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1. INTRODUCTION 
 


 


Humansus Solar 3 (Pty) Ltd appointed Atlantic Renewable Energy Partners (Pty) Ltd to 


prepare a Storm Water, Erosion, and Wastewater Management Plan (SWMP) for the 


proposed Humansrus Solar 3 (Pty) Ltd solar photovoltaic (PV) facility (hereinafter referred 


to as ‘Humansrus 3’) in order to support the Environmental Impact Assessment (EIA) 


process. The purpose of this SWMP is to determine how precipitation will affect the 


proposed site and provide solutions that could mitigate any negative impacts expected 


to occur at the proposed site.  


Humansrus 3 is proposed to have a contracted capacity totaling 75 MW and an estimated 


footprint of 216ha.Humansrus 3 is situated on the Farm Humansrus 147, 10km South-East 


of Copperton and 50km South-West of Prieska in the Northern Cape (as shown in Figure 1). 


The coordinates for the Humansrus 3 are provided in Table 1, below: 


Table 1: Coordinates of Humansus 3 


Latitude Longitude 


29°58'47.31"S 22°23'8.06"E 


 


Figure 1: Google Map depicting the location of Humansrus 3 (Google Maps, 2016) 
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The scope of this report includes: 


1. Determining the catchment area for Humansrus 3 using QuantumGIS™; 


2. Using the South African National Roads Agency Limited (SANRAL) Drainage 


Manual (2006) in order to estimate flood peak for the catchment for a return 


period of 1:50 years; 


3. Providing potential solutions in order to mitigate any negative impacts that 


could occur at the site during its project lifecycle. 
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2. PROJECT SITE CHARACTERISTICS 
 


 


Humansrus 3 is situated near the town of Copperton in the central Karoo Region of the 


Northern Cape. The Karoo is a semi-desert natural region with sparse flora consisting mainly 


of shrubs and succulents. The region has a dry climate with low rainfall and cloudless skies; 


extremes of hot and cold temperatures are often common. Figure 2 depicts the sparse 


vegetation on which Humansrus 3 will be developed.  


Economic activities in the surrounding area are primarily mining, renewable energy 


developments (PV, Concentrated Solar Power (CSP), and wind), and agriculture 


(particularly sheep farming). 


 


Figure 2: View of the Humansrus 3 site taken from the R357 (Google Maps, 2016) 


Humansrus 3 is proposed to have a maximum contracted capacity of 75MW and consist of 


the following elements: 


 PV panels; 


 Mounting structures on which the solar modules will be connected; 


 Inverters and a facility substation; 


 Connection from the facility substation to Eskom’s injection point (assumed to be 


Kronos MTS); 


 Site offices and ablution facilities (both temporary and permanent depending of stage of 
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project development); 


 Access roads and fencing; and 


 Installation of cabling. 


2.1 Climate Conditions in the Region 


The region receives very little annual precipitation, with most of the rainfall typically 


occurring during the autumn months. Temperatures vary drastically throughout the year, 


with an annual average range of 16°C. Extreme high temperatures are experienced in the 


summer months when the mercury reach sits around 35°C, whereas the winter months often 


yield drastic low temperatures with an average temperature of 1°C during the middle of 


winter. Figure 3 shows average precipitation and temperature for the months of the year 


(Climate Data, 2016). 


 


2.2 Figure 3: Climate conditions of Prieska, Northern Cape 


Topography of the Region 


The region associated with Huamansrus 3 has a very mild gradient with an average range of 


0-2% throughout the site, as can be seen in Figure 4. The site has a gentle concave shape 


with the drainage pattern having a general flow towards the North-West. 
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Figure 4: General slope pattern of the Humansrus 3 site 


  


General Slope Direction 


(0-2% gradient) 
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3. METHODOLOGY 


 
In order to determine how precipitation will affect the proposed site, a method for 


calculating the flood peak was chosen. The characteristics of the project site have been 


compared with that of the SANRAL Drainage Manual (2006), and the following assumptions 


were made: 


 The Rational method was used for the flood calculation;  


 The recurrence period of 1:50 years was chosen as this will reduce the risk of increased 


maintenance occurring during the operational phase of the project’s life cycle; 


 All potential solutions that were developed took both the Humansrus 3 facility, as well 


as the current environmental conditions, in to account. 


This resulted in the following procedure being followed: 


1. Catchments were determined according to the watercourses running through the site; 


2. The area of these catchments and lengths of the watercourses were then calculated; 


3. The gradient of the catchment was then determined through the ‘1085 method’. 


4. The Rational method was then used in order to determine the flood peak; and 


5. Potential solutions were developed in order to mitigate future risk occurring. 
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4. CALCULATIONS 


 
In order to reduce the risk of damage to the facility over its lifecycle, a return period of 1:50 


years was chosen. The steps taken in order to determine this flood peak are described below.  


4.1 Determine the size of the catchment 


The catchments were measured using QuantumGIS™ software. There were two non-


perennial river courses that ran through the site creating two catchments. Figure 5 shows the 


estimated catchments with their general run-off into their respective non-perennial river 


courses. 


 


Figure 5: Catchments and Watercourses for Humansrus Solar 3 


Table 2 illustrates the area and length measurements for both the catchments and their 


respective watercourses. The data calculated was then used in the following equations in 


order to determine the flood peaks. 


Table 2: Sizing of Catchments and Watercourses 


Catchment Area (km2) Length of watercourse (km) 


1 0.549 1.446 


2 0.236 1.113 
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4.2 Calculating the Peak Flow 


The Rational method was used in order to determine the peak flow for the catchment area. 


This method was used due to the size of each catchment being less than 15km2. This 


application is based on the following assumptions (adapted from SANRAL, 2006): 


 The rainfall has a uniform area distribution across the catchment area; 


 The rainfall has a uniform time distribution equal to at least the time of concentration 


(Tc); 


 Peak discharge occurs when the total catchment contributes to the flow at the end of Tc; 


 The runoff coefficient (C) remains constant throughout the duration of the storm; 


 The return period of the peak flow (T) is the same as that of the rainfall intensity. 


The rational method is governed by Equation 1 (SANRAL, 2006), 


Equation 1: Rational Method 


𝑄 =
𝐶. 𝑖. 𝐴


3,6
 


Where, 


Q  = Peak flow (m3/s) 


C  = Run-off coefficient (dimensionless) 


i  = Average rainfall intensity over catchment (mm/hr) 


A  = Effective area of catchment (km2) 


3,6  = Conversion factor 


4.2.1 Run-off Coefficient (C) 


The run-off coefficient is a dimensionless value based on the most significant factors 


affecting the rainfall-run-off relationship. Figure 6 and Equation 2 were used in order to 


calculate the coefficient. 







 


 


     


 


                                            SWMP | Rev. 5| March 2016                                                      pg. 14 
 


 


Figure 6: Table of significant variables used to calculate C (SANRAL, 2006) 


Equation 2: Run-off Coefficient:  


𝐶 = 𝐹𝑡(𝐶𝑠 + 𝐶𝑃 + 𝐶𝑉) 


Where, 


Ft  = 0.95 (Coefficient factor for 1:50 year return period) 


The run-off coefficient was calculated to be 0.238. The specific values used are listed in 


Appendix 1. 


4.2.2 Rainfall Intensity (i) 


In order to determine what the largest peak discharge for a given return period (1:50 years) 


will be, the storm rainfall should have a duration equal to that of the time required for the 


whole catchment to contribute to run-off, defined as the time of concentration (TC). TC, for a 


defined watercourse where channel flow occurs, is governed by Equation 3: 


Equation 3: Time of Concentration: 


𝑇𝐶 = (
0.87𝐿2


1000𝑆𝑎𝑣
)0.385 


Where, 


TC  = Time of concentration (hours) 


L  = Length of longest watercourse (km) 


Sav  = average slope (m/m) 
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Sav was calculated using the ‘1085 Method’. This calculation is expressed in Equation 4: 


Equation 4: 1085 Method: 


𝑆𝑎𝑣 =
𝐻0.85𝐿 − 𝐻0.1𝐿


(1000)(0.75𝐿)
 


Where, 


H0.1L  = Elevation at 10% length of the watercourse (m) 


H0.85L  = Elevation at 85% length of the watercourse (m) 


L  = Length of the longest watercourse (km) 


The time of concentration for watercourse 1 and 2 was calculated to be 0.516hrs and 


0.395hrs respectively.  


Therefore, the rainfall intensity (i) for the region was determined using Equation 5: 


Equation 5: Rainfall Intensity: 


𝑖 = (𝑟𝑒𝑔𝑖𝑜𝑛𝑎𝑙 𝑓𝑎𝑐𝑡𝑜𝑟) ∗ (𝑀𝐴𝑃 𝑓𝑎𝑐𝑡𝑜𝑟) ∗ (𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑓𝑎𝑐𝑡𝑜𝑟) 


Where, 


𝑅𝑒𝑔𝑖𝑜𝑛𝑎𝑙 𝑓𝑎𝑐𝑡𝑜𝑟 (𝑖𝑛𝑙𝑎𝑛𝑑) =
217.8


(1 + 4.164 ∗ 𝑡)0.8832
 


𝑀𝐴𝑃 𝑓𝑎𝑐𝑡𝑜𝑟 =  
18.79 + 0.17 ∗ 𝑀𝐴𝑃


100
 


𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑓𝑎𝑐𝑡𝑜𝑟 = 1.3 @ 1: 50 𝑦𝑒𝑎𝑟 𝑟𝑒𝑡𝑢𝑟𝑛 𝑝𝑒𝑟𝑖𝑜𝑑 


Where, 


i  = Rainfall intensity (mm/hr) 


t  = Storm duration 


MAP  = Mean annual precipitation (mm/yr) 


 


The rainfall intensity for catchment 1 and 2 was calculated to be 24.05mm/hr and 


28.03mm/hr respectively. 


