil exposed, which increases the changes of soil erosion. If possible, the veld along the entire route should be cut mechanically to prevent soil exposure.  Although soil erosion is very extensive in some areas along the proposed Transmission line route due to bad management practice or neglects Eskom should look at improving the land practices along this route because this will help slow down a lot of the erosion currently taking place.

12.4.4.
Rehabilitation of fertile soil

In all areas disturbed by construction activities, the topsoil must be removed and stockpiled close to the site for use during rehabilitation. This may involve separating the 0 and A Horizon, depending on the nature of the soil profile.

In cases where these horizons are separated, the material must be stored in different stockpiles. This material should not be stockpiled in natural drainage channels, even during the dry season, as this will leave it exposed to the processes of water erosion. Stockpiles should be placed in areas where they are not susceptible to wind erosion. 

For more site specific mitigation measures refer to Eskom’s Environmental Management Plan (EMP) to the construction Phase of this project.

12.5.
Land use and agricultural potential

Table 68:
Impacts with management / mitigation actions

Nature of Impact
Phase
Mitigatory measures
Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & permits

Impact on land and properties
Construction 


The servitude along the proposed Transmission line may impact on the land available for development.  

Careful placing of the towers to avoid activities or building and using the most appropriate design towers, could limit the effect of the proposed Transmission line on land use and property significantly
Local
Long-term
High
Probable

-Ve
High
N/A

Impact on commercial agricultural lands
Construction
Careful placing of the most appropriate design towers would overcome any problem foreseen with agricultural practices. 

Construction should start after harvesting has occurred to limit interference with the farmers.  All  disturbed land  should be rehabilitated ( see soil report for storing topsoil)
Local
Long-term
High
Probable

-ve
High
Soil Conservation Act.

Transmission line  could impact smallholdings 
Construction
Care should be taken to avoid placing towers on smallholdings.  Any residential building that might be located in the way of the proposed Transmission line should move or compensated.  
Local
Long-term
High
Probable

-ve
High
N/A

Impact on game farms
Construction
All game farms should be avoided, In a case were a game could not be avoided care should be given to minimise the impact on the game farm.

All disturbed land must be rehabilitated. 
Local
Short-term
High
Probable

-ve

N/A

Impact on  infrastructure 
Construction
Disruption of services should be kept to an absolute minimum.  No services should be disrupted purposely to ensure that consumers are not affected during the construction process.  Proper planning and the use of alternative construction method should prevent this problem from arising.
Local
Long-term
High
Probable

-ve
high
N/A

The guidelines for mitigation of the proposed Transmission line under both construction and maintenance are given in previous tables on the impact description and assessment.  For the level of study and assessment necessary for this Environmental Impact Assessment Study these recommendation actions are necessarily broad in their description.  These management and mitigation measures are generic.  For more specific information, refers to Eskom’s detailed EMP (APPENDIX C – GENERIC ENVIRONMENTAL MANAGEMENT PLAN).

12.6.
Hydrology and water drainage

12.6.1.
Recommended mitigation / management measures

Table 69:
Impacts on study subject with management / mitigation actions for the construction

Nature of Impact
Phase
Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & permits
Mitigation and management

Increase in stormflows into watercourse
Construction 
Regional 
Short-term
Moderate
Probable
Moderate to High
-


· Construction to be done in dry season.

· Work from top of slope downward. 

Reduced Sub-surface flow due to Tower Foundation
Construction 


Local
Short-term
Low to Moderate
Probable
Low to Moderate
-

Permit required for working in a floodplain
· Bund (isolate) construction area to be dewatered.

· Care in point discharges during dewatering.

· Keep vehicle activity away from the riverbank.

· No dumping of material/spoil within riverbank.

· Self-supporting tower should be used.

Decrease in water quality in watercourse
Construction 


Regional
Short to long term
Moderate
Probable
High
-
 
Water Act: illegal refuse burying non pollution of watercourses
· Area cleared for campsite should not be near riverbank or has a shallow water table. 

· No buried of refuse unless permit applied for.

· No maintenance of construction vehicle along riverbank and accidental spill should be reported to DWAF immediately.

Destruction and polluting of  Wetland during construction
Construction 
Regional
Long term
Moderate
Probable
High
-

Water Act: Permit needed to work in a wetland area
· Avoid all wetland areas during construction.

· Self-supporting tower should be installed in wetland area and plains

· No dumping of refuse and waste around wetlands (also see soil assessment)

Decrease in groundwater quality
Construction 
Regional
Long-term
High
Probable
High
-

Water Act: pollution of any water resource is illegal.
· See soil assessment

· Hydrocarbon waste from construction vehicle should be dumped or buried.

