
APPENDIX R:  
VISUAL ASSESSMENT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

Underground Coal Gasification Project and 
Associated Infrastructure in support of co-firing of 

gas at the Majuba Power Station, Amersfoort, 
Mpumalanga - Visual Impact Assessment Study – 

EIA Phase    
 

 

Eskom Holdings SOC Ltd 

 

February 2013 



 

 DOCUMENT DESCRIPTION 
 Client: 

Eskom Holdings SOC Ltd 
 
Project Name: 

Underground Coal Gasification Project and Associated Infrastructure in support of co-
firing of gas at the Majuba Power Station, Amersfoort, Mpumalanga  - Visual Impact 
Assessment Study – EIA Phase  
 

Royal HaskoningDHV Reference Number: 

E02.JNB.000308 

 

Compiled by: 

Paul da Cruz 

 

Date: 

February 2013 

 

Location: 

Woodmead 

 

 

  

  

 

  

 

 

 

 

 

 

 

© Royal HaskoningDHV 

All rights reserved. 

No part of this publication 
may be reproduced or 
transmitted in any form or 
by any means, electronic 
or mechanical, without the 
written permission from 
Royal HaskoningDHV  

 



 

  

 

TABLE OF CONTENTS 

 
TABLE OF CONTENTS 0 

GLOSSARY OF TERMS 0 

SPECIALIST DECLARATION 0 

1 INTRODUCTION 1 
1.1 AIMS OF THE STUDY (PROJECT TERMS OF REFERENCE) 1 
1.2 ASSUMPTIONS AND LIMITATIONS 1 

2 PROJECT DESCRIPTION 2 
2.1 SITE LOCATION AND DESCRIPTION 2 
2.2 PROJECT TECHNICAL DESCRIPTION 3 
2.2.1 GAS TREATMENT AND SURFACE PLANT INFRASTRUCTURE 5 
2.2.2 PROCESS WATER DAM 5 
2.2.3 RAW WATER DAM 6 
2.2.4 WATER TANKS 6 
2.2.5 OTHER INFRASTRUCTURE 6 

3 STUDY AREA VISUAL ENVIRONMENT 9 
3.1 LANDSCAPE STRUCTURAL COMPONENTS 9 
3.1.1 IMPLICATIONS FOR THE DEVELOPMENT 12 
3.2 STUDY AREA VISUAL CHARACTER 14 
3.3 PRESENCE OF RECEPTOR LOCATIONS 15 

4 IMPACT ASSESSMENT 17 
4.1 VISUAL IMPACT ASSOCIATED WITH THE PROPOSED GAS TREATMENT PLANT 17 
4.2 VISUAL IMPACT ASSOCIATED WITH THE GASIFIER UNITS 20 
4.3 VISUAL IMPACT ASSOCIATED WITH THE PROPOSED ACCESS ROAD 22 
4.4 VISUAL IMPACT ASSOCIATED WITH OTHER UCG-RELATED ACTIVITIES 23 
4.4.1 SUBSIDENCE 23 
4.4.2 IRRIGATION OF LAND WITH EFFLUENT 24 

5 IMPACT RATING MATRIX 24 

6 CONCLUSIONS 27 

7 REFERENCES 28 

 

 

 
  



 

 

 

 List of Tables 

 TABLE 1 – PROJECT DEVELOPMENT PHASES 4 
TABLE 2 - EXISTING INFRASTRUCTURE ASSOCIATED WITH THE UCG PILOT PLANT OPERATIONS 6 
TABLE 3 – INTERNAL ROAD INFRASTRUCTURE 7 
 

 List of Figures 

 FIGURE 1 – STUDY AREA AND SITE OF PROPOSED DEVELOPMENT 2 
FIGURE 2 - BLOCK FLOW DIAGRAM FOR THE 70000 NM

3/HR PILOT PLANT 3 
FIGURE 3 – PROPOSED UCG DEVELOPMENT LAYOUT 8 
FIGURE 4 – GEOLOGY OF THE STUDY AREA 9 
FIGURE 5 – VERY GENTLY SLOPING TERRAIN IN AN AREA OF SEDIMENTARY GEOLOGY ON THE RIETFONTEIN SITE 10 
FIGURE 6 – THE MAJUBA POWER STATION STRUCTURES 11 
FIGURE 7 – HIGH VOLTAGE POWER LINES NEAR THE MAJUBA POWER STATION 12 
FIGURE 8 – TYPICAL GENTLY UNDULATING TERRAIN NORTH OF THE BERGVLIET PROPERTY WITH A THE BACKGROUND OF THE 

VIEW DOMINATED BY THE MAJUBA POWER STATION 13 
FIGURE 9 – TYPICAL VIEW IN THE STUDY AREA – RURAL LANDSCAPE WITH A STRONG INDUSTRIAL COMPONENT 14 
FIGURE 10 – A RECEPTOR LOCATION NEAR THE MAJUBA POWER STATION TURNOFF FROM THE PERDEKOP ROAD 15 
FIGURE 11 – RECEPTOR LOCATIONS WITHIN A 5KM RADIUS OF THE SITE 16 
FIGURE 12 – VIEWSHED OF THE GAS TREATMENT PLANT’S 9M-HIGH STACK 18 
FIGURE 13 - DIAGRAM ILLUSTRATING DIMINISHING VISUAL EXPOSURE OVER DISTANCE 19 
FIGURE 14 – LOCATION OF RECEPTORS IN RELATION TO THE DISTANCE BANDS FROM THE GAS TREATMENT PLANT 20 
FIGURE 15 – SNAPSHOT OF THE LOCATION OF THE PROPOSED GASIFIER UNITS ON THE ROODEKOPJES PROPERTY 21 
FIGURE 16 – PROPOSED NEW SERVICE ROAD ALIGNMENT IN RELATION TO RECEPTOR LOCATIONS 23 
FIGURE 17 – EXCAVATION ON THE DEVELOPMENT SITE, CLOSE TO THE LOCATION OF THE PROPOSED GAS TREATMENT 

PLANT 27 
 

  

  

 Appendices 

  

 Appendix A – Maps 

 

 

 

  



 

Glossary of Terms 

Band In a visual assessment context a band is a contrasting linear form with two roughly 
parallel edges dividing an area in two. 

Cumulative impact The impact of an activity that in itself may not be significant but may become significant 
when added to the existing and potential impacts eventuating from similar or diverse 
activities or undertakings in the area. 