4.2.3 Effective Catchment Area (A) 


The effective catchment was calculated using QuantumGISTM Software and is shown in 


Table 2. 


4.3 Finding of Results 


By using Equation 1, the following results for the peak flow were obtained, as shown in 


Table 3. There is a low peak flow for watercourse 1 and 2 in Humansrus 3, which is due to 


the very flat gradient and the lack of annual rainfall in the area. However, in order to reduce 


unforeseen risk of damage to the facility, preventative measures are provided in the 


following section. 
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Table 3: Peak Flow for the Watercourses 


Watercourses Peak Flow (m^3/s) 


1 0.87 


2 1.02 
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5. PROPOSED PREVENTATIVE MEASURES 


 


The following measures have been proposed in order to reduce the risk of damage occurring 


to the facility and the environment. 


5.1 Preventative Storm Water Measures 


These measures are proposed in order to reduce the disruption of vegetation and 


watercourses within the region where Humansrus 3 will be located. 


5.1.1 Watercourse 1 and 2 


As far as reasonably possible, the two watercourses running through the Humansrus 3 site 


must not be altered or filled in. Disruption of these watercourses will cause the drainage 


channels to divert elsewhere and could potentially result in flooding or waterlogged regions 


developing. 


5.1.2 Removal of Vegetation 


Disruption of all existing contours and vegetation must be kept to a minimum. Where these 


disruptions have to occur, provisions must be made in order to guide the rainwater away 


from the facility, or to increase vegetation further up slope in order to decrease run-off. 


5.2 Applied Storm Water Measures 


With vegetation and watercourses inevitably being disrupted due to the construction of the 


facility, the following measures are proposed: 


5.2.1 Access road 


The site access road, that is to be constructed off the R357, is to be designed with road 


drainage systems in order to prevent excessive surface run-off. The following procedures 


can be implemented in order to reduce this: 


 Kerbs: concrete structures used in order to divert run-off along a channel. Figure 7 shows 


cross section details of some typical kerbs. 


 Berms: small ridges placed on top of an embankment to prevent erosion by run-off down 


the side of the embankment. 


The outlets placed in kerbs and berms must be placed correctly in order to ensure satisfactory 


operation of drainage systems.  
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Figure 7: Cross section of typical kerbs (SANRAL, 2006) 


5.2.2 Discharge Channels 


Discharge channels are open waterways with longitudinal slopes of less than 10%. These 


channels must be implemented in order to redirect water away from the facility and towards 


the natural drainage lines that would have originally received the water from the area. 


Figure 8 shows a stepped channel, this channel design is used to dissipate energy as the water 


flows downhill. 


 


Figure 8: Stepped energy dissipater channel (SANRAL, 2006) 
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5.3 Erosion Protection Measures 


With disruption of the regions natural drainage lines, there is potential of localised erosion 


occurring to the facility. Therefore, the following preventative measures have been 


developed. 


5.3.1 Topography 


The vegetation and natural topography must be disturbed as little as possible throughout the 


site. Where large excavation has occurred, retaining walls must be sufficiently implemented. 


5.3.2 Implementation of Gabions 


Gabions must be implemented when localised erosion could occur. The gabions can be 


placed as either the lining of channels for protection against scour or as reinforcement along 


the edges of banks. Figure 9 and 10 provide erosion protection examples. 


 


Figure 9: Gabions protection on walls of channel 
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Figure 10: Gabions used for bank stabalisers 


5.4 Wastewater Management 


During the lifecycle of the facility, the production of wastewater will occur predominately 


during the construction phase. Chemicals used could potentially cause short-term 


deterioration to the surface water quality and nearby watercourses. It is proposed that all 


contractors provide detailed method statements as to how these risks of pollution can be 


mitigated. These method statements must all comply with the Environmental Management 


Plan.  


5.4.1 Wash Water runoff 


During the operational phase of the project lifecycle, cleaning of the panels is likely to cause 


nominal additional run-off. According to a previous study completed (namely Humansrus 1 


Pty (Ltd)), the cleaning of the panels is estimated to occur twice a year, for a duration of 


around two weeks, resulting in ±3 l/m2 of wash water used. However, due to the size and 


topography of this site, the low water volumes would cause minimal risk of erosion to the 


facility. The wash water used must also be chemical free so no pollution of ground water 


will occur. 


Other water-free contenders can be used in order to provide for a more environmentally 


friendly solution. Figure 10 shows a machine developed by Eccopia which does a daily brush 


sweep of the panels over a defined time interval. 
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Figure 11: Ecoppia's E4 cleaning panels (Pickerel, 2015) 


5.4.2 Sewage Disposal 


All sewage generated on site will be disposed of adequately. During the construction phase, 


temporary ablution facilities (chemical toilets) will be used for all workers on site. 


‘Honeysucker’ trucks will be used, on a regular basis, to transport collected sewage to a 


nearby waste water treatment works. 


The operational phase of the project will require a more permanent means of sewage 


disposal. Connection to the sewage network could prove difficult due to the remote locality 


of the facility. Septic tank systems (conservancy tanks) would provide for an adequate long 


term solution. It is recommended that the tanks be equipped with a float switch controlled 


alert system so that no overspill occurs during operation. 


5.5 Impeding, Diverting and Changing Characteristics of the 


Watercourses 


The proposed layout of Humansrus 3 should be developed to avoid, where practical, as many 


watercourses within the site. Where impeding of these watercourses has occurred, all 


development must ensure that the flows are not disrupted and that erosion protection is 


placed appropriately. 


Figure 12 shows a potential site layout of the facility with watercourse 1 and 2 running 


directly through the site. However, with annual run-off in the region being very low and 


water beds being predominately dry throughout the year, the implementation of the PV 


facility across the two watercourses will cause little impact to the natural drainage patterns 


of the region. Nevertheless, by crossing these watercourses, the 32m buffer area will be 


impeded. Therefore, the following measures are recommended in order to mitigate any risk 


of damage occurring to both the facility and surrounding environment. 
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Figure 12: Potential Site Layout 


5.5.1 Water Use License Application (WULA) 


If the 32m buffer zone for the watercourses is impeded, a WULA will be required. This 


application will need to be issued from the Department of Water and Sanitation (DWS) in 


terms of the National Water Act 36 of 1998 Section 21. These applications are subdivided 


as follows: 


(a) Taking water from a water resource; 


(c) Impeding or diverting the flow of water in a watercourse; and 


(i) Altering the bed, banks, course or characteristics of a watercourse. 


5.5.2 Installation of the Internal Road Network 


The internal road network must be designed in order to avoid crossing of the watercourses 


as much as possible. However, where crossing of this watercourse will occur, the following 


method is proposed for construction.  


1. Remove all plants growing within the construction footprint; 


2. Excavate topsoil and store separately; 


3. Excavate the strip footings for the foundations of the cut-off walls; 


4. Cast concrete walls and place gabion mattresses; 


5. Build road layer; and 


6. Replace topsoil and plants. 


Watercourse 1 


Watercourse 2 
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In the event of rainfall occurring during construction within the watercourse, civil works 


within the watercourse will be stopped and temporary erosion protection measures put in 


place. 


5.5.3 Installation of Solar PV Array 


The installation of all of PV array must adhere with materials that are able to withstand the 


local climate constraints of the region. The following method for installation of PV array 


within the watercourses on site is recommended:  


1. Establish internal road network prior to the civil works in all watercourses and restrict 


vehicle access to these roads; 


2. Demarcate the construction footprint in watercourses and prevent access by workers to 


areas outside of the construction footprint in these areas; 


3. Undertake work during a dry season of the watercourses; 


4. Remove plants growing within the construction footprint; 


5. Excavate topsoil and store separately; 


6. Install foundation posts in areas where subsurface areas are hard, or  


7. Install poles with a length of 170 – 240 mm and a width of 50 – 60 mm with a percussion 


hammer; 


8. Assemble mechanical structure on top of poles; 


9. Mount and electrically connect PV modules on top of the tracking platforms; and 


10. Replace topsoil and plants. 


In the event of rainfall occurring during construction within the watercourse, civil works 


within the watercourse will be stopped and temporary erosion protection measures put in 


place. 