Table 70:
Impacts on study subject with management / mitigation actions for the maintenance

Nature of Impact
Phase
Extent
Duration
Intensity
Probability of occurrence
Significance
Status
Confidence
Legislation & permits
Mitigation and management

Increase in stormflows into watercourse
Operation
Regional 
Short-term
Moderate
Probable
Moderate to High
-


· Utilise natural system of channelling.

· Ensure early stabilisation of slope and areas cleared of vegetation and topsoil after construction. 

Reduced Sub-surface flow due to Tower Foundation
Operation 
Local
Short-term
Low to Moderate
Probable
Low to Moderate
-

Permit required for working in a floodplain
· Provision of sub-surface flow around the towers foundation 

· Care in locating any necessary point discharge.

Decrease in water quality in watercourse
Operation


Regional
Short to long term
Moderate
Probable
High
-
 
Water Act: illegal refuse burying non pollution of watercourses
· Procedure for removal/cleanup of contaminated area.  



Destruction and polluting of Wetland during construction
Operation
Regional
Long term
Moderate
Probable
High
-

Water Act: Permit needed to work in a wetland area
· Avoid all wetland during construction.

· No spraying of chemicals

Decrease in groundwater quality
Construction 
Regional
Long-term
High
Probable
High
-

Water Ac: pollution of any water resource is illegal.
· See soil assessment

· See above.

The guidelines for mitigation of the proposed Transmission line under both construction and maintenance are given in previous tables on the impact description and assessment.  For the level of study and assessment necessary for this Environmental Impact Assessment study, these recommendation actions are necessarily broad in their description.  These management and mitigation are generic for more specific information refers to Eskom’s detailed EMP (APPENDIX C – GENERIC ENVIRONMENTAL MANAGEMENT PLAN).

12.6.2.
Generic management and mitigation actions

The following are generic management and mitigation measures, which have been developed for the proposed 400 kV Transmission line. They provide an explanation of the measures presented in the impact tables and should be read in conjunction with the tables.

12.6.2.1.
Management

· Maintenance of the drainage system and watercourse crossings must be planned for at design stage. This includes provision for, and access to formal flood and pollution control facilities (interceptors, sediment traps, detention ponds, etc.).

· A programme of monitoring and maintenance should be drawn up at design stage. Typically, formal flood and pollution control facilities should be inspected annually.
· The ‘Incident Response System’ should include details for spillages as to effectively control and minimise impact on the receiving watercourses. Procedures for the management of spillages must be set out. The manual for the ‘Incident Response System’ must be distributed to the necessary emergency authorities.

· Direct discharges of outfalls to watercourses should be avoided

· Preservation of subsurface flow as part of the catchment hydrology - areas at particular risk are the wetland areas crossed by the roads and the small headwater catchments, many of which support small seasonal and perennial streams.

12.6.2.2.
Construction

· Construction sites are to be secured areas.  Fuel, cement, waste and other storage areas must be properly controlled against careless use and accidental spillage. Vehicle parking and maintenance areas should be similarly controlled, and the use of drip trays employed. All waste (solid and liquid) should be formally removed from the site and properly disposed.

· Fuel and oil storage areas must be bunded, secure areas. The storage capacity of the bunded area should be a minimum of 110% of the volume of stored fuel and/or oil.

· Clearance and excavation of large areas, the establishment of material handling sites, and the establishment of construction sites requires careful control of stormwater runoff. 

· No uncontrolled discharges from the site/working area to the watercourse must be allowed.  All outfalls are to be approved/agreed with the regional DWAF office. Such discharges will include normal drainage, vehicle washing, concrete mixing, etc. (It is expected that a method of operation near all watercourses will be approved by DWAF on this matter, rather than approval for each location. However, where a large construction site, storage area, etc. is planned near a watercourse, site specific details will be required.)

· Vehicle washing and washing of concrete mixing plant must be carried out so as to prevent the effluent from reaching a watercourse.

· The programme of excavation, surface stabilisation and rehabilitation needs to be drawn up at design stage. It must coincide with the dry season. The method of stabilisation needs to be identified.

· Work near or in a watercourse must be carried out so as to minimise disturbance to the watercourse conveyance and habitat.  Spoil and construction materials must not be stored in or next to a watercourse such that river flow is impeded, or that there is a risk of pollution to the watercourse.

· Storage of potentially hazardous materials to be above the 100 year floodline or at least 100 m from the top of the bank of the watercourse, whichever is the maximum. These materials include fuel, oil, cement, etc.

· Overnight parking of vehicles to be above the 100 year floodline or at least 100 m from the top of the bank of the watercourse, whichever is the maximum.

· The temporary storage of topsoil, inert spoil, fill, etc. to be above the 20 year floodline or at least 20 m from the top of the bank of the watercourse, whichever is the maximum.