Dolerite A dark basic intrusive igneous rock, in the context of the wider study area has widely 
intruded the Karoo Supergroup sedimentary geology  

Igneous Rock produced under conditions involving intense heat, as rocks of volcanic origin or 

rocks crystallized from molten magma 

Interfluve A watershed. The land area separating adjacent stream valleys. 

Sedimentary Rock that has formed through the deposition and solidification of sediment, especially 

sediment transported by water (rivers, lakes, and oceans), ice or wind. 

Vertic Soils Highly structured soils with a high clay content and a predominance of smectitic clay 

minerals that possess the capacity to swell and shrink markedly in response to moisture 

changes in the soil 
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1 INTRODUCTION 
 

Royal Haskoning DHV have been appointed by Eskom Holdings Soc. Ltd. to undertake a visual impact 
assessment study as part of the wider Environmental Impact Assessment (EIA) Studies for the proposed 
Underground Coal Gasification (UCG) Project near the Majuba Power Station in the Amersfoort area of 
Mpumalanga. Although an EIA process was previously undertaken for the project, a change in scope has required 
that the process be redone. MetroGIS undertook the previous EIA-phase assessment in August 2011. This 
assessment of the visual impact of the proposed development considers the revised scope. The primary changes 
in scope are as follows:  

 the study area has been reduced and now only encompasses the farm Roodekopjes 67HS (Portions 1, 
2, 3 and remaining extent) 

 the proposed 140MW OCGT plant no longer forms part of the scope of the application 

This assessment has also assessed an area in which the proposed infrastructure such as wells and associated 
infrastructure such as roads and pipelines are proposed to be located.  

 

1.1 Aims of the Study (Project Terms of Reference)  
 

The aims of the study are to:  

 

 Characterise the visual environment within, and surrounding the area of the proposed development 

 Identify all receptors that may be visually affected by the proposed development 

 Assess the nature and intensity of the visual impacts associated with the proposed development 

 

1.2 Assumptions and Limitations  
 

No detailed contour information for the wider study area was available, hence the country-wide 20m-interval 
contour data was used for the generation of the viewshed of the gas treatment plant.   

 

No detailed design (especially height) information relating to the gasifier units has been provided for assessment. 
Accordingly the assessment of the likely visual impact and visual intrusion factor associated with the gasifier units 
has been limited.  

 

No detailed information relating to the exact results of subsidence has been provided. Accordingly only a general 
assessment of the visual impacts associated with potential subsidence has been able to be provided.  

 

 

 

 



UCG EIA – VISUAL IMPACT ASSESSMENT STUDY – EIA PHASE 

Page | 2  

 

2 PROJECT DESCRIPTION  

2.1 Site Location and Description  
 

The Study Area is located to the south and west of the town of Amersfoort and to the north of the Majuba Power 
Station. The site is situated in a rural context where agricultural landuse dominates. This area is utilised mainly for 
crop cultivation and grazing of livestock, although an old disused mine as well as part of the Majuba Power 
Station and its associated infrastructure are located in the study area. The area is located on the Mpumalanga 
Highveld (the site is located at an altitude of approximately 1700m above sea level), and is thus characterised by 
rolling grasslands of the Amersfoort Highveld Clay Grassland vegetation type (covering most of the site) and the 
Soweto Highveld Grassland vegetation type. The study area is indicated in the map below. 

 

 

Figure 1 – Study area and site of proposed development 
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2.2 Project Technical Description  
 

The Underground Coal Gasification (UCG) theory was developed in the former U.S.S.R. and is based on the 
principle of combusting coal to produce a synthesis gas, without the removal of the coal. The coal to gas 
conversion process is a controlled combustion process which is kept deep underground therefore minimising the 
impact of the operations.  

 

The UCG pilot plant will provide for an initial generating capacity of approximately 6 MWe, which is sufficient to 
co-fire a single burner at the Majuba Power Station. Pending the success of Phase 1B gas production will be 
scaled up to 70000 Nm

3
/hr to eventually produce 28 MWe. 

 

Due to the nature of the technology, the Underground Coal Gasification pilot plant will comprise a vast number of 
activities. A basic flow diagram for the entire process is presented in the Figure below. 

 

Figure 2 - Block flow diagram for the 70000 Nm
3
/hr pilot plant 

 

The UCG technology is based on the injection of compressed air (10 bar gauge) provided by large stand-alone air 
compressors into the coal seam (approximately 280 – 300 m deep). Four (4) compressors will initially be installed 
although provision for a fifth will be made in the site layout. Three compressor units will operate continuously, 24 
hours/day.   

 

Due to the utilisation of coal, the boundaries of the underground reactor continue to grow until such point at which 
the system is no longer capable of generating a gas of suitable quality. At this stage the specific system is 
decommissioned and the mine field then proceeds to the next section of available coal. 
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The UCG process remains primarily a mining operation and the key components of the mining operation include 
the drilling, exploration and monitoring wells – also referred to as the gas field. The gas field contains two major 
components namely the gasifier units and ancillary infrastructure such as access roads, pipelines, manifolds etc. 
The continuous linkage of wells in the gasifier enables the process to access virgin coal and the monitoring and 
modelling of the geohydrological, rock mechanics and geological characteristics of the targeted coal seam. 

 

The implementation of gasifier units will be based on the gas input requirements for Phase 1B and 1C (production 
of 15000 and 70000 Nm

3
/hr of syngas respectively). The gasifier unit has an approximate footprint of 50 ha with a 

maximum height of 15 m and will be operated independently from one another in order to control the gasification 
processes. A typical gasifier unit is made up of the following components:  

 

 Above-ground air pipeline  

 A network of above ground primary gas pipelines  

 A secondary gas pipeline located at the border of the gasification unit  

 Injection and production wells  

 Water monitoring wells  

 Air pressure unit  

 Pressure measurement units  

 One lane gravel assess road  

 Wastewater pipeline  

 

The gasifier units will be located across portions of the farm Roodekopjes 67HS (Portions 1, 2, 3 and remaining 
extent). At this stage it is anticipated that nine (9) gasifier units will be established as part of the mining operations 
on the farm Roodekopjes 67HS. Preliminary designs for gasifier unit 1 – 3 have been developed, although at 
present only one gasifier constructed under the auspices of the prospecting right) is operational. The layouts for 
all future gasifier units will be similar to the layout of gasifier units 1 – 3. Gasifier unit 1 will soon be 
decommissioned as the underlying coal reserves have been gasified and gasifier unit 2 will be commissioned. 