5.5.4 Internal Reticulation and Trenching 


Where solar PV array is constructed within the watercourses, trenches will need to traverse 


these features for installation of cabling. Therefore, it is proposed that the followed method 


be followed for installation of all reticulation:  


1. Remove plants growing within the construction footprint; 


2. Excavate topsoil and store separately; 


3. Excavate subsurface material; 


4. Install electrical cabling in trenches; 


5. Replace excavated material; and 


6. Replace topsoil and rescued plants. 


In the event of rainfall occurring during construction within the watercourse, civil works 


within the watercourse will be stopped and temporary erosion protection measures put in 


place. 
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5.5.5 Installation of Inverters, Laydown area and housing facilities 


All inverters, the Laydown area, and housing facilities within the site are recommended to 


be developed outside of the prescribed 32m buffer area of the watercourses. 
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7. CONCLUSION AND RECOMMENDATIONS  


 


The study found that both of the peak flows for Humansrus 3 were below 1.1m3/s. These low 


values are due to the flat topography and lack of annual rainfall in the region. Therefore, it 


can be concluded that Humansrus 3 will have a low risk of flooding occurring during its 


project lifecycle.  


However, the following recommendations are proposed in order to further reduce this risk 


and to also mitigate potential negative impacts from occurring on the surrounding region. 


 Preventative measures are to be implemented in order to disrupt the environment as little 


as possible.  


 All access roads require proper drainage systems in place in order to channel water away 


to a culvert. 


 All excavations and drainage channels must be adequately protected against potential 


erosion. 


 Mitigation measures must be provided by all personnel that negatively affect the quality 


of the ground water. 


 Wash water used must be chemical free or water-free options must be implemented (if 


feasible). 


 All sewage created on site must be contained and eventually removed from site. 


 All development within the watercourses must be constructed in a manner that will not 


disrupt the natural drainage pattern of the surrounding area. 
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APPENDIX 1- Excel sheet 


 
 


Rational method 


Description Symbol 
Value of watercourse 


Unit 
1 2 


Constants 


Return Period - 1:50 2:50 Years 


Coefficient factor - 0.95 0.95 m/m 


at 10% of watercourse 0.1L 1094 1095 m 


at 85% of watercourse 0.85L 1105 1105 m 


Length of watercourse L 1.446 1.113 km 


Area of catchment A 0.549 0.549 km2 


Frequency factor - 1.3 1.3 - 


Mean Annual Precipitation MAP 27.08 27.08 mm/yr 


Calculations 


Peak flow Q 0.87 1.02 m3/s 


Run-off coefficient C 0.24 0.24 - 


Surface Slope Cs 0.06 0.06 - 


Permeability Cp 0.12 0.12 - 


Vegetation Cv 0.07 0.07 - 


Time of Concentration Tc 0.52 0.40 hours 


Average Slope Sav 0.01 0.01 m/m 


Rainfall Intensity i 24.05 28.03 mm/hr 


Regional factor Rf(inland) 79.09 92.17 - 


MAP factor MAP 0.23 0.23 mm/hr 
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1. INTRODUCTION 
 


 


 


Humansus Solar 3 (Pty) Ltd appointed Atlantic Renewable Energy Partners (Pty) Ltd to prepare 


a Traffic Impact Assessment (TIA) and Management Study for the proposed Humansrus 


Solar 3 (Pty) Ltd solar photovoltaic (PV) facility (hereinafter referred to as ‘Humansrus 3’). 


Humansrus 3 is situated on the Humansrus Farm 147, 10km South-East of Copperton and 50km 


South-West of Prieska in the Northern Cape (as seen in Figure 1). The coordinates for 


Humansrus 3 are provided in Table 1, below: 


 
Table 1: Humansrus 3 locality 


Latitude Longitude 


29°58'51.57"S  22°23'15.12"E 


 


Humansrus 3 is proposed to have a contracted capacity totaling 75 MW and an estimated 


footprint of 226ha. 


 


Figure 1: Google Map depicting the location of Humansrus 3 (Google Maps, 2016) 


1.1 Scope of the Report 


The scope of this report is to analyses all transport requirements needed to support 


the construction and development of the proposed Humansrus 3 solar facility. 


 


In order for this study to be completed, the following procedures were followed: 


1. All knowledge was gathered pertaining to freight transport routes throughout the 


country; 


2. Confirmation of all permits required for uninterrupted travel to and from site; 
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3. Confirmation of all freight and transport requirements during construction and 


maintenance; 


4. Provision of a primary freight route with auxiliary routes as standbys; and 


5. Provision all necessary traffic accommodation measures during construction of the access 


to site off the Provincial road (R357). 


1.2 Key Considerations for the Traffic Impact Assessment and 


Management Study 


The following main considerations have been devised in order to facilitate the development of 


this study: 


 All local elements sourced within South Africa will be transported from the manufacturing 


centres (Johannesburg, Gauteng; Pinetown, KZN); 


 All international elements required for development will be imported via the most feasible 


South African Port; 


 The largest component to be transported will be 1 x 70t transformer (80MVA); 


 The maximum vertical clearance will not exceed 4.2m for abnormal loads; 


 All routes will follow national and provincial roads; 


 All basic materials such as concrete and other road materials will be sourced from nearby 


towns; and 


 Traffic accommodation measures will be taken during construction. 
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2. PROJECT SITE CHARACTERISTICS 
 


 


 


Humansrus 3 is situated near the town of Copperton in the Central Karoo Region, Northern 


Cape. The farm Humansrus 147 is intersected by the R357, with the R386, R403 and N10 


feeding onto the road (depicted in Figure 2). Economic activities in the surrounding area are 


primarily mining and renewable energy developments (PV, Concentrated Solar Power (CSP), 


and wind). 


 


 


Figure 2: Locality map of Farm 147 (Google Maps, 2016) 


Humansrus 3 is proposed to have a maximum contracted capacity of 75MW and consist of the 


following elements: 


 Photovoltaic (PV) panels; 


 Mounting structures on which the solar modules will be connected; 


 Inverters and a facility substation; 


 Connection from the facility substation to Eskom’s injection point (assumed to be Kronos 


MTS); 


 Site offices and ablution facilities (both temporary and permanent depending of stage of 


project development); 


 Access roads and fencing; and 


 Cabling and pipe networks situated underground. 


 


The following Assumptions are made for materials during the construction of Humansrus 3: 


 All basic building materials comprising concrete, road materials, etc., will be supplied out 
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of local towns (Prieska and Kimberley) near to the site; 


 All inverters and other locally assembled equipment will be delivered from the 


manufacturing centres, either out of Johannesburg, Gauteng, or Pinetown, KZN; 


 All  supplementary materials will be imported to nearby Ports and delivered to site via 


heavy vehicles with legal limits; and 


 The 70t transformer that will be imported will require an Abnormal Load permit prior to 


transportation. 


2.1 Access Points to Site 


The Department: Roads & Public Works (DRPW) has granted a no objection to road access to 


Humansrus 3 facility off the R357- further details can be seen in Appendix 4. Two potential 


access options are proposed: 


 Road Access alternative 1 (Alternative) sits close to the boarder of Farm 147 


(29°58'1.58"S; 22°23'21.78"E). The access route feeds directly onto the most Northern 


corner of Humansrus 3 preferred layout - as shown in Figure 3. 


 Road Access alternative 2 (Preferred) is 2,39km South-West of Road Access alternative 1 


and feeds directly onto the Western corner of Humansrus 3 preferred layout 


(29°58'53.77"S; 22°22'25.91"E) - as shown in Figure 3. This option runs adjacent to an 


existing Eskom line where the already existing road will be used for access to the site.  It 


is furthermore understood that Eskom plans to decommission this line. 


 Road Access Alternative 3 (alternative) is positioned directly opposite Road Access 


alternative 2. It feeds onto the Southern portion of Humansrus 3 alternative site- as seen in 


Figure 3. 


Figure 3: Access points off the R357 (Google Maps, 2016) 
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3.  LEGISLATION 


 


In terms of the Road Safety Act (No. 29 of 1989), a freight transport vehicle that exceeds the 


following permissible maximum specifications will require an Abnormal Permit:  


 Length: 22m for an interlink, 18.5m for truck and trailer and 13.5m for a single unit truck 


 Width: 2.6m 


 Height: 4.3m measured from the ground. Possible height of load – 2.7m. 


 Weight: Gross vehicle mass of 56t resulting in a payload of around 30t 


 Axle unit limitations: 18t for dual and 24t for triple-axle units. 


 Axle load limitation: 7.7t on front axle and 9t on single or rear axles. 


The application for an Abnormal Permit must be submitted to the Department of Transport and 


Public Works (DTPW) for all vehicles that exceed these specifications. An Abnormal Permit 


is required per province that the freight will transit through, and an escort car is required to 


accompany the abnormal load vehicle to site. 


4. TRIP GENERATION 
 


 


It is anticipated that the following vehicles will access the site during construction: 


 Conventional heavy vehicles within legal limits. 


 40ft container trucks transporting solar panels and frames as well as the inverters, which 


are within the freight limitations. 


 Pickup vehicles transporting light loads. 


 All earth work vehicles (J.C. Bamford Excavator’s (JCB), bulldozers, diggers, etc.) 


 Heavy vehicles requiring abnormal permits for transportation. 


4.1 Traffic Volumes 


It is estimated from previous projects (Humansrus Solar 1 Pty (Ltd) and Humansrus Solar 2 


Pty (Ltd)) that the number of heavy vehicles per 7MW installation would be between 300 and 


400 heavy vehicle trips depending on the site condition and founding requirements. 


