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1 Introduction    

1.1 Purpose 

WSP SA Civil and Structural Engineers (Pty) Ltd was appointed by Zitholele Consulting to prepare a 
traffic impact assessment for the proposed railway line and associated infrastructure from north of, 
and parallel to, the N4 to the Kusile Power Station. The purpose of this assessment is to form part of 
the Environmental Impact Assessment (EIA) that is required prior to undertaking this activity. 

Kusile Power Station has been under construction since 2008 subsequent to Eskom obtaining 
environmental authorisation to construct it in 2007.  

1.2 Locality 

The study area is located between Bronkhorstspruit in the west, Witbank in the east and Ogies in the 
south. The study area stretches across the undulating Eastern Highveld of the Gauteng and 
Mpumulanga Provinces of South Africa which is marked by outstretched agricultural fields as well as 
untouched pieces of grassveld. The project area runs from the existing Pretoria-Witbank railway line 
between Bronkhorstspruit and Witbank, in the north, southwards across the R104 and the N4. It 
crosses the farms Onverwacht 532-IR, Kortfontein 530-JR and Bossemanskraal 538-JR and runs 
southwards along the Wilge River and then eastwards towards the emerging Kusile Power Station 
(see the Locality Plan in Appendix A). 

1.3 Scope 

The assessment covers the following aspects related to traffic: 

A brief description of the proposed development; 

An assessment of existing (2009) traffic and road conditions based on direct observations 
undertaken during an inspection of the roads in the defined study area; 

Discussion of trip generation, distribution and assignment associated with the proposal; 

Discussion of traffic operating conditions during the critical construction phase, and after the 
relocation of the infrastructure; 

Comment on access arrangements and road improvements; 

Comment on road safety issues; 

Comment on ongoing road pavement management and maintenance;  and 

Conclusions and recommendations. 
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2 Description of the Development 

2.1 Background 

Sorbent is required as a re-agent in the power generation process to reduce power station emissions 
of sulphur dioxide through a process known as Flue Gas Desulphurization (FGD). Transportation of 
the sorbent by rail was authorised through the Kusile Power Station EIA process, however, during 
the detailed design of the infrastructure, the authorised rail route was deemed not feasible due to 
certain technical challenges, resulting in this new EIA project. 

The planning process also showed that the rail construction and operation would not be ready when 
the first generation unit comes into operation thus necessitating an alternative sorbent transportation 
mechanism. Road transport was deemed an appropriate temporary alternative until the railway is 
operational, especially since Eskom has embarked on a major drive to reduce road transportation of 
its supplies. The proposed road was included in the initial Kusile Power Station EIA and as such has 
received Environmental Authorisation and construction has commenced. 

The railway line to be assessed in this project will be used to connect the existing Pretoria-Witbank 
rail route along the N4 to the Kusile power station. Originally six routes were investigated which, for 
various reasons, has since been reduced to three alternatives which are being assessed in this EIA.        

2.2 Proposed Development 

Of the six rail route alternatives that were screened in terms of environmental and social impacts the 
following three were deemed technically feasible (see layout plan in Appendix B): 

Alternative 1: Kusile-Wilge Rivier interchange shortcut 

The Alternative 1 route alignment, which starts at the existing Pretoria-Witbank railway line, heads in 
a south-westerly direction and crosses the N4 highway. Thereafter the route follows the course of 
the Wilge River. This route then heads in a south-easterly direction and crosses an unnamed 
tributary of the Wilge River continuing for six kilometres into the Kusile Power Station. This route is 
approximately 12 km in length. 

Alternative 2: Kusile–Wilge Rivier interchange

The second alternative follows the same initial alignment as Alternative 1 but after crossing the N4 
highway the alignment continues in a south-westerly direction for approximately 4,5 kilometres. 
Thereafter the route crosses over the Klipfonteinspruit river and turns in a south-easterly direction for 
approximately two kilometres. The route then turns south-south-east for 2,5 kilometres, turns 
eastward and crosses the Klipfonteinspruit river a second time and then turns to run in a northerly 
direction for three kilometres before meeting up with alternative 1 approximately three kilometres 
from the Kusile Power Station. This route is approximately 18 km in length. 