 

Each gasifier unit will have a production lifetime of approximately 7 – 8 years. The operational lifecycle of a 
gasifier is dependent on the underlying coal seam thickness and composition. The complete lifecycle for a typical 
gasifier unit is presented in the table below. 

 

Table 1 – Project Development Phases 

Development Stage Tasks 

Pre-Construction Phase   Identification of a feasible location for the gasifier unit 

 Detail designing of the gasifier unit and its operational requirements  

Construction Phase   Marking of gasifier unit footprint and location of wells  

 Construction of a gravel access road to the gasifier unit from the main infrastructure 
corridor 

 Drilling of well structures to the underlying coal seam by using a specialised drilling 
machine  

 Securing all wells by inserting a steel lining from the surface of the well to the coal 
seam and sealing it with concrete  

 Secure all surface pipelines and test for leakages  

 Secure all additional infrastructure including the air compressor and water monitoring 
boreholes  

Operational Phase   Commission the gasifier by commencing the sub-surface gasification reaction through 
high pressure air injection 
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Development Stage Tasks 

 Operate gasifier through a series of pipelines and pressure units 

 Syngas to be transported via primary, secondary, and tertiary gas pipelines to the Gas 
Treatment Plant 

 Ongoing groundwater monitoring  

Decommissioning Phase   Depleted underlying coal reserves will give effect to the decommissioning of a gasifier 
unit and the commissioning of another gasifier unit 

 Decommission the gasifier and gasification process by closing all injection wells  

 Seal wells with concrete mixture  

 Remove all surface infrastructure 

 Rehabilitate and re-vegetate all disturbed areas 

 Ongoing groundwater monitoring  

 

2.2.1 Gas Treatment and Surface Plant Infrastructure 

 

Once produced, the syngas is brought to surface through the production wells; the gas is diverted to a common 
manifold which feeds the wet gas transmission pipeline. This 600 mm pipeline is also accompanied by a 50 mm 
condensate line which returns condensate collected along the pipeline. The wet gas pipeline feeds the gas 
treatment plant. A simplified gas treatment plant (GTP) is commissioned and is currently operating at the UCG 
facility. The extent of the GTP is approximately 30 m x 60 m and consists of the following components: 

 

 Heat exchanger – cooling towers 

 Liquid separation vessels 

 Emergency gas flare stack – approximate height of 9 m 

 Auxiliary pumps, motors and other small equipment 

 

The gas treatment plant removes the liquid portion present in the gas and supplies a further dry gas transmission 
pipeline with dry gas. This dry gas is either piped to the Majuba Power Station for combustion along with coal or it 
is flared on site if the boiler is unavailable.  

 

2.2.2 Process Water Dam 

 

The condensate recovered from the gas treatment plant and gas pipeline is pumped into a process water dam 
(12000 m

3
 in size). The dam is lined and has monitoring wells in place to provide an early warning system. This 

dam is within the gasifier unit 1 footprint. UCG condensate from gasifier unit 1 is currently piped to this dam.  
Once gasifier unit 2 is in operation, the condensate will also be routed to this dam. 

 

At the 70000 Nm
3
/hr gas production scale, the expected quantity of condensate produced is 46000 m

3
 per 

annum. The condensate will be treated to a quality suitable to either: 

a) Support local irrigation activities 

b) Re-inject the water into the coal seam aquifer 

c) Purify to Majuba Raw water quality requirements 

 

As a safety precaution, a dam with sufficient capacity will be constructed in order to cater for- and down-time of 
the water treatment plant. Dependant on the final destination for the wastewater, the treatment of the condensate 
will have various levels of unit operations. It is envisaged that for the option of supplying the water for irrigation 
purposes, the plant will consist of solid sludge filtration, followed by the removal of organic compounds with the 
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use of activated carbon. The resulting largely organic free condensate will pass through a micro-filtration unit after 
which it will be made available for irrigation purposes.  

 

In addition to the above there are a number of other options for the treatment of the condensate, the main trace 
elements which require removal are the cations, the ammonia/ phenols and the brine. These water treatment 
systems can be added on to the basic system in order to meet higher levels of water purification.  

 

2.2.3 Raw Water Dam 

 

A raw water dam (approximately 1.2 million litres in size) is also situated in the gasifier unit 1 footprint between 
the offices and control rooms and the compressor station. The raw water contained in this dam is not being 
utilised for any gasification-related processes.  

 

2.2.4 Water Tanks 

 

Two potable water tanks (approximately 10000 litres in combined size) are located within the footprint of the gas 
treatment plant. The water from these tanks is used in the gas treatment plant cooling tower circuit (process 
cooling water make-up). The water is sourced from the Majuba Power Station. 

2.2.5 Other Infrastructure 

 

Additional infrastructure includes all the components associated with UCG operations but not specifically 
associated with one of the major operating sections of the plant. Due to the existing pilot plant operations, Eskom 
has partly developed infrastructure that is discussed in the table below: 

 

Table 2 - Existing infrastructure associated with the UCG pilot plant operations 

Infrastructure Description Expansion or 
Decommissioning 

Internal Access 
Roads 

 Internal gravel access roads that are lined with 
agglomerated stones or brick.  

 Used to access existing infrastructure associated 
with UCG pilot plant. 

 

Site Offices  There are two existing site office locations at the 
UCG site.  

 Site office 1 is an old farmhouse that was 
refurbished as offices. Additional workshops 
were constructed at site office 1 for storage of 
operating machinery and vehicles. 

 The existing mining offices on the farm Bergvliet 
65HS (portion 21) have been also been 
converted into site offices. In the 1990s 
underground mining activities commenced on the 
farm Bergvliet 65HS. After a few years, the mine 
was closed due to the quality of the existing coal 
seam as well as mining difficulties. Eskom 

All site offices and associated 
workshop facilities will remain in 
operation during Phase 1A, 1B 
and 1C. 
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Infrastructure Description Expansion or 
Decommissioning 

purchased the existing infrastructure including 
the offices, workshops and Waste Water 
Treatment Works (WWTW).  