· Construction work should be undertaken in the dry season
13.
CONCLUSIONS AND RECOMMENDATIONS

This report has identified a number of issues of importance which, if effectively mitigated, are however unlikely to result in significant environmental impacts. Since the grassland in the drier habitats found along the Transmission line route are likely to have relatively low alpha and beta diversities the impact of pylon footprints on the ecological functioning of the area is expected to be low.

The actual Transmission line is unlikely to have any significant impact on the flora and fauna (excluding avifauna) of the route with the majority of impacts being related to the placement and treatment of the footprints of the pylons themselves as well as associated services such as access roads.

There are sections of the route which, without consideration of the location of wetlands, could impact on these but once again with effective planning of the final alignment, wetlands can be avoided.

The majority of impacts identified in this report can be mitigated by effective controls being put in place prior to the commencement of construction. In order to effectively deal with potential impacts a management plan must be compiled which deals with the construction activities as well as the ongoing maintenance activities associated with the Transmission line. The management plan must deal specifically with the location and construction of access roads, construction camps, construction sites and pylon footprints. Effective control of personnel while on site must be dealt with as this will ensure a reduction of the risk of impacts such as wild fires, pollution and poaching. Rehabilitation of areas disturbed during construction and the follow up monitoring of the rehabilitation programme and alien plant control must be addressed.

This study has been a broad assessment of a corridor with the intention of finding a potential route for the proposed Transmission line. A potential route has been determined during this study but due to time and budget constraints the identification of the precise route a well as the location of pylons has not been undertaken. It is understood that the final alignment of the Transmission line will be determined in consultation with landowners and Eskom. It is recommended that the final alignment is briefly assessed by the project team to identify any issues of concern. Any particular concerns should be assessed by the project team to determine whether additional mitigation measures should be put in place.

13.1.
Social impact assessment

A preliminary assessment of the various alternatives from a social perspective was undertaken. This provided information during the study team’s integration meeting in order to recommend a preferred alternative. The purpose of this section is to record the findings and recommendations of the study team in regard to the alternatives investigated and, to document the social aspects that affected the decision-making process. 

The preferred route selection after consideration and integration by the team is described as follows:

13.1.1.
Alignment AB

The western alternative is recommended for this section due to the SADF base and airstrip that will be impacted upon by the eastern alternative. However, the following modifications were made to the western route:

· The route was taken slightly south of the Lonalis/De Brug settlements and taken straight to Section B, which was brought westwards to miss the smallholdings before travelling southwards. Importantly, this slightly new alignment impacts farms that were previously on the furthest edge of the study area. 

13.1.2.
Alignment BC

This entire route was brought slightly eastwards to miss a number of smallholdings and certain outcrops for biophysical and visual reasons. A number of bends were included so that the Transmission line would travel as close to the western side of Reddersburg resulting in a minimal impact to developing farming/tourism enterprise developments. For technical reasons of alignment at Road 717 the Transmission line was moved westward again but kept parallel to the R30 to impact the farm Syferfontein as little as possible. 

13.1.3.
Alignment CD

The eastern route was the preferred option on this section due to there being areas of natural vegetation and value, as well the development of game enterprises along the Caledon River. Important modifications made were as follows: 

· The furthermost eastern alternative was selected to run as close to the R30, and the existing infrastructure as possible. However, in order not to impact on a number of farm homesteads along the servitude line, this line was brought slightly westwards. Furthermore, in order to take cognisance of other potential developments along the Caledon River the Transmission line was taken straight to a point east of the original alternative. 

13.1.4.
Alignment DE

The eastern alternative was preferred in this section. This route follows existing infrastructure better than the other alternative that also impacts the Stormbergspruit. 

13.1.5.
Alignment EF

The western alternative was the preferred option on this section. This route had less impact upon the narrow pass through the mountains and was deemed to be a more environmentally friendly alternative. 

13.1.6.
Alignment FG

The preferred alternative for this section is to take initially the most eastern alternative and then return to where the routes converge to follow the western alternative. The following were important considerations:

· The initial eastern alternative follows the existing infrastructure well and provides the most suitable place to pass through the mountain range. 

· For the remaining section, the eastern route was not preferred by stakeholders due to the visual impact that would result from high points such as at Penhoek. As this region is also developing into a game farming/tourism district the visual intrusion was not welcomed.

· The western alternative alongside the Buffelsspruit was aligned as close as possible to the existing infrastructure in order not to impact upon any current and future game enterprise developments on the western side of Sterkstroom. Unfortunately due to the presence of an aerodrome the Transmission line needs to be taken around the western side of the outcrop which is closer to the game enterprise developments. 

13.1.7.
Alignment GH

This section is no longer under consideration as the Transmission line from the western side of the outcrop near Sterkstroom bypasses section G and joins section H. The only important considerations are to select the exact alignment in order to impact the existing homesteads as little as possible.