Alternative 3: Kusile-Wilge Rivier interchange shortcut alternative 2

The Alternative 3 route alignment follows the same initial alignment as Alternative 1 but it crosses 
the N4 highway 500 metres eastward of the Alternative 1 and 2 crossing (avoiding the farmstead 
complexes). The alternative rejoins alternative 1 for approximately seven kilometres before entering 
the Kusile Power Station. This route is very similar to Alternative 1, with some minor deviations is 
12,2 kilometres in length. 
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No-Go Alternative

It has also been stated in the Scoping report that the so-called no-go alternative will also be 
assessed further in the EIA. In the case that the project does not take place and no railway and 
associated activities are constructed the social, financial and environmental impacts will be 
assessed and further alternative alignments, or project solutions, will be generated. 

Notwithstanding the above the preferred railway route, once authorised by the Department of 
Environmental Affairs (DEA), still needs to be designed in detail which might result in minor changes 
to the alignment. It is for this reason that alternative corridors 500 metres wide (250m wide from the 
centre line) are being assessed in this EIA in order to allow the minor deviations from the route and 
to navigate around any environmental or engineering sensitivities or restrictions. 

 All three alternatives cross the N4 and R104 roads at more-or-less the same points and have the 
same impact on access to properties to the north of the R104. The link to the existing Transnet 
Freight Rail (TFR) main line is the same for all three, which has apparently been approved in 
principle.  

2.3 Existing Road Network 

The relevant elements of the existing road network in the study area are also shown on the layout 
plan included herewith in Appendix B and include the following: 

 The N4 national road running east-west to the north of the Kusile Power Station; 
 The R104 (P154-2) provincial road from Bronkhorstspruit to Balmoral which runs parallel to, and 

north of, the N4; 
 The D2236 district road from the Wilgerivier N4 interchange which runs north-south on the 

western side of the Wilge River ; and 
 Gravel access roads that serve various properties both to the north and south of the N4. 

2.4     Potential Impact on Existing Road Network 

In general the proposed railway line will not have a significant impact on the existing road network 
except for short-term traffic management and control issues during construction where road crossings 
are required. 

        The N4 National Road 
           

The three alternative rail alignments cross the N4 approximately 2 km to the east of the Wilgerivier 
interchange (see photographs 6 and 17 in Appendix C). It is proposed that the proposed railway 
crossing of the N4 at this point be in approximately 15m of cut (see the long section in Appendix D). 
Depending on geotechnical conditions the structure to carry the N4 over the rail line could be 
constructed in a number of alternative ways thus;  

 Bridge Jacking: This could be done without any disruption to traffic flows on the N4; 
 Cut-and-Cover Construction: This involves excavation down to rail formation level, installing 

large concrete culvert type structures and backfilling over the top thus effectively creating a 
short tunnel for the rail line. This would involve the temporary closure of the N4 carriageways 
one at a time, with appropriate deviations. Given the cross-section of the carriageways and the 
wide median this should be perfectly feasible within the road reserve without too much 
disruption to peak traffic flows. A twelve hour traffic count was conducted on 22/09/2009 on the 
N4 at the proposed crossing point which shows that the temporary deviation of the carriageways 
would be quite manageable. These counts are supported by the attached extract from the 2004 
traffic counts for the site carried out as part of the Comprehensive Traffic Observations  on 
national routes (see Appendix E); and 
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 Normal Bridge Construction: This could be achieved in much the same way as the cut-and-
cover option. 

These options are all feasible without the need to alter the vertical alignment of the N4 given that the 
minimum top-of-rail to structure soffit for an electrified rail line is 6,4m. This however needs to be 
discussed with, and approved by, Trans African Concessions (TRAC) and the South African National 
Roads Agency (SANRAL).  

The R104 (P 154-2) Provincial Road 

As with the N4 crossing the three rail alternatives cross the R104 provincial road at the same point 
approximately 2 km to the east of its intersection with district road D2236 (see photographs 14 and 15 
in Appendix C). At this crossing the intention is for the rail line to be on approximately 9,5m of fill (see 
Appendix D). 