10m³per day Waste 
Water Treatment 
Works (WWTW) 

The existing WWTW are located adjacent to Site 
offices 2. The WWTW was constructed as part of the 
mining operations during the 1990s. The WWTW is 
used for the treatment of sewage from Site offices 2 
and associated employee quarters located on the 
site.  

The WWTW will remain in 
operation during Phases 1A – 1C. 

Site Access and 
Security  

Eskom requires strict site and security access at all 
power generation facilities. The same access and 
security points are implemented at the UCG pilot 
plant site.  

Site and security access points 
will be kept in place for the 
duration of Phases 1A – 1C. 

Above ground fuel 
storage tanks 

Existing 51 m³ fuel storage tanks are located at the 
UCG site. The tanks provide fuel for vehicles and 
machinery.  

The existing fuel tank capacities 
may be increased depending on 
the supply needed for the 
subsequent project phases i.e. 
Phase 1C and commercial CCGT. 

 

Internal Access Road Network 

Internal access roads will be constructed in order to provide access to the development areas, in accordance with 
Eskom’s phased development approach for UCG.  A description of the internal road infrastructure is presented in 
the table below:   

 

Table 3 – Internal Road Infrastructure 

Road Type Characteristics of the Road and Associated Road Reserve 

Primary Road A new service road will be constructed from the Site Offices 2 (farm Bergvliet 65 HS) to the 
site of the gas treatment plant. 

Secondary Roads  One lane gravel road surface lined with agglomerated stone or brick. Roads will be located 
between the primary access roads and specific infrastructure components such as a 
gasifier unit. Secondary roads will be decommissioned when required or if the road is no 
longer in use.  

Tertiary Roads  One lane gravel roads for internal access within the footprint of infrastructure components 
such as internal roads within the gasifier unit and gas treatment plant. Roads will be 
decommissioned if the associated infrastructure is decommissioned by Eskom, for the 
specific phase of the development.  

Bridges associated 
with Watercourse 
Crossings  

Any bridge structure will be designed in such a manner to allow for adequate surface water 
flow and speed without causing additional erosion. All watercourse crossings will be 
authorised under the Integrated Water Use License for UCG operations.  

Fire Breaks  Fire breaks will be constructed around all existing operating infrastructure in order to protect 
the infrastructure against nature grassland fires. The fire breaks will have a width of 50 
meters and be clearly marked on all site lay-out maps.  

The project layout is provided in the figure below.  
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Figure 3 – Proposed UCG Development Layout 
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3 STUDY AREA VISUAL ENVIRONMENT 

3.1 Landscape Structural Components  
 

The study area is located in a rural part of south-eastern Mpumalanga, between nearby town of Amersfoort to the 
north and the regional centre of Volksrust to the south. The study area’s visual environment is based on a number 
of physical factors, including the topography, vegetation, landuse, and presence of the built environment, as 
described below.  

 

In a wider context, the south-eastern Mpumalanga Highveld is largely flat to undulating, forming part of the high-
lying interior plateau (Highveld) that occurs in the north-eastern interior of South Africa. The Great Escarpment 
that forms the edge of the interior plateau is located to the south of the study area in the vicinity of the town of 
Volksrust, with prominent hills such as the historical Amajuba Mountain forming part of the escarpment that 
separates the high-lying Highveld plateau from the lower-lying areas with KwaZulu-Natal around Newcastle. The 
flat to undulating topography is largely due to the underlying geology – the south-eastern Highveld is largely 
underlain by the Karoo Supergroup, comprising largely of sedimentary rocks such as sandstone and shale. The 
presence of this geology and the way in which it weathers gives rise to largely flat to gently undulating 
topography. However another geological factor has played an important part in the geological evolution of the 
landscape in the study area, i.e. the large-scale intrusion of the sedimentary sequences by igneous (volcanic) 
rock in the form of dolerite. Large parts of the study area are comprised of this dolerite intrusion. Dolerite is a 
harder rock less prone to weathering, and thus it forms the higher-lying prominent parts of the landscape such as 
ridges and interfluves, e.g. the Graskop koppie located to the south of the study area close to the N11 highway.  

 

 

Figure 4 – Geology of the study area 
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As it occurs within this interior plateau, the topography of the study area is gently undulating, with streams and 
wetlands draining shallow valley bottoms. The northern parts of the study area (closer to the town of Amersfoort) 
that are underlain by dolerite are generally a little more incised than the flatter areas underlain by sedimentary 
geology in the south (i.e. around the Majuba Power Station), although the revised development site is not as 
deeply incised as the valley of the Palmietspruit located just to the west.  

 

 

Figure 5 – Very Gently sloping terrain in an area of sedimentary geology on the Rietfontein site 

 

The climate and underlying soils have determined the nature of the natural vegetation in the study area. The 
nature of the climate – i.e. summer rainfall with cold winters characterised by much frost occurrence, and the 
presence of fire as driving factor entail that the south-eastern Highveld is naturally characterised by grassland 
vegetation. Natural woody vegetation typically only occurs on ridges where the presence of outcropping rock 
provides the woody vegetation enough protection from fires to be able to survive. The study area is thus 
characterised by short, open grassland which gives rise to wide vistas over the gently undulating terrain. Due to 
the nature of the landuse as described below, much of this natural grassland still exists over the wider study area. 
In small areas, particularly around farmsteads or in small woodlots, groves of exotic trees (in particular 
eucalyptus) have historically been established. The widespread presence of vertic clay soils as described below 
has precluded the wider establishment of trees in the study area.  
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Figure 6 – The Majuba Power Station structures 

 

The predominant landuse and economic activity in the wider area is livestock (cattle) farming. In much of the 
study area the nature of the soils (strongly vertic clay soils that are characterised by strong swelling and shrinking 
properties) precludes the growth of crops, but in small areas crops are grown. As such most of the area in which 
livestock rearing occurs is comprised of natural grassland. There is a strong industrial component to the study 
area, however, as the Majuba coal-fired Power Station is located on the boundary of the revised development 
site. The power station is comprised of a number of massive structures including two cooling towers, the power 
station building itself and two very tall stacks. In the power station complex there are other buildings / 
infrastructure such as raised conveyors belts and a large ash dump. Due to its massive bulk, the Majuba Power 
Station is visually very prominent across the study area, with most localities within the study area and its 
immediate surrounds being able to see the power station. The power station thus dominates views within the 
study area, especially within a 5km radius. There is a significant amount of associated infrastructure present, in 
particular a number of high voltage power lines that link the power station with the wider electricity grid. A number 
of such power lines radiate out from the power station to the east and to the west. Coal is supplied to the power 
station by truck traffic, and there is an almost constant supply of coal trucks travelling to and from the power 
station along the power station access road from the R35 (Morgenzon-Amersfoort Road), and (to a lesser degree) 
along the Perdekop Road to the west. 
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Figure 7 – High voltage power lines near the Majuba Power Station 

 

There are other aspects of the built environment within the study area, including the disused coal mine at 
Bergvliet west of the N11 (comprising of headgear and a number of buildings) as well as the concentration of 
structures within the small town of Amersfoort to the north-east, and within the settlement of Daggakraal to the 
east. Rural farmsteads are dotted across the study area, although many of these are disused / abandoned.  