13.1.8.
Alignment H to Delphi

The eastern route is the preferred option for this section as it follows an existing Transmission line for much of the section and, thus, has less social and visual impact.  

Importantly, this preferred route has been selected considering a range of technical, social, visual and natural environmental factors. It is a selection that is based primarily at a regional scoping level and certain impacts that are more local in nature still need to be identified and mitigated if required. Thus, it is recommended that during the negotiations with landowners, certain alternatives and modifications be re-assessed in the light of this new information. 

Should issues of a social nature be raised during the landowner negotiations that have not been adequately identified or addressed at this level of investigation, it is recommended that a further social assessment be commissioned to provide comment on this issue prior to the Environment Impact Assessment Report being finalized. 

13.2.
Visual Impact Assessment

This study evaluated the visual impact of the Eskom Beta-Delphi Transmission line on the affected environment with a view to assessing its severity based on the specialist’s experience, expert opinion and accepted techniques.

13.2.1.
Evaluation of the Eskom Beta-Delphi Transmission Line

Table 71, Visual Assessment Criteria Ratings, rates each criteria from high, medium to low according to the specific characteristics of that criteria.  Table 72, lists for each project component the visual criteria rating and the visual impact of the component on these areas.

Table 71:
Visual Assessment Criteria Ratings

CRITERIA
HIGH
MEDIUM
LOW

1.
Visibility
Very visible from many places beyond 1000 metre zone
Visible from within the 1000 metre zone but partially obscured by intervening objects.
Only partly visible within the 1000 metre zone and beyond due to screening by intervening objects.

2.
Genius Loci
A particularly definite place with an almost tangible dominant ambience or theme. 
A place which projects a loosely defined theme or ambience. 
A place having little or no ambience with which it can be associated.

3.
Visual Quality
A very attractive setting with great variation and interest but no clutter.
A setting which has some aesthetic and visual merit.
A setting which has little aesthetic value.

4.
Visible Social Structures
Housing and/or other structures as a dominant visual element.
Housing and/or other structures as a partial visual element.
Housing and/or other structures as a minor visual element.

5.
Surrounding Landscape Compatibility
Ideally suits or matches the proposed development.
Can accommodate the proposed development without appearing totally out of place.
Cannot accommodate proposed development without it appearing totally out of place visually.

6.
Character
The site or surrounding area exhibits a definite character.
The site or surrounding area exhibits some character.
The site or surrounding area exhibits little or no character.

7.
Scale


A landscape which has horizontal and vertical elements in high contrast to the human scale.
A landscape with some horizontal and vertical elements in some contrast to the human scale.
Where vertical variation is limited and most elements are related to the human and horizontal scale.

8.
Visual Absorption Capacity (VAC)


The ability of the landscape to easily accept visually a particular development because of its diverse landform, vegetation and texture.
The ability of the landscape to less easily accepts visually a particular development because of a less diverse landform, texture and vegetation.
The ability of the landscape not to visually accept a proposed development because of a uniform texture, flat slope and limited vegetation cover.

9.
View Distance


If uninterrupted view distances to the site are > than 5 km.
If uninterrupted view distances are < 5 km but > 1 km.
If uninterrupted view distances are >500 m and < 1000 m.

10.
Critical Views


Views of the project are to be seen by many people passing on main roads and from prominent areas i.e. game farms, guest farms / lodges, hiking routes.
Some views of the project from surrounding main roads and game farms / lodges.
Limited views to the project from main roads and game farms / lodges.



Table 72:
Site Evaluation

CHARACTERISTICS


VISUAL CRITERIA

RATING
VISUAL IMPACT

1
Visibility
High
Moderate

2
Genius Loci
Medium
Moderate

3
Visual quality
Medium
Low

4
Social
Low
Low

5
Surrounding landscape compatibility
Low
Low

6
Character
High - Medium 
Moderate

7
Scale
High
Low

8
VAC
Low
High

9
View Distance
High
Low

10
Critical Views
Medium
Low

The results show that the Eskom Beta-Delphi Transmission Line has 1 high, 3 moderate and 6 low visual impact ratings.

The Eskom Beta-Delphi Transmission Line will exert a negative influence on the visual environment.  This is largely due to:

· high visibility of construction activity within a zone of uniform visual pattern;

· the low visual absorption capacity of the setting which is attributable to:

· relatively flat topography;

· the low vegetation height (less than one metre);

· the lack of visual diversity;  and

· a general lack of rising landforms as a backdrop.

· the length of the route will expose it to many viewers;

· the need to cut across or expose the existing landform to accommodate the access road; and

· the height of the pylons could be dominant in the landscape it mitigation is not built into the planning process.

The significance of the visual impact during construction is regarded as moderate due to the construction activities.  This is of a short duration until the rehabilitation is complete.