With a rail-over-road crossing the railway bridge could be constructed without any road closure or 
deviation (see photographs 14 and 15). At worst, single lane operation with stop-go control might be 
necessary for short periods. The twelve hour traffic counts carried out on 22/09/2009 at the 
intersection of the R104 and the D2236 (included in Appendix E) indicate that such measures would 
be quite manageable.  With this crossing however the gravel access road to the north needs to 
remain accessible (see photographs 5 and 16 in Appendix C).      

The D 2236 District Road  

This road is not affected by any of the proposed rail alignments. 

Gravel Access Roads

There are a number of gravel access roads that are potentially affected by the proposal. 

The ones to the north of the R104 are depicted in photographs 1-4 in Appendix C. An accommodation 
plan for these roads will need to be developed as part of the Preliminary Design process in 
conjunction with the affected land owners. 

Between the R104 and the N4 there are no affected access roads (see photograph 7 in Appendix C). 

There is a gravel access road that runs southwards from the R104, from a point approximately 0,5 km 
to the west of the proposed rail crossing, and crosses over the N4 at a point approximately 300m to 
the west of the proposed N4 rail crossing. Photographs 6 and 7 were taken from the bridge that 
carries this road over the N4. This road then runs parallel to rail alternatives 1 and 3 for approximately 
2 km and then turns sharply to the east where it is potentially affected by all three rail alternatives (see 
photographs 9 and 10 in Appendix C). At this point the proposed vertical alignment of the rail 
alternatives appears to be close to existing ground levels. This access road then reaches the Eskom 
property boundary as indicated in photographs 11 to 13 in Appendix C. 

 Also in this vicinity there is another gravel access road that branches off to the south (see photograph 
8 in Appendix C).  

The connectivity of the above will need to be maintained in an acceptable way as part of the 
Preliminary Design process of the rail line.   
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3 Existing Traffic Characteristics 

As stated above twelve hour classified traffic counts were undertaken on 22/09/2009 on the N4 east 
of the Wilgerivier interchange and at the intersection of the R104 and the D2236 as part of this 
assessment. These observations indicated the following: 

 The N4 National Road, typically carries peak hour traffic that is of the order of less than 20 % of 
the theoretical capacity of the road; 

 The R104 also carries relatively low peak hour volumes of traffic with peak hour traffic typically 
of the order of 110 vehicles per hour which is less than 10% of theoretical capacity; 

 Whilst no detailed traffic counts were conducted on the various gravel access roads in the study 
area the site inspection conducted on 8/09/2009 showed that traffic on these roads is 
insignificant in terms of volume.     
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4 Trip Generation, Distribution and Assignment 

4.1 Trip Generation 

The only really significant element of trip generation associated with this project is that associated 
with the construction works for the construction of the railway line. The following information in this 
regard is based on a similar project carried out near Sishen in the Northern Cape: 

 It is anticipated that the total construction period will be approximately two years; 
 In the first five months the formation materials for the new rail lines will be delivered to site in 10 

tonne tippers. Unsuitable  material from cuttings might have to be removed from site; 
 Over the first five month period the total number of delivery truckloads will be of the order of 

8000 (This depends on the soil conditions but is expected to be high due to unsuitable soil for 
formation building purposes);  

 As from about  5 months the materials for the new rail lines, ie sleepers, rails, rail fastenings, etc 
will be delivered to site in 57 tonne, 22m interlink trucks; 

 The maximum number of the above deliveries will be 30 trucks per day arriving loaded and 
departing empty; 

 Over the period from month six to month ten the total number of delivery truckloads will be of the 
order of 540; 

 During the entire construction period there will also be of the order of 55 light vehicles arriving 
during the am peak period and departing during the pm peak period transporting construction 
personnel; 

 All other construction vehicles, eg tippers, dump trucks, compactors, water bowsers, etc. will as 
far as possible be confined to site and will not travel on public roads; 

 The normal working day will be 07:30 to 17:30, Mondays to Saturdays, with work on Sundays 
only in exceptional circumstances.     