There is an existing gas field on the Roodekopjes property although this is not typically visible as it is located on 
Eskom-owned property (Roodekopjes) onto which access is largely limited to the general public. A number of 
other aspects of typical rural infrastructure are located in the study area, such as smaller power lines and phone 
lines, windmills and communication towers on certain higher-lying areas.  

 

3.1.1 Implications for the Development 

 

These physical characteristics of the landscape have implications for the experiencing of visual impacts as 
caused by a development as is proposed. The nature of the topography – being gently undulating to flat in parts - 
has implications for visual intrusion of structures across the area. A structure placed on a higher point in the 
landscape would typically be visible from a wide area, with a structure placed within a valley bottom being visible 
from a smaller area. The same principle applies to the viewer’s position within the landscape setting, with wide-
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reaching views being visible for a viewer in most locations except for a position within a valley bottom. The nature 
of the current land cover – mostly open grassland – enhances the visibility of structures as vegetation does not 
play an important part in screening objects from view. Lastly, and very importantly, the omnipresent factor of the 
Majuba Power Station structure has an important bearing on the visual character and the potential significance of 
visual intrusion associated with a new development. The power station structure is visible from most parts of the 
study area and thus a new object in the landscape would be viewed in this context of the view typically being 
dominated to a large degree by the presence of the power station. In this context the study area displays a high 
visual absorption capacity (VAC), with the existing presence of the power station and associated infrastructure in 
the landscape “offsetting” the intrusion factor associated with a new development. The converse situation (i.e. the 
area displaying a low VAC) would be if there was little to no structural components or transformation of the 
landscape, and in which a new development would thus arguably be highly incongruent in terms of the setting.  

 

 

Figure 8 – Typical gently undulating terrain north of the Bergvliet Property with a the background of the 
view dominated by the Majuba Power Station 
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3.2 Study area visual character  
 

The above structural components of the landscape influence the visual character of the study area. The nature of 
the predominant landuse (livestock farming) and the relatively low level of change to the natural vegetation and 
landscape that this landuse has resulted in (apart from the introduction of typical rural infrastructure to the 
landscape such as fencing, feedlots and windmills) entails that the study area displays a largely natural or rural 
visual character. A natural / rural character is characterised by a low level of transformation of the natural 
landscape, with the limited introduction of infrastructure and structural changes to landscape features such as 
vegetation. However the presence of the Majuba Power Station complex and associated infrastructure has 
introduced a strong industrial element to the study area. The visual influence of the Majuba Power Station is 
pervasive over the wider area due to the massive bulk of the power station structure that makes it visible from 
most parts of the immediate area, even those areas which would normally be shielded from viewing nearby areas 
due to their landscape position, such as locations within valley bottoms with a limited viewshed. The presence of 
the power station and other visually prominent infrastructure such as high voltage power lines imbues the study 
area with a strong industrial visual component. The study area’s visual character can thus be described as being 
rural with a strong industrial component.  

 

 

Figure 9 – Typical view in the study area – rural landscape with a strong industrial component 
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3.3 Presence of Receptor Locations  
 

Visual Impact is related to the presence of human receptors / viewers, thus visual impact is typically experienced 
from locations inhabited by humans. For the purposes of the study receptor locations have been identified to be 
locations inhabited by humans, most of which are rural farmsteads as well as worker’s dwellings. As measurable 
visual impact is typically limited to 5km from an object causing the visual impact, receptor locations within a 5km 
radius of the study area have been identified. Within the 5km radius of the revised development site, 35 receptor 
locations have been identified. Most of these are rural farmsteads as well as worker dwellings. The south-western 
outskirts of the town of Amersfoort is just outside of the 5km boundary of the study area, and thus the town has 
been considered as a receptor location where a number of households, especially those on the outskirts of the 
town would be classified as receptor locations. Taking a risk-averse approach, it has been assumed that all of 
these receptor locations could be termed potentially sensitive receptors, i.e. receptors that could potentially 
perceive a visual impact through the introduction of large-scale infrastructure into the setting.  

 

 

Figure 10 – A receptor location near the Majuba Power Station turnoff from the Perdekop Road 

 

Receptor locations are not only stationary, but can also be roads along which people travel. The main roads in the 
study area are the N11, running north-south to the east of the study area, the Perdekop Road which runs to the 
north and west of the study area, and the access road between the N11 and the Majuba Power Station. A number 
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of smaller district roads bisect the area, including the Bergvliet road running past the old mine, and the 
Koppieskraal road to the north of the revised study area. The map below indicates the location of receptor 
locations within 5km of the site.   

 

Figure 11 – Receptor locations within a 5km radius of the site 
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4 IMPACT ASSESSMENT 
 

The assessment of visual impact is undertaken through the consideration of the area within which the most 
potentially visually intrusive components of the development, the Gas treatment plant (GTP) and gasifier units 
would be visible, as well as an assessment of the distance factor from the GTP and gasifier units which would 
influence the degree of visual intrusion associated with them. The potential visual impact of other components of 
the development is also considered.  

 

4.1 Visual Impact Associated with the proposed Gas Treatment 
Plant 

 

Along with the gasifier units, the proposed GTP will be the visually most prominent feature of the proposed UCG 
operations due to the height of some of its components. As described above the GTP will have a footprint of is 
approximately 30 m x 60 m and will consist of the following components:  

 

 Heat exchanger – cooling towers 

 Liquid separation vessels 

 Emergency gas flare stack – approximate height of 9m 

 Auxiliary pumps, motors and other small equipment 

 

The presence of the 9m-high stack is important from a visual perspective as the height of the stack (roughly 
equivalent to a three storey building) would make it visible from a wide radius around the site. Viewing the stack 
could be potentially significant due to the presence of a flare (visible flame) if the stack were being operational. 
The stack and flame could be associated with a nuisance factor (MetroGIS, 2011) and importantly would be highly 
visible at night if operated during that time.  