 


The project has a total capacity of 75MW which would therefore require 3000 to 4000 heavy 


vehicle trips. The estimated time period for construction is nine months to a year, averaging 


15-20 trips/ day, which is not expected to have a significant effect on peak hour traffic. 


 


According to the previous projects, the N10 experiences an Average Daily Traffic (ADT) of 


between 200-400 vehicles with a maximum hourly flow of 25 veh/hr. 


 


As for the R357, a study was performed by Proman, which registered an ADT of 141 vehicles 


with a peak daily flow of 18 veh/hr (as seen in Appendix 1). Therefore, it can safely be 


concluded that the increase in traffic flow due to the heavy vehicles travelling to site will not 


significantly increase congestion on either of the roads. 







 


 


 10 


4.2 Access Route from Port 


The Ports considered to be the most practical for the imported elements were Port Elizabeth 


(P.E.)/Coega and Saldanha Bay, with P.E. being the preferred port. There are multiple routes 


that can be taken in order to transport elements to site. However, in accordance with the 


considerations outlined in Section 1, as well as the Ports Authority’s preferences for freight 


transport, the following two transport routes were assessed. 


 


4.2.1 Access Route 1 (Preferred) 


Access Route 1, shown in Figure 4, was selected as it is the shortest and most practical from a 


port to the site. The route starts at P.E. Port/Coega and is a total distance of 695km. Table 2 


provides a brief description of the main roads that will be travelled as well as the traffic 


congestion during peak hours. 


 


Figure 4:  Access Route 1: PE Port to site (Google Maps, 2016) 
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Table 2: Preferred route characteristics 


Roads Used Distance Description 


M4 2.7km 


P.E. Port to N2 


 


 Metropolitan highway 


 Urban traffic 


 Constant/fast traffic flow 


during rush hours  


 


N2 and N10 671km 


N2 onto N10 to 


R357 in Prieska 


 National road 


 Two lane road with surfaced 


shoulders in place 


 Constant/fast traffic flow 


during rush hours  


R357 22km 


R357 to site 


entrance 


 Provincial( Route) 


 Single lane carriageway 


 Minor main route 


 Constant/fast traffic flow 


during rush hours  


 


4.2.2 Access Route 2 (Alternative) 


Should the P.E. Port be inaccessible for any reason, Saldanha Bay Port would be used for all 


imported elements needed. The Saldanha Bay route to site has two main options to follow; the 


preferred route is shown in blue in Figure 5, and the alternative shown in grey. The blue route 


is preferred as the congestion on this route will be less, consequently decreasing the chance of 


collision when large freight is being hauled. Table 3 provides further information on the route 


which has a total distance of 964km. The alternative route (grey route) contains a large section 


of gravel road from Brandvlei up until the Kronos Substation positioned opposite the site. It is 


therefore recommended that this option be avoided for all transit of large/fragile freight. 
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Figure 5: Access Route 2: Saldahna Bay Port to site (Google Maps, 2016) 


 
Table 3: Alternative route from Saldanha Port 


Main Roads 


Used 
Distance Description 


R45 and 


R311 


89km 


Saldanha Bay 


Port to N7 


 


 Major main route (R45) 


 Minor main route (R311) 


 Moderate-fast traffic flow 


during rush hours  


 


R46 168km 


From R311 on 


N1 


 


 Major main route 


 Single lane road 


 Constant/fast traffic flow 


during rush hours 


 


N1 658km 


From N1 to 


Prieska 


 National route 


 Constant/fast traffic flow 


during rush hours 
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R357 48.9km  Provincial( Route) 


 Single lane carriageway 


 Minor main route 


 Constant/fast traffic flow 


during rush hours  


For locally sourced material, a number of towns throughout South Africa are available. Basic 


materials, such as concrete and road building material, can be sourced from the nearby towns 


of Prieska and Kimberley. Other, more complex, materials will need to be sourced further from 


site from larger centres. 


4.3 Routes from Manufacturing Centres 


The two main manufacturing centres to supply materials to site are Johannesburg, Gauteng and 


Pinetown, KZN.  


Johannesburg (Gauteng), will be used in order to provide all inverters and support structures. 


As shown in Figure 6, there are multiple routes to travel to site with all having relatively the 


same estimated time of arrival (ETA). The preferred route, shown in blue, has a total distance 


of 763km while travelling mainly along the N12. It must also be noted that traffic within the 


Johannesburg region can become congested on all main roads during rush hour times (7-


8:30am). Therefore, alterations in route choice may be necessary depending on what time 


freight is in transit. 


 


Figure 6: Potential routes from Johannesburg (Google Maps, 2016) 
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The other main centre, Pinetown (Kwazulu-Natal), will be used to assemble all modules 


required. As shown in Figure 7, there are multiple routes for transit. However, the preferred 


route (shown in blue), was chosen as this has the smallest ETA with a total distance of 1055km. 


Alternative routes, shown in grey, can be used as standby in case of unforeseen events 


occurring. It must also be noted that all three route options have toll segments. 


 


 


Figure 7: Transport route from Pinetown, KZN (Google Maps, 2016) 


5. PERMITTING AND LIMITATIONS 
 


 Toll segments are on all 3 routes from Pinetown’s manufacturing centre. 


 An Abnormal permit will be required for the transport of the transformer from P.E. 


Port/Coega. Estimated cost of this permit is R7000-R9000/trip depending on what vehicle 


configuration will be used. 


 Maximum vertical clearance for most routes is 5,2m for abnormal load. However, if the 


elements imported comes close to this height (exceeds 4,2m), a permit will need to be 


issued where a preferred route will be stated in the permit conditions. 


 Possible periodic maintenance roadworks by SANRAL could occur, particularly on the 


N10 and R357. However, no contracts to do so are currently in circulation. 


 The current limitations on road freight transport are: 


o Axle load limitation of 7,7t on front axle, 9,0t on single rear axles. 


o Axle unit limitations are 18t for dual axle unit and 24t for 3 axle unit. 


o Bridge formula requirements to limit concentration of loads and to regulate load 


distribution on the vehicle. 


o Gross vehicle mass of 56t. This means a typical payload of about 30t. 


o Maximum vehicle length of 22m for interlinks, 18,5m for horse and trailer and 


13,5m for a single unit. 


o Width limit of 2,6m. 







 


 


 15 


o Height limit 4,3m. 


6. TRAFFIC ACCOMMODATION DURING 


CONSTRUCTION 
 


During the construction of the access points to site, the route off the R357 will need to be 


upgraded in order to meet SANRAL standards. A T-Junction, like the one shown in Appendix 


2, will need to be constructed at the access point. This construction will need to adhere to 


Traffic Accommodation as per Standards set by the Department of Transport and Public Works 


(as seen in Appendix 3). All temporary road signs will need to comply with that of the South 


African Road Traffic Signs Manual. 


 


7. CONCLUSIONS AND RECOMMENDATIONS 


 
 


It can be concluded that there are no evident problems to be expected while hauling freight 


along any of the transport routes to site. However, it is advised that routes must be adapted in 


situations of unforeseen events occurring. 


The following recommendations were drawn according to the investigation on the Traffic 


Impact Assessment and Management Study for Humansrus 3: 


 ‘Access Road Entrance_Preferred’ shall be considered the preferred option to site unless 


stated otherwise; 


 Legal limits for normal heavy Vehicle freight will be required; 


 All imported elements shall be delivered to the P.E. Port/Coega and transported to site. 


However, if this Port is unavailable, Saldanha Bay Port will be used as back up; 


 All basic materials (concrete, road materials, etc.) shall be provided from nearby towns 


such as Prieska or Kimberley; 


 All material required for transport from the manufacturing centres will occur 


predominately from Pinetown, KZN and Johannesburg, Gauteng;  


 All permitting for abnormal loads, vertical height clearance, etc. shall be acquired prior to 


transit of elements; 


 Toll fees will need to be met on particular transport route coming mainly from Pinetown, 


KZN; 


 Routes will predominately occur on National and Provincial Roads with suitable standards 


for transport of container freight; 


 There is limited risk of delays for normal routine pending maintenance work of the time 


of transit and scheduling of road contract. 
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8. Appendix 1: Proman Traffic Summary 


 
 


 


 


  


Page 1


Station No: M10849


Road No: MR771 Description: generated by PROM AN developed by M icroZone


Road Surface Type: TARMAC Surfaced Shoulders: -


At Road Km Distance:


District Municipality: Pixley Ka Seme


Local Municipality SIYATHEMBA


GPS Longitude: Latitude:


Lanes: 2 Date From: (Sun) 09/10/2013


Direction 1: EAST - Date To: (Tue) 22/10/2013


Direction 2: WEST - Speed Limit (km/h): 120


Count Type: TEMPORARY Days Counted: 13


Dir 1 Total


Light ADT 60 122


Heavy ADT 10 19


Total ADT 70 141


87%


53%


62


%


50% 100%


9


50%


% Dir 1Dir 2


47%


49%


71


13%


PROMAN - Summary (Traffic Volumes)


22.465138 -29.942601


51%


% Dir 2
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9. Appendix 2: T-Junction on Class 2 Roads 


(SANRAL, 2016) 
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10. Appendix 3: Traffic Accommodation 


(SANRAL,2016) 
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11. Appendix 4: Road Access Approval 
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PLANT RESCUE AND PROTECTION PLAN: BACKGROUND & OBJECTIVES 


The purpose of the plant rescue and protection plan is to implement avoidance and mitigation measures 


to reduce the impact of the development of the Humansrus Solar 3 PV Facility on listed and protected 


plant species and their habitats.   