The overall significance of the visual impact of the Transmission line during operation is regarded as low negative rather than moderate due to the implementation of the mitigation measures especially the route selection.  Although it is not possible to screen the Transmission line, the placement of route where it is not readily seen in silhouette, is aligned away from towns and conservancies and planned to run parallel with existing visually intrusive infrastructure assisting in minimising the visual impact.  Furthermore the Transmission line is often viewed from extensive distances, which diminishes considerably the visual intrusion to where it becomes insignificant at distances beyond five kilometres.

13.3.
Ecology investigation

During the site visit along the proposed corridor of the Transmission line alternatives were considered and broadly assessed from an ecological perspective. In most cases the ecological impacts were similar for alternatives identified and it was other factors such as visual assessments, economics and practicality of the route, which defined preferred alternatives. These issues have been addressed as part of other specialist studies and this assessment is restricted to ecological issues only. Ecological issues are only identified and discussed in this section where they are relevant to a preferred route selection.

Alternative route alignments identified in this report are those labelled alignments agreed upon at specialist meetings and no maps of the alignments are presented in this report.

13.3.1.
Alignment AB

Between points A and B there are number of seasonally wet pans. These should be avoided and any alignment should go around these. Both the western and eastern alternatives of AB cross the Modder River. From an ecological perspective however the western and eastern alternatives are similar.

13.3.2.
Alignment BC

No alternatives were identified here. 

13.3.3.
Alignment CD

Both the eastern and western route alternatives cross the Caledon River. The western alternative route potentially fringes on what are possibly seasonally wetter areas. In addition, the western route will need to cross a mountain ridge between points W1 and W2. As stated earlier in this report it is preferable to avoid mountainous or rocky areas wherever possible since these areas provide additional and more varied habitats along the route.

The eastern route between points C and D with possible variations depending on other factors is the preferred route.

13.3.4.
Alignment DE

Both the western alternative (being a straight line between D and E) and the eastern route cross the Orange River. The environment between points D and E is probably the most degraded of the entire route. There are significant patches of erosion which have occurred here probably as a result of overgrazing on the grasslands.

From an ecological perspective either the western or eastern route will be suitable.

13.3.5.
Alignment EF

From an ecological perspective either the western or eastern route will be suitable.

13.3.6.
Alignment FH

Again with this section of the corridor there are two alternatives, a west and an eastern alternative. Within each alternative there are possible variations but the determinants of these are based on criteria other than ecological. Broadly however, the western alternative is the preferred one from an ecological perspective. The eastern route crosses high mountain plateaux, on which there is a large pan, Die Pan, as well as a number of small pans where the rock is shallow. The grasslands along this eastern route, being more moist than those found along the western route are likely to be more diverse than those in the lower lying, drier areas of the western route. In addition the western alternative is already more disturbed by agriculture making it more suitable for the Transmission line alignment.

13.3.7.
Alignment H to Delphi

Two alternatives have been identified for the line from point H to Delphi substation. The western alternative crosses areas that have been grazed as a part of the agriculture practices in the area but these are open areas which have not yet been disturbed by other activities. The eastern alternative follows an existing Transmission line for large portion of the route where access roads and Transmission line related disturbance has already occurred. As a result of this existing disturbance the eastern route is this route is the preferred alignment form an ecological perspective.

13.3.8.
Areas to be avoided based on projected bird impacts

The area, through which the Transmission line will run, has been relatively lightly impacted by human activity as far as habitat alteration is concerned. The means that the Transmission line will cross natural unaltered habitat most of the time. However, within this habitat, certain areas stand out as potential hot-spots of avian biodiversity where impacts are likely to be expected. The following in the study area constitute bird sensitive habitat from a Transmission line interaction perspective:

· Wetlands, dams and river courses

· Well-vegetated dry river courses

· Irrigated agricultural fields

· Agricultural fields and high altitude sour grassland in 3126 DC and DD

13.3.9.
Environmentally preferred option from a bird impact perspective

Any Transmission line constitutes an unnatural intrusion into the natural environment, and carries with it inevitable environmental implications.  Once a decision has been taken to construct a Transmission line, bird impacts are inevitable, and the best possible solution should be found to limit these impacts as best as possible, especially if threatened species are involved.   In this specific scenario, from a bird interaction perspective, there is little to choose between the two proposed corridors within the study area, as both contain elements of the bird sensitive habitat identified within the study area.

13.4.
Archaeology and history
13.5.
Topography, pedology and geology

The proposed Transmission line will have very little impact on the soil and geology within the study corridor.  However there are some sensitive areas mapped within the study corridor especially the areas between Aliwal North and Burgersdrop were the terrain shows extensive evidence of gully and sheet erosion.  Special attention needs to be giving to this area during the construction of the proposed Transmission line.