 

In order to investigate the potential visibility of the 9m stack, a viewshed analysis was conducted in order to 
identify areas around the GTP site from which the stack would be visible. The map below indicates areas on the 
site and surrounding the development site from which the stack of the GTP would be visible.  
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Figure 12 – Viewshed of the Gas Treatment Plant’s 9m-high stack 

 

As can be seen from the map above most of the areas from which the stack is visible are located to the west and 
north of the GTP. This is due to the lie of the land, with a watershed between the Witbankspruit and Skulpspruit 
(located to the east) catchments running to the east of the GTP site.  This higher-lying interfluve would naturally 
shield much of the land to the east that is lower lying (as it occurs close to the Skulpspruit valley bottom) from a 
view of the GTP stack. Accordingly not all receptor locations on the proposed development site and within the 
5km radius of the site would be able to view the stack. Nine of the 35 (a quarter of all) static receptor locations 
would be able to view the stack, but three quarters of the receptor locations would be shielded from viewing the 
stack. This includes the entire town of Amersfoort and the N11 highway both of which would be shielded from 
viewing the GTP and its stack by topography due to their location within the valley bottom of the Skulpspruit.   

 

It should be noted that the viewshed conducted represents a view of the top part of the stack (and the flare, if 
operational) – and does not necessarily mean that the entire stack or the entire GTP would be visible. For some 
of the receptors only the top part of the stack would be visible, thus reducing its intrusiveness factor in a 
landscape context.  

 

There are other mitigating factors that would reduce the intrusiveness factor associated with the stack and the 
plant; firstly for some of the receptors that would be able to view the stack and the plant, especially those 
receptors located to the north of the plant, the arc of view of a viewer towards the GTP would include a view of the 
Majuba Power Station complex, as well as the proposed gasifiers. As described above Majuba Power Station 
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comprises a number of massive structures and thus dominates the views towards it, especially those views from 
locations within 1-15km. For the receptors in the viewshed of the GTP and stack located to the north and north-
west, the GTP would be easily ‘incorporated’ into the view of the power station industrial complex, and would thus 
be much less intrusive than if the Majuba Power Station was not there.  

 

A second factor that needs to be considered in terms of the degree of visual intrusiveness of the plant is the 
relative distance of receptors within the viewshed away from the plant. Beyond a certain distance, even large 
structures such as multi-storey buildings tend to be much less visible, and are difficult to differentiate from the 
surrounding landscape. The visibility of an object decreases exponentially with increasing distance away from the 
object, with maximum impact being exerted on receptors at a distance of 500m or less. The impact decreases 
exponentially as one moves away from the source of impact, with the impact at 1000m being a quarter of the 
impact at 500m away (see the figure below). At 5000m away or more, the impact would be negligible. 

 

 

Figure 13 - Diagram illustrating diminishing visual exposure over distance 

 

Any receptors within 500m or less of the proposed Gas Treatment Plant would be exposed to the greatest degree 
of potential visual intrusion. A lesser, but nonetheless potentially high degree of visual intrusion would be 
associated with receptors located between 500 and 2000m of the Gas Treatment Plant. It is important to note that 
no receptor locations fall within these zones of high visual intrusion, partly due to the fact that much of the area of 
the Roodekopjes property (owned by Eskom) is uninhabited. The closest receptor locations are over 2,5km 
distant. At this distance the visibility and potential visual intrusion factor of the proposed GTP and stack would be 
greatly reduced. At greater distances beyond 2km of the plant, the plant and stack would be increasingly difficult 
to distinguish against the background of the view. Only four receptor locations that are within the viewshed of the 
plant are located within 5km of the GTP. For these four receptors, the degree of visual intrusion of the GTP and 
stack would be low to negligible. For all other receptor locations within the viewshed, the distance (>5km) would 
entail that the visual intrusion factor and thus the visual impact of the GTP, stack and flare would be negligible. 
Thus when the mitigating factors of distance of view and domination of existing views by the Majuba Power 
Station are taken into account, the overall visual impact of the Gas Treatment Plant and stack on the receptors in 
the surrounding area is likely to be low.  
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Figure 14 – Location of receptors in relation to the distance bands from the gas treatment plant 

 

Flaring from the GTP’s stack could be associated with a visual intrusion factor, in spite of the distance. This would 
especially be the case at night, when in spite of the high degree of lighting associated with the Majuba Power 
Station, the flare would be visible in a night-time context. It is however understood that flaring will only be done as 
an emergency measure. As a mitigation measure, flaring should be prevented as much as possible, and be 
limited to daylight hours.  

 

4.2 Visual Impact Associated with the Gasifier Units 
 

As explained above in the technical project description 9 gasifier units are proposed to be developed across the 
Roodekopjes Site, as indicated in the figure below. Each unit has an approximate footprint of 50 ha with a 
maximum height of 15m (equivalent to a 4-5 storey building).    
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Figure 15 – Snapshot of the location of the proposed gasifier units on the Roodekopjes Property  

 
The maximum height of the gasifier units would entail that they would be highly visible if constructed to this height 
as they would rise above the terrain. The viewer would be presented with a view of a network of pipelines. As with 
the gas treatment plant discussed above, the degree of visual intrusion associated with the gasifier units would 
depend on a number of factors including the distance between the receptor locations and the gasifier, as well as 
on the topography of the area in which the gasifiers are proposed to be located that would determine the area in 
which the gasifiers would be visible.  