IDENTIFICATION OF SPECIES OF CONSERVATION CONCERN 


The ToPS (Threatened and Protected Species) regulations provide for the regulation of activities which 


may directly or indirectly impact threatened and protected species.  Such species are identified under 


NEMBA as well as by the National Red Data List of Plants.  At a provincial level, the Northern Cape 


Nature Conservation Act (2009) also provides lists of species which are protected within the province.  


Species listed under the National Red Data List of Plants as well as those protected under the provincial 


legislation must be specified on permit applications required for site clearing.  The only protected 


species observed at the site were Boscia foetida and Titanopsis calcarea, but other protected species 


that have been observed in the wider area which may be present at the site includes Hoodia gordonii, 


Hoodia flava, Lithops halli, Pachypodium succulentum, Mestoklema tuberosum, Aloe claviflora and 


Avonia ustulata.  The presence of these as well as any other protected species would need to be 


confirmed during a preconstruction walk-through of the facility.   


MITIGATION & AVOIDANCE OPTIONS 


Where listed plant species fall within the development footprint and avoidance is not possible, then it 


may be possible to translocate the affected individuals outside of the development footprint.  However, 


not all species are suitable for translocation as only certain types of plants are able to survive the 


disturbance.  Suitable candidates for translocation include most geophytes and succulents.  Although 


there are exceptions, the majority of woody species do not survive translocation well and it is generally 


not recommended to try and attempt to translocate such species.  Recommendations in this regard 


would be made following the walk-through of the facility footprint before construction, where all listed 


and protected species within the development footprint will be identified and located.   


 


RESCUE AND PROTECTION PLAN 


Preconstruction 


 Identification of all listed species which may occur within the site, based on the SANBI SIBIS 


database as well as the specialist EIA studies for the site and any other relevant literature.   


Before construction commences at the site, the following actions should be taken: 







Humansrus Solar 3 PV Facility – Plant Rescue & Protection Plan Page 3 
 


  A walk-through of the final development footprint by a suitably qualified botanist/ecologist to 


locate and identify all listed and protected species which fall within the development footprint.  


This would need to happen during the peak flowering season at the site which depending on 


rainfall is likely to be during late summer to autumn (March-April).   


 A walk-through report following the walk-through which identifies areas where minor deviations 


to roads and other infrastructure can be made to avoid sensitive areas and important 


populations of listed species.  The report should also contain a full list of localities where listed 


species occur within the development footprint and the number of affected individuals in each 


instance, so that this information can be used to comply with the permit conditions required by 


the authorization as well as provincial requirements.   


 Search and rescue operation of all listed species suitable for translocation within the 


development footprint that cannot be avoided.  Affected individuals should be translocated to a 


similar habitat outside of the development footprint and marked for monitoring purposes.  


Those species suitable for search as rescue should be identified in the walk-through report.  It is 


important to note that a permit is required to translocate or destroy any listed and protected 


species even if they do not leave the property.  Some plants can also be offered to national 


collections such as the National Botanical Gardens, but no plants should be allowed to go to 


private collectors unless this is approved by the provincial conservation authorities.   


Construction Phase 


 ECO to monitor vegetation clearing at the site.  Any deviations from the plans that may be 


required should first be checked for listed species by the ECO and any listed species present 


which are able to survive translocation should be translocated to a safe site.   


 Any listed species observed within the development footprint that were missed during the 


preconstruction plant sweeps should be translocated to a safe site. 


 Many listed species are also sought after for traditional medicine or by collectors and so the ECO 


should ensure that all staff attend environmental induction training in which the legal and 


conservation aspects of harvesting plants from the wild are discussed.   


 The ECO should monitor construction activities in sensitive habitats such as near rivers and 


wetlands carefully to ensure that impacts to these areas are minimized.   


 


Operational Phase 


 Access to the site should be strictly controlled and all personnel entering or leaving the site 


should be required to sign and out with the security officers.   


 The collecting of plants of their parts should be strictly forbidden and signs stating so should be 


placed at the entrance gates to the site. 
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IDENTIFICATION OF LISTED SPECIES 


In this section, the listed species known to occur in the area based on the site visit, other studies in the 


immediate areas as well as according to the SANBI SIBIS database.   


According to the SIBIS database, only two red data-listed plant species are known from the area, Hoodia 


gordonii which is listed as DDD (data deficient, insufficient information) and Salsola apiciflora which is 


listed DDT (Data Deficient – Taxonomically Problematic).  There are however a variety of nationally or 


provincially protected species present in the area which have been observed during previous site visits 


to the area including Hoodia gordonii, Hoodia flava, Lithops halli, Titanopsis calcarea, Pachypodium 


succulentum, Mestoklema tuberosum, Aloe claviflora, Avonia ustulata and Boscia foetida.   


There are also additional species present which are either protected under the National Forests Act such 


as Boscia albitrunca and Acacia erioloba or protected under the Northern Cape Nature Conservation Act 


of 2009, which includes Boscia foetida, all Mesembryanthemaceae, all species within the Euphorbiaceae, 


Amaryllidaceae, Asclepiadaceae, Oxalidaceae, Iridaceae, all species within the genera Nemesia, 


Jamesbrittenia and Anacampseros.  All protected species within these genera should be identified and 


located during preconstruction plant sweeps at the site.  All species protected under the provincial 


legislation need to be specified on any clearing permit applications for the site.   


 


MONITORING & REPORTING REQUIREMENTS 


The following reporting and monitoring requirements are recommended as part of the plant rescue and 


protection plan: 


 Preconstruction walk-through report detailing the location and distribution of all listed and 


protected species.  This should include a walk-through of all infrastructure including all new 


access roads, PV array areas, underground cables, power line routes, buildings and substations.  


The report should include recommendations of route adjustments where necessary, as well as 


provide a full accounting of how many individuals of each listed species will be impacted by the 


development.   


 Monitoring during construction by the ECO to ensure that listed species and sensitive habitats 


are avoided.  All incidents should be recorded along with the remedial measures implemented.   


 Post construction monitoring of plants translocated during search and rescue to evaluate the 


success of the intervention.  Monitoring for a year post-transplant should be sufficient to gauge 


success.   
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REVEGETATION & REHABILITATION PLAN - BACKGROUND & PURPOSE 


The purpose of the Humansrus Solar 3 PV Facility revegetation and rehabilitation plan is to ensure that 


areas cleared or impacted during construction activities of the proposed Facility are rehabilitated with a 


plant cover that reduces the risk or erosion from these areas as well as restores some ecosystem 


function.  The purpose the rehabilitation at the site can be summarized as follows: 


 Achieve long-term stabilisation of all disturbed areas to minimise erosion potential; 


 Re-vegetate all disturbed areas with suitable local plant species; 


 Minimise visual impact of disturbed areas; and 


 Ensure that disturbed areas are safe for future uses. 


It is also important to recognize that the rehabilitation plan should be closely aligned with the erosion 


control plan as the two factors are inextricably linked.   


ECOSYSTEM CONTEXT 


The site occurs within a semi-arid environment and a fundamentally different approach to rehabilitation 


efforts in such areas is required as compared to traditional rehabilitation approaches within more mesic 


areas.  In addition, rehabilitation techniques which rely on agricultural techniques such as the 


application of fertilizer and the planting of annual grasses or other alien species are not appropriate.  


The major implication of the semi-arid nature of the site is that the use of appropriate species and 


techniques is key in order to achieve long-term success.   


REHABILITATION MANAGEMENT PRINCIPLES 


Topsoil management 


Effective topsoil management is a critical element of rehabilitation, particularly in arid and semi-arid 


areas where soil properties are a fundamental determinant of vegetation composition and abundance.  


Although some parts of the site consist of exposed bedrock, most parts of the site have at least some 


topsoil.  Where any excavation or topsoil clearing is required, the topsoil should stockpiled and later 


used to cover cleared and disturbed areas once construction activity has ceased.   


 Topsoil is the top-most layer (0-25cm) of the soil in undisturbed areas.  This soil layer is 


important as it contains nutrients, organic matter, seeds, micro-organisms fungi and soil fauna.  


All these elements are necessary for soil processes such as nutrient cycling and the growth of 


new plants.  The biologically active upper layer of the soil is fundamental in the maintenance of 


the entire ecosystem.   


 Topsoil should be retained on site in order to be used for site rehabilitation.  The correct 


handling of the topsoil is a key element to rehabilitation success.  Firstly it is important that the 
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correct depth of topsoil is excavated.  If the excavation is too deep, the topsoil will be mixed 


with sterile deeper soil, leading to reduction in nutrient levels and a decline in plant 


performance on the soil.   


 Wherever possible, stripped topsoil should be placed directly onto an area being rehabilitated. 


This avoids stockpiling and double handling of the soil.  Topsoil placed directly onto 


rehabilitation areas contains viable seed, nutrients and microbes that allow it to revegetate 


more rapidly than topsoil that has been in stockpile for long periods. 