4.2 Trip Distribution and Assignment 

The daily origins and destinations of personnel and materials is uncertain at this stage, however to 
develop perhaps a worse case scenario the following assumptions have been made: 

 Based on the above discussion of the three railway alignment alternatives it is assumed that 
Alternative 1 will be the preferred route from a technical point of view; 

 All trips for delivery of materials will ut ilise the N4 either from the east or west; 
 The above trips to and from the N4 will  use the R545 to the Kusile Power Station construction 

site; 
 It is assumed that construction personnel will originate in equal proportions from east and west 

using the N4/R545 interchange; and 
 The location of access to the rail construction site is not known but at this stage it is assumed it 

will be via the power station construction site and utilise the service road to be constructed 
within the proposed rail reserve. 
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5 Operational Assessment 

5.1 Introduction 

As discussed earlier traffic volumes on the various elements in the road network in the study area 
are low and would not normally warrant any detailed analysis in terms of service levels and delay 
factors 

At this point it is worth considering what is meant in terms of levels of service.  In this regard the 
following is an extract from the US Highway Capacity Manual: 

“The concept of level of service uses qualitative measures that characterize operational conditions 
within a traffic stream and their perception by motorists and passengers.  The descriptions of 
individual levels of service characterize these conditions in terms of such factors as speed and travel 
time, freedom to manoeuvre, traffic interruptions, and comfort and convenience. 

Six levels of service are defined for each type of facility for which analysis procedures are available.  
They are given letter designations, from A to F, with level of service (LOS) A representing the best 
operating conditions and LOS F the worst.  Each level of service represents a range of operating 
conditions. 

The volume of traffic that can be served under the stop-and-go conditions of LOS F is generally 
accepted as being lower than possible at LOS E, consequently, service flow rate E is the value that 
corresponds to the maximum flow rate, or capacity, on the facility.  For most design or planning 
purposes, however, service flow rates D or C are usually used because they ensure a more 
acceptable quality of service to facility users.” 

5.2 Analysis Results 

To put the above into perspective analysis of peak traffic conditions was carried out at the 
intersection of the R104 and the D2236 using SIDRA software. This analysis indicates that during 
AM and PM peak periods the approaches to this intersection are operating at Levels of Service 
(LOS) A and B with volume/capacity ratios of <0,1 which means that during the daily peak hours the 
intersection is operating at less than 10% of its capacity. Even if the peak hour traffic volumes are 
doubled and all infrastructure construction traffic passes through this intersection levels of service 
remain at A and B. Sample SIDRA output is included herewith in Appendix F. 

The conclusion of the above is that peak period road capacity will not be an issue through the 
construction phase and beyond and the activities associated with the railway construction will have 
no discernable impacts on traffic operating conditions in the vicinity of the site.  Furthermore there 
are no discernable impacts even if all existing peak hour traffic movements are doubled.  In this 
regard therefore there will be no need for any capacity related road improvements in the vicinity. 

There are however other traffic issues that will be discussed later in this report. 
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6 Road Safety Issues 

The following can be considered as the issues relevant to road safety: 

Shoulder sight distance; 

Heavy vehicle turning movements; 

Dust;  and 

Road surface conditions. 

6.1 Shoulder Sight Distance 

Shoulder sight distance is the distance that the driver of a vehicle that is stationary at the stop line of 
a minor road can see along the major road to be able to cross the major road before an approaching 
vehicle reaches the intersection. 

It is therefore a function of the speed of vehicles travelling on the major road, the width of the major 
road and the type of vehicles that are trying to cross. 

As can be seen from photographs 14 and 15 in Appendix C, shoulder sight distance along the R104 
where the rail crossing will be located is more than adequate for this class of road and will not be an 
issue even if construction traffic gains access to and from the site at this point. 

6.2 Heavy Vehicle Turning Movements 

Notwithstanding the above, with the increase in heavy vehicle volumes that could be associated with 
future construction activities, it is recommended that W107 and W108 intersection warning signs 
with IN 11.569 supplementary warning plates be erected on the R104 approaching the existing 
intersection with the D2236, and at the potential point of access to the site, indicating the presence 
of heavy vehicles at the intersections. 