 

The closest receptors to any of the proposed gasifier units would be the cluster of households that are located at 
the turnoff to the Majuba Power Station off the Perdekop Road north of proposed gasifier units 6 & 7. These 
receptors are located on the Roodekopjes Site, and as such they could be relocated due to the mining operations. 
If they were not relocated then they would be approximately 700m from the nearest gasifier unit. The next closest 
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receptor is the Skaapkraal farmstead that would be located approximately 2km to the east. As with the GTP stack, 
the location of this receptor location east of the local watershed is likely to entail that much of the proposed 
gasifier infrastructure which will be located to the west of the watershed will not be visible as it will be blocked 
from view by the topography. Receptor locations at 2km or further from the gasifier units will be subject to a much 
lower degree of visual intrusion as compared to locations within a 0-1000m range of the units, as 2km is the 
distance at which, and beyond which objects start becoming more difficult to discern from their surroundings. As 
with the gas treatment plant, many of the receptors would view the proposed gasifiers in the same view that is 
dominated by the structures of the Majuba Power Station, thus already presenting a view of an industrialised 
context. In this context (a high VAC) the distant gasifier units (as viewed from most of the receptor locations within 
the gasifiers' viewshed) would be less likely to be perceived to be incongruous with the setting.   

 

As a mitigation measure it is strongly recommended that gasifier units be designed so that the overall height of 
the units be kept lower than 15m, as the higher the infrastructure, the greater the potential visual exposure 
associated with the gasifier units. The visual impact of the gasifier units would also be limited in duration, as the 
lifespan of each gasifier is anticipated to be 6-8 years after which the gasifier would be dismantled.  

 

4.3 Visual Impact Associated with the proposed access road  
 

A proposed new service road would run from the new UCG offices at the disused coal mine (along the Bergvliet 
District Road) westwards towards the UCG proposed Gas Treatment Plant site on the Roodekopjes property. As 
such the road would cross the Bergvliet property, crossing the Skulpspruit stream and would run over the 
interfluve (higher-lying ground) between the Skulpspruit and Witbankspruit catchments, as indicated in the figure 
below. 

 

Roads can be associated with visual impacts, especially in the context of a road being constructed into a natural / 
rural visual context where there is no existing infrastructure. Viewed from a distance, roads can be responsible for 
creating an artificial “band” (a contrasting linear form with two roughly parallel edges dividing an area in two) in the 
landscape which draws the viewer’s attention and may create a new visual contrast in the landscape. The traffic 
along the road could heighten the perceived visual impact, especially if traffic volumes along the road are high, 
and if vehicles travel along the road at night when lighting may create visual intrusion and light pollution in an 
otherwise dark rural night-time context.  

 

Although the road is proposed to be constructed into a largely natural context in which there is little existing 
infrastructure, the ‘banding’ effect of the road is not likely to be associated with a significant visual intrusion factor. 
The road will be visible as a linear feature as viewed from receptor locations to the east, south and north. 
However the landscape is not associated with particular scenic or aesthetic value, and the road would be viewed 
in the context of the cluster of structures at the old mine. 

 

The alignment of the road takes it very close to the Skaapkraal farmstead (approximately 300m away). It does not 
run in close proximity to any other receptors with the next closest receptor locations being the Rietfontein 
farmstead (1.3km to the north) and the Rietpoort Farmstead (2.35km to the south). The road may thus be 
responsible for creating a visual impact at the Skaapkraal Farmstead due to its close proximity that would place 
the farmstead within a zone of high visual intrusion. The Skaapkraal Farmstead is surrounded by much 
vegetation, which would assist in screening the household from views of the road. Nonetheless it is recommended 
that consideration be given to re-aligning the road to the south to increase the distance between the road and the 
farmstead and to lessen the degree of visual intrusion associated with the road at this location.  
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Figure 16 – Proposed New Service Road alignment in relation to receptor locations 

 

4.4 Visual Impact Associated with other UCG-related activities  
 

4.4.1 Subsidence 

 

The UCG Process is likely to cause the subsidence of large areas of ground that are undermined, due to the 
collapse of the coal seam once it has been combusted. It is expected that large spatial areas are likely to subside 
evenly, and thus there will be unlikely to be a marked impact on the micro-topography within undermined parcels 
of land. However a “micro-escarpment” or gulley wall may form between areas subsiding and those not. This 
could form a visible scar or landscape feature in the environment as the level of subsidence is expected to be up 
to 5m deep. This feature would be likely to create a linear band within a landscape that would be visible and 
prominent due to its linear nature, especially if it started to erode.  

 

Insufficient information is available at this point to accurately determine how and where subsidence would affect 
the micro-topography of the site. Thus the location-specific visual impacts of subsidence are unable to be 
determined at this point. Should more detailed information relating to the impacts of subsidence become 
available, this will be able to be assessed in a further revision of this report.  
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4.4.2 Irrigation of land with effluent 

 

One of the proposals being considered by the proponent would be to use effluent from the gas treatment plant to 
irrigate certain parcels of land on, and in the immediate vicinity of the Roodekopjes site. Areas to be irrigated 
would be planted with the grass species Eragrostis curvula, a widely cultivated grass species (Golder and 
Associates, 2013). Irrigation is proposed to be undertaken by a vehicle that would dispense the effluent into the 
area under irrigation. If adopted, this process is unlikely to result in a visual impact, as the area under irrigation 
would retain a similar texture and colour to the natural grassland that currently occurs over most of the 
Roodekopjes site and immediately adjacent areas, and due to the absence of large scale irrigation equipment.  

 

5 IMPACT RATING MATRIX 
 

The impact rating matrix for all of the identified potential impacts above is undertaken in the table below.  
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Phase Potential Aspect and or 
Impact 

Significance rating of 
impacts before mitigation 

Mitigation Significance rating 
of impacts after 

mitigation 

Construction  Excavation for permanent structures 
associated with the proposed 
development (e.g. the Gas Treatment 
Plant) could create temporary un-
vegetated areas in the landscape that 
could create a visual contrast with the 
natural vegetation  

Extent: Site (-1) 

Duration: Short-

term (-1) 

Intensity: Low (-1) 

Probability: 

Possible (-2) 

 

Significance: Low 

(-5) 

 Avoid unnecessary excavations / clearing of 
land and keep the construction footprint to a 
minimum 

 Rehabilitate cleared areas as soon as 
possible  

Extent: Site (-1) 

Duration: Short-term 

(-1) 

Intensity: Low (-1) 

Probability: Possible 

(-2) 

 

Significance: Low (-

5) 

Operation Gas Treatment Plant and emergency 
stack with flare 

 The height of the stack (9m) would 
make it visible from a wide around 
within, and surrounding the site.  

 Emergency flaring could cause the stack 
to become a visual focal point, 
especially at night when it could become 
a nuisance factor 

 A quarter of static receptor locations are 
within the viewshed of the top of the 
stack. 