 If direct transfer is not possible, the topsoil should be stored separately from other soil heaps 


until construction in an area is complete.  The soil should not be stored for a long time and 


should be used as soon as possible.  The longer the topsoil is stored, the more seeds, micro-


organisms and soil biota are killed.   


 Ideally stored topsoil should be used within a month and should not be stored for longer than 


three months.  In addition, topsoil stores should not be too deep, a maximum depth of 1m is 


recommended to avoid compaction and the development of anaerobic conditions within the 


soil.   


MULCHING 


Mulching is the covering of the soil with a layer of organic matter of leaves, twigs bark or wood chips, 


usually chopped quite finely.  The main purpose of mulching is to protect and cover the soil surface as 


well as serve as a source of seed for revegetation purposes.   


 During site clearing the standing woody vegetation should not be cleared and burned, removed 


or mixed with the soil, but should be cleared separately.  The cleared vegetation should be 


stockpiled and used whole or shredded by hand or machine to protect the soil in disturbed areas 


and promote the return of indigenous species.  Where there is a low shrub or grass layer, this 


material can be cleared and mixed as part of the topsoil as this will aid revegetation and 


recovery when it is reapplied.   


 Mulch should be harvested from areas that are to be denuded of vegetation during construction 


activities, provided that they are free of seed-bearing alien invasive plants; 


 No harvesting of vegetation may be done outside the area to be disturbed by construction 


activities; 


 Brush-cut mulch should be stored for as short a period as possible, and seed released from 


stockpiles can also be collected for use in the rehabilitation process.  


SEEDING 


In some areas the natural regeneration of the vegetation may be poor and the application of seed to 


enhance vegetation recovery may be required.  Seed should be collected from plants present at the site 


and should be used immediately or stored appropriately and used at the start of the following wet 
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season.  Seed can be broadcast onto the soil, but should preferably be applied in conjunction with 


measures to improve seedling survival such as scarification of the soil surface or simultaneous 


application of mulch.   


 Indigenous seeds may be harvested for purposes of re-vegetation in areas that are free of alien 


or invasive vegetation, either at the site prior to clearance or from suitable neighbouring sites; 


 Seed may be harvested by hand and if necessary dried or treated appropriately  


 Seed gathered by vacuum harvester, or other approved mass collection method, from suitable 


shrubs or from the plant litter surrounding the shrubs must be kept apart from individually 


harvested seed; 


 No seed of alien or foreign species should be used or brought onto the site.   


Appropriate species for use at the site for rehabilitation and revegetation include the following: 


Grasses: 


 Fingerhuthia africana 


 Stipagrostis ciliata & S.obtusa 


 Eragrostis lehmanniana 


 Cynodon dactylon 


Shrubs 


 Pentzia incana & P.globosa 


 Ruschia spinosa  


 Rosenia humilis 


 


TRANSPLANTS 


Where succulent plants are available or other species which may survive translocation are present, 


individual plants can be dug out from areas about to be cleared and planted into areas which require 


revegetation.  This can be an effective means of establishing indigenous species quickly, this is however 


unlikely to be a viable option at the current site as there are few suitable species present, but if the 


conditions are wet then most species have some probability of surviving.  In addition, even if 


transplanted plants do not survive, they provide shelter for seedlings and more favourable 


microclimates.   


 Plants for transplant should only be removed from areas that are going to be cleared. 


 Perennial grasses, shrubs, succulents and geophytes are all potentially suitable candidates for 


transplant.   


 Transplants should be placed within a similar environment from where they came in terms of 


aspect, slope and soil depth.   
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 Transplants must remain within the site and may not be transported off the site. 


 Some species can also grow from cuttings and branches of many succulent species can be 


rooted in the field.   


USE OF SOIL SAVERS 


On steep slopes or areas where seed and organic matter retention is low, it is recommended that soil 


savers are used to stabilise the soil surface.  Soil savers are man-made materials, usually constructed of 


organic material such as hemp or jute and are usually applied in areas where traditional rehabilitation 


techniques are not likely to succeed.   


 In areas where soil saver is used, it should be pegged down to ensure that is captures soil and 


organic matter flowing over the surface.   


 Soil saver may be seeded directly once applied as the holes in the material catch seeds and 


provide suitable microsites for germination.  Alternatively, fresh mulch containing seed can be 


applied to the soil saver.   


 The site is however generally flat or gently sloping and it is not likely that there would 


disturbance at the site which requires the use of soil savers, but may be useful in situations 


where wind erosion is problematic.   


GENERAL RECOMMENDATIONS 


 Progressive rehabilitation is an important element of the rehabilitation strategy and should be 


implemented where feasible.   


 Once revegetated, areas should be protected to prevent trampling and erosion.  


 No construction equipment, vehicles or unauthorised personnel should be allowed onto areas 


that have been vegetated. 


 Where rehabilitation sites are located within actively grazed areas, they should be fenced.  


 Fencing should be removed once a sound vegetative cover has been achieved.  


 Any runnels, erosion channels or wash aways developing after revegetation should be backfilled 


and consolidated and the areas restored to a proper stable condition.   


MONITORING REQUIREMENTS 


As rehabilitation success, particularly in arid areas is unpredictable, monitoring and follow-up actions are 


important to achieve the desired cover and soil protection.   


 Re-vegetated areas should be monitored every 4 months for the first 12 months following 


construction.    
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 Re-vegetated areas showing inadequate surface coverage (less than 20% within 12 months after 


re-vegetation) should be prepared and re-vegetated; 


 Any areas showing erosion, should be re-contoured and seeded with indigenous grasses or 


other locally occurring species which grow quickly. 


 


CONCLUSIONS AND RECOMMENDATIONS 


 The most cost-effective way to reduce the cost and effort for rehabilitation is to reduce and 


minimize the disturbance footprint.  If the panel arrays can be constructed without clearing the 


site, then the amount of rehabilitation required would be low and any cleared areas would 


quickly become revegetated.   


 Where the vegetation is too tall for construction, a brush-cutter or tractor driven mower can be 


used to cut the bush down to a lower height, this is preferable to wholesale clearing as it leaves 


the soil surface intact.   


 The solar panels and roads within the development represent hard surfaces that will generate a 


lot of runoff.  As a result, effective runoff management is essential as is an effective vegetation 


cover to prevent widespread erosion across the site.  As the majority of the site is gently sloping, 


the risk of erosion is moderate and retaining vegetation cover between the rows of panels 


during construction is strongly recommended as a general strategy to reduce the overall 


management requirements of the facility.   


 The fire risk at the site is very low as there is not sufficient cover to carry a fire and therefore, 


there should not be a constraint on allowing the persistence of some vegetation within the site.   
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ALIEN PLANT MANAGEMENT PLAN OBJECTIVES 


The purpose of the Humansrus Solar 3 Alien Plant Management Plan is to provide a framework for the 


management of alien and invasive plant species during the construction and operation of the 


Humansrus Solar 3 PV Facility.  The broad objectives of the plan includes the following: 


 Ensure alien plants do not become dominant in parts or the whole site through the control and 


management of alien and invasive species presence, dispersal & encroachment. 


 Initiate and implement a monitoring and eradication programme for alien and invasive species. 


 Promote the natural re-establishment and planting of indigenous species in order to retard 


erosion and alien plant invasion. 


The recommendations and material provided in the plan results from background research as well as 


personal observations resulting from inspections at existing PV facilities that have already been built.   


PROBLEM BACKGROUND & LEGISLATIVE BACKGROUND 


Alien plants require management because they may impact biodiversity as well as the provision of 


ecosystem services which contribute to human livelihoods and well-being.  In recognition of these 


impacts, South Africa has legislation in place which requires landowners to clear or prevent the spread 


of certain declared weeds from their properties.  Within the context of the solar energy facilities, alien 


plant invasion can be problematic as they may increase the risk of fire within the facilities, shade the 


solar panels, spread into the surrounding natural vegetation or be more costly or difficult to control than 


the indigenous grassland.   


In terms of the legislation, the Conservation of Agricultural Resources Act (CARA, Act 43 of 1983), as 


amended in 2001, requires that landusers clear Declared Weeds from their properties and prevent the 


spread of Declared Invader Plants on their properties.  Table 3 of CARA lists all declared weeds and 


invader plants that must be controlled.  Alien plants are divided into 3 categories based on their risk and 


potential impact as an invader. 


 Category 1  - These plants must be removed and controlled by all land users. They may no longer 


be planted or propagated and all trade in these species is prohibited.   


 Category 2 – These plants pose a threat to the environment but nevertheless have commercial 


value. These species are only allowed to occur in demarcated areas and a landuser must obtain 


a water use licence as these plants consume large quantities of water.   


 Category 3 – These plants have the potential of becoming invasive but are considered to have 


ornamental value. Existing plants do not have to be removed but no new plantings may occur 


and the plants may not be sold. 


The following guide is a useful starting point for the identification of alien species: 
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Bromilow, C. 2010. Problem Plants and Alien Weeds of South Africa. Briza, Pretoria. 