Some of the soils within the study area have a high erosive index because of their position on the landscape.  The soil a susceptible to water and wind erosion.  Also contributing to this is the lack of or current bad land management in the area due to overgrazing or lack of land management in the areas. 

Although the impact of Beta – Delphi 400kV Transmission line is expected to be minor in terms of its effect on the underlying geology, the project area is known to be very fossiliferous. It is believed that only a small number of sites have been identified from the available published maps. Some existing sites as well as potential new sites that may be exposed during excavations may be of international importance. As a result, following actions are recommended if the project is to go ahead: 

· Establish the location of and determine the importance of all known fossil sites in the Beaufort Group. This will require the services of a palaeontologist. Sites of major significance, if affected by the project, may require the issuing of a permit by SAHRA under the National Resources Act 2000, which will stipulate certain mitigation measures that will be required.

· Assign a palaeontologist to monitor the project during the construction phase. This would require periodic inspection of any significant excavation sites.  

13.6.
Land use and agricultural potential

The proposed Transmission line will have some adverse effect on the land-use within the study corridor.  The proposed Transmission line route will affect commercial agricultural land and grazing lands.

The soil potential map (agricultural potential index) show that majority of the soils within the study corridor has a low agricultural potential, thus low yield.  With some augmentation, the soil potential and agricultural yield could improve to between low moderate soil potential to moderate soil potential.

There are several smallholdings along the proposed study corridor.  Most of these smallholdings should be avoided where possible.  If this is not possible, considerable care should be taken to minimise their impact.  As farm labourers’ residences may fall within the study corridor, a management plan must be put in place to deal with these residences.

The are several new developments arising within the study corridor.  This development consists mostly of game farms developed for tourism.  Considerable care should be given to minimise the impact of the proposed Transmission line on these tourism developments.

All nature conservation areas were avoided during the determining of the study corridor for the proposed Transmission line.  There might be some indirect impact on the nature conservation, but this will be address by the ecologist and bird specialist.

The recommended mitigation measures contained in this report should be used in conjunction with other specialist reports.

13.7.
Hydrology and water drainage

The net impact of the proposed Transmission line is seen to be negative from a hydrological and water resources perspective.  However, over much of the route the anticipated level of impact is expected to be small and of limited significance.  For these sections, recommended mitigation measures are focussed on management and maintenance procedures.

A negative hydrological impact due to the proposed Transmission line between Reddersburg and Aliwal North route will be difficult to avoid.  Much can be done to minimise the impacts.  However mitigation measures need to be considered at an early stage in the planning and design of the route.  Many of these measures aim to protect the surrounding environment and they need to be adopted in the light of the requirements of other specialist study findings, particularly those on wetlands and soils.

A particular issue on the route between Redderburg and Aliwal North will be the protection and sustainability of the wetland areas of which, there are many.  In addition to ecological interests, these are seen to be important features of the hydrological environment.  Though mitigation guidelines are given here these need further investigation.

A further area of concern is the impact of construction of the proposed Transmission line route on the hydrological environment.  Steep working slopes will put a higher probability on flash floods and severe erosion. The planning and management of construction will need particular attention, and should be a part of all stages of the design of the new road.
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APPENDIX A - NEMA PRINCIPLES

(1)  The principles set out in this section apply throughout the Republic to the actions of all organs of state that may significantly affect the environment and—

(a)  shall apply alongside all other appropriate and relevant considerations, including the State’s responsibility to respect, protect, promote and fulfil the social and economic rights in Chapter 2 of the Constitution and in particular the basic needs of categories of persons disadvantaged by unfair discrimination;

(b)  serve as the general framework within which environmental management and implementation plans must be formulated;

(c)  serve as guidelines by reference to which any organ of state must exercise any function when taking any decision in terms of this Act or any statutory provision concerning the protection of the environment;

(d)  serve as principles by reference to which a conciliator appointed under this Act must make recommendations; and

(e)  guide the interpretation, administration and implementation of this Act, and any other law concerned with the protection or management of the environment.

(2)  Environmental management must place people and their needs at the forefront of its concern, and serve their physical, psychological, developmental, cultural and social interests equitably.

(3)  Development must be socially, environmentally and economically sustainable.

(4) (a)  Sustainable development requires the consideration of all relevant factors including the following:

(i)
That the disturbance of ecosystems and loss of biological diversity are avoided, or, where they cannot be altogether avoided, are minimised and remedied;

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

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

(iv)
that waste is avoided, or where it cannot be altogether avoided, minimised and re-used or recycled where possible and otherwise disposed of in a responsible manner;

(v)
that the use and exploitation of non-renewable natural resources is responsible and equitable, and takes into account the consequences of the depletion of the resource;

(vi)
that the development, use and exploitation of renewable resources and the ecosystems of which they are part do not exceed the level beyond which their integrity is jeopardised;

(vii)
that a risk-averse and cautious approach is applied, which takes into account the limits of current knowledge about the consequences of decisions and actions; and

(viii)
that negative impacts on the environment and on people’s environmental rights be anticipated and prevented, and where they cannot be altogether prevented, are minimised and remedied.