6.3 Dust

Dust is obviously not an issue on the R104 which has a tarred surface.  It could however be an issue 
on the service road within the railway reserve. After the construction is finished this road will carry 
sporadic very low volumes of traffic and thus traffic-generated dust will not be an issue. This will 
however be a more significant issue with construction traffic using it. Similarly, apart from 
exceptional circumstances, construction traffic should not be permitted to use any of the other gravel 
access roads in the study area. 

6.4 Road Surface Conditions 

(i) Gravel Access Roads  

For the very low daily volumes of basically farm-related traffic that currently uses the gravel 
access roads in the area road safety should not be an issue related to road surface 
conditions. This will however become a completely different issue if heavy construction 
traffic is permitted to use them.  

(ii) Road R104 
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Road R104 between Bronkhorstspruit and the Balmoral is a tarred road which, from visual 
inspection, appears generally to be in good condit ion for the volumes of traffic that uses it 
(see photographs 14 and 15). However with heavy construction traffic over a period of two 
years, if this road pavement is not monitored, surface distress and edge deterioration could 
develop and accelerate and potentially become road safety hazards.  
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7 Road Pavement Management    

7.1 Gravel Access Roads 

As stated above road pavement management of the various gravel access roads will not be an issue 
if their uses remain as is at present, this will however change quite significantly if construction 
vehicles are allowed to use them in all but exceptional circumstances. 

7.2 Road R104 

As stated earlier this road is surfaced and is generally in good condition for the current daily volumes 
of traffic that it carries. It must be stressed however that this statement is based only on visual 
inspection with no investigation of the underlying pavement layers. 

If, however, during the construction period the number of heavy vehicles using this section of road is 
significantly increased this could have a significant impact on the integrity of both the road surface 
and underlying pavement layers. This would then need to be monitored on a regular basis during the 
construction period by means of visual/photographic surveys and a road pavement management 
programme implemented.   
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8 Conclusions and Recommendations 

8.1 Conclusions 

In view of the findings of this assessment, the following conclusions may be drawn: 

(i) Peak hour traffic operating conditions on public roads in the vicinity of the study area will not 
be significantly affected by the construction of the rail line and associated infrastructure that 
is proposed therefore no mitigation measures should be required. 

(ii) Whilst additional road signs, and specifically heavy vehicle warning signs, on the R104 are 
strongly recommended at least during the construction period there would not seem to be 
any significant road safety issues that need to be addressed at this stage. 

(iii) The R104 currently appears to be in very good condition although this could change quite 
rapidly with the addition of heavy construction traffic, especially at intersections. 

(iv) The N4 is a national road designed to carry much higher volumes of traffic than current 
levels. 

(v) Railway alternatives 1 and 3 would seem to be the more feasible from a traffic point of view, 
although all three alternatives will have much the same impact on the local road network. 
Alternative 2 is the longest alternative and crosses more access roads than alternatives 1 
and 3 and is therefore the least desirable.  

8.2 Recommendations 

(i) With respect to roads and traffic there would not seem to be any reason why the proposed 
rail construction should not be approved. 

(ii) In terms of the contents of this report Alternative 1 or 3 for the railway line is recommended. 

(iii) A detailed construction-related traffic management plan will need to be addressed prior to 
the start of any construction work both in terms of road safety and road pavement 
maintenance and implemented for the full duration of the construction period. Construction 
traffic should not in normal circumstances be permitted to use any portion of the existing 
gravel access roads, the proposed service road within the future rail reserve would be more 
appropriate as a site access road. 

(iv) All road design work must be carried out by suitably qualified personnel, compliant with 
relevant standards and be approved by the appropriate road authority.    
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9 Appendices 

Appendix A Locality Plan 

Appendix B Layout of Existing and Proposed Road and Rail Infrastructure 

Appendix C         Photographs of Existing Roads in the Study Area 

Appendix D         Rail Option 1 Vertical Alignment 

Appendix E         Sample Traffic Counts 

Appendix F         Sample SIDRA Output  
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Appendix A  Locality Plan 
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Appendix B  Layout of Existing Road and Rail  
                                            Infrastructure 
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Appendix C   Photographs of Study Area 
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Appendix D   Rail Option 1 Vertical Alignment 
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Appendix E   Sample Traffic Counts  
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Appendix F   Sample SIDRA Output              






































