ALIEN SPECIES PRESENCE & ABUNDANCE AT HUMANSRUS PV3 


The Humansrus Solar 3 PV Facility site is currently very lightly invaded by alien species.  The density of 


alien species within the intact vegetation is generally very low and is restricted to disturbed areas 


around watering points and kraal sites.  Within the intact vegetation, there are few alien species of 


significance; however, there are occasional Prosopis glandulosa trees present.  Should the development 


go ahead, then this is likely to one of the major alien species requiring control at the site.  Within 


favourable areas Prosopis glandulosa can become extremely dense and dominant, to the extent that 


livestock may be excluded from heavily invaded areas due to the dense brush that develops.  This 


species should be cleared from the invaded area around the watering point as it is likely to remain a 


persistent problem if seed input into the area is high.  Disturbance within the site is also likely to 


encourage alien plant invasion following construction and a variety of species are likely to increase and 


may become problematic within the site.  Species that typically become problematic within PV facilities 


include Salsola kali, Datura ferox, Tribulis terrestris and Argemone ochroleuca.  Which species become 


problematic depends to some extent on which species are able to colonise the site and the nature of 


disturbance at the site.   


Table 1.  List of alien species which are likely to become established at the site following construction 


and which may become problematic.  The list is not intended to be comprehensive and other species 


may also invade and become problematic.   


Family Species English name Afrikaans name Category 


Amaranthaceae Alternanthera pungens Paperthorn Kakiebubbeltjie Not Listed 


Amaranthaceae Amaranthus hybridus Common Pigweed Kaapse Misbredie Not Listed 


Amaranthaceae Amaranthus viridus Slender Amarath Skraal Misbredie Not Listed 


Amaranthaceae Gomphrena celosioides Globe Amaranth Mierbossie Not Listed 


Asteraceae Xanthium spinosum Spiny Cocklebur Boetebossie 1 


Chenopodiaceae Atriplex semibaccatta Australian Saltbush Brakbossie Not Listed 


Chenopodiaceae Chenopodium album White Goosefoot Withondebossie Not Listed 


Chenopodiaceae Salsola kali Russian Tumbleweed Rolbossie Not Listed 


Fabaceae Prosopis glandulosa Mesquite Heuningprosopis 2 


Papaveraceae Argemone ochroleuca Mexican Poppy Bloudissel 1 


Solanaceae Datura ferox Large Thorn Apple Groot Stinkblaar 1 


Solanaceae Nicotiana glauca Wild Tobacco Wildetabak 1 


Zygophyllaceae Tribulis terrestris Dubbeltjie Dubbeltjie Not Listed 


 


Additional information on these as well as the other alien species including photographs can be found 


on the following website: http://www.invasives.org.za/invasive-plants.html 


 



http://www.invasives.org.za/invasive-plants.html
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ACTIVITIES LIKELY TO IMPACT ALIEN SPECIES ABUNDANCE 


Alien species are adept at taking advantage of disturbance and many of their traits are linked to this 


ability.  This usually includes the ability to produce large amounts of seed or being flexible in terms of 


their size, growth form or reproductive strategy.  Alien plant control strategies therefore need to focus 


on these key attributes while management practices need to ensure that they do not create 


circumstances under which alien species are encouraged or can thrive.  Perhaps the most important 


aspects in this regard are minimising disturbance and ensuring the retention of indigenous vegetation as 


far as possible.  The vegetation of the site is shrub-dominated and does not pose a fire hazard, however, 


following disturbance the vegetation is likely to become grass and weed-dominated and this would 


increase the fire hazard.  As a result, maintaining the natural cover at the site as much as possible would 


result in the lowest long-term management requirement and cost. 


It is important to note that it is not possible or practical to prevent alien species from entering the 


facility site as seed.  Any activities which result in the loss of plant cover or the disturbance of the soil 


surface will stimulate the invasion of alien species.  This includes clearing for roads, panel arrays, 


building, substations and any other infrastructure.  


Within the context of the site, areas which receive runoff and those areas of disturbed soil which are not 


rehabilitated are likely to be most vulnerable to alien invasion, in the short term as well as during the 


operation phase of the development.  As runoff can create erosion and disturbance, it is also likely that 


poor runoff management at the site will promote the invasion of alien species.  During construction, 


there will be a large number of vehicles entering and leaving the site and many of these will have come 


from elsewhere and may bring seed of the above or other problem species with them in mud, dirt or 


material carried by the vehicles.  Therefore, even if a species is not currently present at the site, it is 


likely that it may become introduced during construction.  As it is easier to control alien species while 


their abundance is still low, control should begin during construction to ensure that species can be 


combatted while their abundance is still low.   


 


RECOMMENDED MANAGEMENT PRACTICE & CLEARING METHODS 


The following general principles and observations which underlie or impact the alien management plan 


can be made regarding the likely trajectories of vegetation change at PV facilities during and following 


construction: 


 There is likely to be a progression of alien species presence and abundance at the PV sites over 


time.  Initially, alien species are likely to be a significant and persistent problem due to the high 


levels of disturbance present at the sites following construction.  Most alien species are poor 


competitors and the lack of indigenous vegetation cover will encourage the growth of alien 


species.  Provided that alien species are controlled in a sensitive manner, a cover of perennial 
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grasses is likely to become well established with a couple of years.  This should discourage alien 


species which, with additional control, should become considerably less conspicuous within 5 


years of construction.  Some more competitive alien species may become established at this 


time and alien control strategies may need to be adapted over time to address the new problem 


species.   


 Alien species presence will vary from year to year in terms of abundance, density and the 


identity of species present.  This can be ascribed largely to variation in rainfall timing and 


amount, which will favour a different suite of species each year.  Therefore, occasional 


outbreaks of certain species is not likely to be cause for concern, whereas a persistent high or 


increasing abundance of a species is indicative of a species where control may be required.   


 Management practices will impact indigenous as well as alien species.  The dominant 


management practice at the PV facilities is likely to be mowing to control vegetation height and 


fire risk within the facility.  Regular mowing encourages the growth of low and creeping forms 


and discourages tall growth forms.  This principle is well demonstrated by garden lawns or 


sports fields where most alien species or weeds in the lawn can be eradicated simply through 


regular mowing.   


 Even without management intervention the vegetation composition of the facilities will change 


over time.  This is due to the shading effect of the panels and the uneven distribution of runoff 


from the panels.  So even where PV sites have not been cleared, it is likely that the vegetation 


beneath the panels will stabilise at a relatively low level on account of the shading effect, while 


the runoff at the leading edge of the arrays will encourage the presence of taller or more dense 


vegetation, which is problematic as shading of the panels may occur and a high plant biomass 


poses a fire risk.   


Without being too prescriptive as the exact methods and approaches to be used, the following general 


management practices should be encouraged or strived for: 


 Mowing excess vegetation by hand, for example with a weedeater, generates the lowest level of 


associated disturbance and is identified as the preferred method for vegetation control.  


However, this is time consuming and more mechanical means such as using a tractor with 


mower is also considered acceptable.   


 There is a target height to which vegetation should be cut.  If the vegetation is cut too low, then 


recovery of the grass layer will be slow and this may encourage erosion and an increase in alien 


invasion.  On the other hand, if the vegetation is not cut low enough, then recovery will be rapid 


and frequent follow-up control may be required.  It is recommended that the target height for 


vegetation after mowing should be about 10-15cm.   


 The maintenance of fire-breaks around the facilities is an important safety control and the roads 


around the perimeter of the facility should be maintained free of vegetation.  This is best 


achieved by manual clearing.  Within the facilities themselves, some vegetation recovery along 


the internal roads should be considered acceptable.   


 Where dense stands of alien species have established that cannot be controlled by manual 


means, some use of herbicides may be acceptable.  However, the associated safety precautions 
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should be taken with regards to the appropriate application methods as well as the use of 


personal safety equipment (These are outlined in greater detail below).  The best-practice 


clearing method for each species identified should be used. The preferred clearing methods for 


most alien species can be obtained from the DWAF Working for Water Website.  


http://www.dwaf.gov.za/wfw/Control/ 


 The effectiveness of vegetation control varies seasonally and this is also likely to impact alien 


species.  Control early in the wet season will allow species to re-grow and follow-up control is 


likely to be required.  It is tempting to leave control till late in the wet season to avoid follow-up 


control.  However, this may allow alien species to set seed before control and hence will not 


contribute towards reducing alien species abundance.  Therefore, vegetation control should be 


aimed at the middle of the wet season, with a follow-up event towards the end of the wet 


season.  There are no exact dates that can be specified here as each season is unique and 


management must therefore respond according to the state and progression of the vegetation.   


 Alien management is an iterative process and it may require repeated control efforts to 


significantly reduce the abundance of a species.  This is often due to the presence of large and 


persistent seed banks.  However, repeated control usually results in rapid decline once seed 


banks become depleted.   


 Some alien species such as Opuntia (Prickly Pear) and trees such as Prosopis (Mesquite) are best 


individually pulled by hand and in the case of Opuntia removed from the site.   


 It is expected that regular vegetation control to reduce plant biomass within the PV field will be 


conducted and that this will be timed so as to coincide with the critical growth phases of the 


most important alien species.  This will significantly reduce the cost of alien management as this 


should contribute towards the control of the dominant alien species and additional targeted 


control will be required only for a limited number of species.   


 


GENERAL CLEARING & GUIDING PRINCIPLES 


 Alien control programs are long-term management projects and should include a clearing plan 


which includes follow up actions for rehabilitation of the cleared area.   


 The lighter infested areas should be cleared first to prevent the build-up of seed banks.   