(b)  Environmental management must be integrated, acknowledging that all elements of the environment are linked and interrelated, and it must take into account the effects of decisions on all aspects of the environment and all people in the environment by pursuing the selection of the best practicable environmental option.

(c)  Environmental justice must be pursued so that adverse environmental impacts shall not be distributed in such a manner as to unfairly discriminate against any person, particularly vulnerable and disadvantaged persons.

(d)  Equitable access to environmental resources, benefits and services to meet basic human needs and ensure human well-being must be pursued and special measures may be taken to ensure access thereto by categories of persons disadvantaged by unfair discrimination.

(e)  Responsibility for the environmental health and safety consequences of a policy, programme, project, product, process, service or activity exists throughout its life cycle.

(f)  The participation of all interested and affected parties in environmental governance must be promoted, and all people must have the opportunity to develop the understanding, skills and capacity necessary for achieving equitable and effective participation, and participation by vulnerable and disadvantaged persons must be ensured.

(g)  Decisions must take into account the interests, needs and values of all interested and affected parties, and this includes recognising all forms of knowledge, including traditional and ordinary knowledge.

(h)  Community well-being and empowerment must be promoted through environmental education, the raising of environmental awareness, the sharing of knowledge and experience and other appropriate means.

(i)  The social, economic and environmental impacts of activities, including disadvantages and benefits, must be considered, assessed and evaluated, and decisions must be appropriate in the light of such consideration and assessment.

(j)  The right of workers to refuse work that is harmful to human health or the environment and to be informed of dangers must be respected and protected.

(k)  Decisions must be taken in an open and transparent manner, and access to information must be provided in accordance with the law.

(l)  There must be intergovernmental co-ordination and harmonisation of policies, legislation and actions relating to the environment.

(m)  Actual or potential conflicts of interest between organs of state should be resolved through conflict resolution procedures.

(n)  Global and international responsibilities relating to the environment must be discharged in the national interest.

(o)  The environment is held in public trust for the people, the beneficial use of environmental resources must serve the public interest and the environment must be protected as the people’s common heritage.

(p)  The costs of remedying pollution, environmental degradation and consequent adverse health effects and of preventing, controlling or minimising further pollution, environmental damage or adverse health effects must be paid for by those responsible for harming the environment.

(q) The vital role of women and youth in environmental management and development must be recognised and their full participation therein must be promoted.

(r)  Sensitive, vulnerable, highly dynamic or stressed ecosystems, such as coastal shores, estuaries, wetlands, and similar systems require specific attention in management and planning procedures, especially where they are subject to significant human resource usage and development pressure.

APPENDIX B – COMMENTS AND RESPONSE DOCUMENT

APPENDIX C – GENERIC ENVIRONMENTAL MANAGEMENT PLAN
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Figure 10:
National grid system

Figure 11:
Study area map







TRANSMISSION



















































































� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





� EMBED CorelDraw.Graphic.7  ���





Proposal to undertake activity





Pre-application consultation





Accept





REVIEW:  ( Authority;	( Specialist; ( I&APs;





Accept





Accept





Not approved





Amend





Amend





Amend





Amend





Submit application to relevant authority





Plan of study for scoping





Authority review





Accept





Scoping report





REVIEW:  ( Authority;	( Specialist; ( I&APs;





Consideration of application





Issues and alternatives require further investigations





Plan of study for EIA





Authority review





Environmental Impact Report (EIR)





Consideration of application





Appeal





Record of decision





Approved





Conditions of approval





Undertake activity








� Barnard, D. 1999.  Environmental law for all, A practical guide for the business community, the planning professions, environmentalists and lawyers,  Impact Books cc, Pretoria


� Section 21


� Section 22


� Government Notice No. R1182, September 1997. Promulgated in terms of Section 21 of the Environment Conservation Act 73 of 1989.  


� Government Notice No. R1183, September 1997. Promulgated in terms of Section 26 and 28 of the Environment Conservation Act 73 of 1989.


� Section 35(3)


� Some of the information was cross-referenced the document: Palmiet-Stikland 400kV Environmental Impact Report, prepared for Eskom Transmission in 1995.


� Non-project related issues such as local distribution and tariffs were captured on the issue sheets and forwarded to Eskom for a response.


� Regardless of how power is generated, it has to be distributed on Eskom’s national grid with transmission lines to where it is required. 


� The topography of the area around Dealesville is not ideal for a dam that could generate sufficient water or power to run a hydro-electric scheme.


�  The Boshoff District area includes Dealesville. No details were available for Bugersdorp. 