Extent: Local (-2) 

Duration: 

Permanent (-4) 

Intensity: Low (-1) 

Probability: 

Possible (-2) 

 

Significance: 

Medium (-9) 

 The topography on the site shields most of 
the receptor locations from a view of the GTP, 
stack and flare 

 Avoid flaring as much as possible, especially 
at night time 

Extent: Local (-2) 

Duration: Permanent 

(-4) 

Intensity: Low (-1) 

Probability: Possible 

(-2) 

 

Significance: 

Medium (-9) 

 Gasifier Units 

 The height of the gasifier units 
(maximum of 15m) would make the 
infrastructure visible from a wide area 
around the area in which the 9 units are 
planned.  

 A profusion of piping and related 
infrastructure over 9 gasifiers could 
enhance the industrial character of the 
immediate area (around Roodekopjes) 
as viewed from the surrounding area, 
thus increasing the industrial component 
in the landscape.  

 

Extent: Local (-2) 

Duration: Medium 

Term (-2) 

Intensity: Moderate 

(-2) 

Probability: 

Possible (-2) 

 

Significance: 

Medium  

(-8) 

 Reduce the design height of the gasifier units 
as much as possible, to reduce visual 
exposure over a wider area 

 Gasifier units will only be operational for a 
short period (6-8 years), after which 
infrastructure will be dismantled 

 All cleared / disturbed areas in the footprint of 
gasifier units to be rehabilitated with natural 
vegetation as soon as infrastructure has been 
dismantled 

 Not all receptors will be within the viewshed of 
the gasifier units and most are located >2km 
distant, thus reducing the potential level of 
visual exposure 

Extent: Local (-2) 

Duration: Medium 

Term (-2) 

Intensity: Low (-1) 

Probability: Possible 

(-2) 

 

Significance: 

Medium  

(-7) 

 Proposed Service Road  

 Proposed service road runs close to one 
receptor location (Skaapkraal 

Extent: Local (-2) 

Duration: Long 

Term (-3) 

 Re-align road to the south to reduce potential 
visual intrusion at the Skaapkraal farmstead\ 

 Reduce night-time traffic on the service road 

Extent: Local (-2) 

Duration:  Long Term 

(-3) 
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Phase Potential Aspect and or 
Impact 

Significance rating of 
impacts before mitigation 

Mitigation Significance rating 
of impacts after 

mitigation 

Farmstead), and could thus be 
responsible for a visual impact, 
especially relating to the light pollution 
(vehicle lights at night) 

Intensity: Low (-1) 

Probability: 

Possible (-2) 

 

Significance: 

Medium  

(-8) 

as much as possible Intensity: Low (-1) 

Probability: 

Improbable (-1) 

 

Significance: 

Medium (-7) 

Decommission
-ing 

 Impact similar to construction – clearing 
of infrastructure could create bare, un-
vegetated areas that would create a 
visual contrast with the natural 
vegetation 

 Stockpiling of rubble / cleared 
infrastructure that is not removed could 
create a contrast with the aesthetics of 
the natural environment 

Extent: Local (-2) 

Duration: Long-

term (-3) 

Intensity: Moderate 

(-2) 

Probability: 

Possible (-2) 

 

Significance: 

Medium (-9) 

 Decommissioning to be monitored by an ECO 
according to the stipulations of the EMPr 

 All rubble and cleared infrastructure to be 
properly removed and not left in situ 

 All cleared areas / areas within the footprint of 
the UCG operation to be fully rehabilitated to 
their pre-construction state 

Extent: Site (-1) 

Duration: Short term 

(-1) 

Intensity: Low (-1) 

Probability: 

Improbable (-1) 

 

Significance: Low  

(-4) 

Cumulative  The existing industrial infrastructure 
related to the Majuba Power Station 
creates a strong industrial visual 
component to an otherwise rural 
landscape. The development of the 
UCG operation, especially the GTP and 
the gasifiers would spatially extend the 
industrial component within the 
landscape, as viewed from surrounding 
areas. This could result in perceptions of 
the area increasingly being industrial, 
thus degrading the aesthetics of the 
rural environment.  

  Limit the UCG development to an area as 
close to the Majuba Power Station as 
possible 
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Figure 17 – Excavation on the development site, close to the location of the proposed Gas Treatment 
Plant 

 

6 CONCLUSIONS 
 

This report has assessed the visual character of the area surrounding the site of the proposed UCG development 
in the Amersfoort area in terms of the physical landscape characteristics such as topography and land use. The 
wider area is predominantly rural in character although there is a significant industrial component to the visual 
environment of the study area due to the presence of the Majuba Power Station and its massive structures which 
visually dominate the local area. As such the study area has a high visual absorption capacity that would allow 
infrastructure associated with the UCG development to be easily assimilated into the study area.   

 

A number of visual issues could be associated with the UCG development, mainly pertaining to its infrastructural 
components:  

 The Gas Treatment Plant’s emergency stack could create a visual intrusion if flared, especially during 
night-time 
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 The gasifier units could be visible from a large area surrounding the site if they were constructed to their 
maximum height (15m = 4-5 storeys), adding to the industrial component within the landscape 

 The service road could create a high degree of visual intrusion for a nearby receptor location 

 

A number of topographical-related factors would reduce the intensity of the visual intrusion created by the gas 
treatment plant and the gasifier unit, as the topography on the site would shield many of the receptor locations 
from a view of the proposed infrastructure. Moreover, most receptor locations would be located >2km distant, 
greatly reducing the visual impact potential of the infrastructure at these locations.  

 

A number of other mitigation measures, including the design of the gasifiers to as low a height as possible and the 
recommended re-alignment of the access road to the south away from the Skaapkraal Farmstead would reduce 
the potential for the gasifiers and the service road respectively to result in significant visual impacts.  
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APPENDIX A:  
Maps 
 

 



UCG EIA – VISUAL IMPACT ASSESSMENT STUDY – EIA PHASE 

Page | 30  

 

 

 



UCG EIA – VISUAL IMPACT ASSESSMENT STUDY – EIA PHASE 

Page | 31  

 

 



UCG EIA – VISUAL IMPACT ASSESSMENT STUDY – EIA PHASE 

Page | 32  

 

 



UCG EIA – VISUAL IMPACT ASSESSMENT STUDY – EIA PHASE 

Page | 33  

 

 