	


� Many terms are used to define individuals and organisations that participate in the IEM process. These include the public, I&APs, role players and stakeholders. For the purposes of this report, the term “Interested and Affected Parties (I&APs)” will be used predominantly. However, in certain cases, some of the other terms are used interchangeably.


� The database should be viewed as a living document that changes  as the project progresses.





Branches: Johannesburg, Durban, Cape Town, Pretoria, Nelspruit, Maputo
DIRECTORS:
PD NAIDOO  Pr. Eng (CHAIRMAN) , AM NAIDU  Pr. Eng (MANAGING) ,  JA MIDDLETON  Pr. Tech , JK HAUMANN  Pr. Eng ,   S SINGH , NP BROWN  C. Eng

ASSOCIATES:
N PATHER  Pr. Eng, , V DHANA  Pr. Eng , B A HARRISON Pr. Eng , J DUMINY  Pr. Eng


[image: image12.wmf]Total 

Free State

Eastern Cape 

[image: image13.wmf]Free State 

Eastern Cape

[image: image14.png]0-3%
LOW V.A.C

3

V.A.C FACTOR: SLOPE

HIGH V.A.C

<1M

HIGH V.A.C 1

UNIFORM
LOW V.A.C

3

MODERATE
MODERATE V.A.C

HIGH V.A.C

V.A.C FACTOR: VISUAL PATTERN




[image: image15.png]SLOPE

VEGETATION HEIGHT

VISUAL PATTERN

VISUAL ABSORPTION
CAPACITY




[image: image16.wmf]_1041063825.xls
Chart2

		Free State		1

		Eastern Cape



Total

2782500

6481300



Sheet1

		Population demographics

				Free State		Eastern Cape

		Total		2782500		6481300

		White		375637.5		375915.4

		Black		233173500		5651693.6

		Other		75127.5		453691

		Total		100		100

				Free State		Eastern Cape

		White		13.5		5.8

		Black		83.8		87.2

		Other		2.7		7

																		Total

						White		Black		Other								100

				Free State		13.5		83.8		2.7								100

				Eastern Cape		5.8		87.2		7

		Urban Rural population

				Urban		Non urban

		Boshoff		9797		22236

		Reddersburg		2728		3342

		Smithfield		3428		4518

		Aliwal North		21903		5583

		Molteno		8260		3442

		Sterkstroom		4825		2862

		Queenstown		33067		11402





Sheet1

		



Urban

Non urban



Sheet2

				1



Total



Sheet3

		





		






_1041064422.xls
Chart3

		Free State

		Eastern Cape



24.4

45.3



Sheet1

		Population demographics

				Free State		Eastern Cape

		Total		2782500		6481300

		White		375637.5		375915.4

		Black		233173500		5651693.6

		Other		75127.5		453691

		Total		100		100

				Free State		Eastern Cape

		White		13.5		5.8

		Black		83.8		87.2

		Other		2.7		7

																		Total

						White		Black		Other								100

				Free State		13.5		83.8		2.7								100

				Eastern Cape		5.8		87.2		7

		Urban Rural population

				Urban		Non urban

		Boshoff		9797		22236

		Reddersburg		2728		3342

		Smithfield		3428		4518

		Aliwal North		21903		5583

		Molteno		8260		3442

		Sterkstroom		4825		2862

		Queenstown		33067		11402

		Unemployment

		Free State		24.4

		Eastern Cape		45.3





Sheet1

		



Urban

Non urban



Sheet2

				1



Total



Sheet3

		





		





		






_1044085475.doc



_1041062991.xls
Chart1

		Boshoff		Boshoff

		Reddersburg		Reddersburg

		Smithfield		Smithfield

		Aliwal North		Aliwal North

		Molteno		Molteno

		Sterkstroom		Sterkstroom

		Queenstown		Queenstown



Urban

Non urban

9797

22236

2728

3342

3428

4518

21903

5583

8260

3442

4825

2862

33067

11402



Sheet1

		Population demographics

				Free State		Eastern Cape

		Total		2782500		6481300

		White		375637.5		375915.4

		Black		233173500		5651693.6

		Other		75127.5		453691

				Free State		Eastern Cape

		Total		100		100

		White		13.5		5.8

		Black		83.8		87.2

		Other		2.7		7

				Total		White		Black		Other

		Free State		100		13.5		83.8		2.7

		Eastern Cape		100		5.8		87.2		7

		Urban Rural population

				Urban		Non urban

		Boshoff		9797		22236

		Reddersburg		2728		3342

		Smithfield		3428		4518

		Aliwal North		21903		5583

		Molteno		8260		3442

		Sterkstroom		4825		2862

		Queenstown		33067		11402





Sheet1

		



Urban

Non urban



Sheet2

		





Sheet3

		






_1009172505.unknown