 Pre-existing dense mature stands ideally should be left for last, as they probably won’t increase 


in density or pose a greater threat than they are currently.   


 Collective management and planning with neighbours may be required in the case of large 


woody invaders as seeds of aliens are easily dispersed across boundaries by wind or water 


courses.    


 All clearing actions should be monitored and documented to keep track of which areas are due 


for follow-up clearing.  
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CLEARING METHODS 


 Different species require different clearing methods such as manual, chemical or biological 


methods or a combination of both.  


 However care should be taken that the clearing methods used do not encourage further 


invasion.  As such, regardless of the methods used, disturbance to the soil should be kept to a 


minimum.   


 Fire is not a natural phenomenon in the area and fire should not be used for alien control or 


vegetation management at the site.   


 The best-practice clearing method for each species identified should be used. The preferred 


clearing methods for most alien species can be obtained from the DWAF Working for Water 


Website.  http://www.dwaf.gov.za/wfw/Control/ 


 


USE OF HERBICIDES FOR ALIEN CONTROL 


Although it is usually preferable to use manual clearing methods where possible, such methods may 


create additional disturbance which stimulates alien invasion and may also be ineffective for many 


woody species which resprout.  Where herbicides are to be used, the impact of the operation on the 


natural environment should be minimised by observing the following:  


 Area contamination must be minimised by careful, accurate application with a minimum 


amount of herbicide to achieve good control.  


 All care must be taken to prevent contamination of any water bodies. This includes due care in 


storage, application, cleaning equipment and disposal of containers, product and spray 


mixtures.  


 Equipment should be washed where there is no danger of contaminating water sources and 


washings carefully disposed of in a suitable site.  


 To avoid damage to indigenous or other desirable vegetation, products should be selected that 


will have the least effect on non-target vegetation.   


 Coarse droplet nozzles should be fitted to avoid drift onto neighbouring vegetation.   


 The appropriate health and safety procedures should also be followed regarding the storage, 


handling and disposal of herbicides.   


For all herbicide applications, the following guidelines should be followed:  


Working for Water: Policy on the Use of Herbicides for the Control of Alien Vegetation. 


 


 


 


 



http://www.dwaf.gov.za/wfw/Control/
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A dense infestation of Stinkblaar 


(Datura ferox) growing at a South 


African solar PV plant shortly after 


construction.  A large proportion of 


this invasion could have been 


avoided if the vegetation beneath 


the panels had not been cleared as 


this vegetation would have utilised 


the water running off the front of 


the panels and limited the invasion 


of the Datura.   


 


 


ALIEN PLANT MANAGEMENT & MONITORING PLAN 


In order to implement the alien plant management plan, a monitoring and control schedule is required 


to evaluate the presence and on-going control of alien plants within the facility.  This provides a 


guideline on the frequency with which alien plants should be monitored and what parameters are likely 


to be important 


CONSTRUCTION PHASE ACTIVITIES 


The following management actions are aimed at reducing soil disturbance during the construction phase 


of the development, as well as reducing the likelihood that alien species will be brought onto site or 


otherwise encouraged. 


Action Frequency 


The ECO is to provide permission prior to any vegetation being cleared for 


development. 
Daily 


Clearing of vegetation should be undertaken as the work front progresses – mass 


clearing should not occur unless the cleared areas are to be surfaced or prepared 


immediately afterwards. 


Weekly 


Where cleared areas will be exposed for some time, these areas should be protected 


with packed brush, or appropriately battered with fascine work.  Alternatively, jute 


(Soil Saver) may be pegged over the soil to stabilise it. 


Weekly 


Cleared areas that have become invaded can be sprayed with appropriate herbicides Weekly 
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provided that these are such that break down on contact with the soil. Residual 


herbicides should not be used.  


Although organic matter is frequently used to encourage regrowth of vegetation on 


cleared areas, no foreign material for this purpose should be brought onto site.  Brush 


from cleared areas should be used as much as possible.  The use of manure or other 


soil amendments is likely to encourage invasion.  


Weekly 


Clearing of vegetation is not allowed within 32m of any wetland, 80m of any wooded 


area, within 1:100 year floodlines, in conservation servitude areas or on slopes steeper 


than 1:3, unless permission is granted by the ECO for specifically allowed construction 


activities in these areas. 


Weekly 


Care must be taken to avoid the introduction of alien plant species to the site and 


surrounding areas. (Particular attention must be paid to imported material such as 


building sand or dirty earth-moving equipment.)  Stockpiles should be checked 


regularly and any weeds emerging from material stockpiles should be removed. 


Weekly 


Alien vegetation regrowth on areas disturbed by construction must be controlled 


throughout the entire site during the construction period. 
Monthly 
 


The alien plant removal and control method guidelines should adhere to best-practice 


for the species involved.  Such information can be obtained from the DWAF Working 


for Water website.   


Monthly 
 


Clearing activities must be contained within the affected zones and may not spill over 


into demarcated No Go areas. 
Daily 
 


Pesticides may not be used.  Herbicides may be used to control listed alien weeds and 


invaders only. 


Monthly 


 


Wetlands and other sensitive areas should remain demarcated with appropriate 


fencing or hazard tape. These areas are no-go areas (this must be explained to all 


workers) that must be excluded from all development activities.   


Daily 
 


 


MONITORING – CONSTRUCTION PHASE 


The following monitoring actions should be implemented during the construction phase of the 


development. 


 


Monitoring Action  Indictor Timeframe 


Document alien species present 


at the site 
List of alien species Preconstruction 


Document alien plant 


distribution 


Alien plant distribution map within 


priority areas 
3 Monthly 


Document & record alien control 


measures implemented 
Record of clearing activities 3 Monthly 


Review & evaluation of control 


success rate 


Decline in documented alien 


abundance over time 
Biannually 
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OPERATIONAL PHASE ACTIVITIES 


The following management actions are aimed at reducing the abundance of alien species within the site 


and maintaining non-invaded areas clear of aliens.   


 


Action Frequency 


Surveys for alien species should be conducted regularly.  Every 6 months for 


the first two years after construction and annually thereafter.  All aliens 


identified should be cleared.   


Every 6 months for 2 


years and annually 


thereafter 


Where areas of natural vegetation have been disturbed by construction 


activities, revegetation with indigenous, locally occurring species should take 


place where the natural vegetation is slow to recover or where repeated 


invasion has taken place following disturbance. 


Biannually, but 


revegetation should 


take place at the 


start of the rainy 


season  


Areas of natural vegetation that need to be maintained or managed to reduce 


plant height or biomass, should be controlled using methods that leave the 


soil protected, such as using a weed-eater to mow above the soil level.   


When necessary  


No alien species should be cultivated on-site.  If vegetation is required for 


esthetic purposes, then non-invasive, water-wise locally-occurring species 


should be used. 


When necessary  


 


 


MONITORING – OPERATIONAL PHASE 


The following monitoring and evaluation actions should take place during the operational phase of the 


development.   


Monitoring Action  Indictor Timeframe 


Document alien species 


distribution and abundance over 


time at the site 


Alien plant distribution map Biannually 


Document alien plant control 


measures implemented & 


success rate achieved 


Records of control measures and 


their success rate.   


A decline in alien distribution and 


cover over time at the site 


Biannually 


Document rehabilitation 
measures implemented and 
success achieved in problem 
areas 


Decline in vulnerable bare areas over 
time 


Biannually 
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CONCLUSIONS AND RECOMMENDATIONS 


 As there are already a number of alien species present at the site, alien invasion following 


disturbance at the site is likely to occur rapidly.  As a result, alien control should begin during the 


construction phase to ensure that the density and abundance of alien species remains 


manageable into the operational phase. 


 In the short-term, soil disturbance is likely to be the dominant driver of alien invasion at the site.  


While, in the long-term the distribution of runoff is likely to be a key driver as those areas which 


receive water will be wetter and likely to contain a higher alien abundance.   


 As disturbance is the major initial driver of alien species invasion, keeping the disturbance 


footprint to a minimum is a key element in reducing alien abundance.  Wherever possible, the 


indigenous vegetation should be left intact as this will significantly reduce the likelihood of alien 


invasion.   
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OPEN SPACE MANAGEMENT PLAN - PURPOSE 


The purpose of the Humansrus Solar 3 PV Facility Open Space Management Plan is to provide a 


framework for the integrated management of the natural and semi-natural areas within and adjacent to 


the Humansrus Solar 3 PV Facility.   


PROBLEM OUTLINE 


The Humansrus Solar 3 PV Facility would be approximately 220 ha in extent and would be likely to 


include some open, non-developed areas within the facility.  In addition, it is likely that some natural 


vegetation would be able to persist beneath the panels which may require management and there are 


also likely to be a variety of fauna which are resident within the facility.  Based on observations from 


existing facilities, fauna likely to be present within the facility after construction includes numerous 


rodents as well as species such as Ground Squirrels, Mongoose and Meerkat.  Management of the fauna 


and flora within the facility will impact the biodiversity within the facility itself as well as in the adjacent 


areas in the case of inappropriate management.  The purpose of the plan is therefore to ensure that the 


facility operates in a biodiversity compatible manner and does not have a long-term negative impact on 


the local environment.   


RELATION TO OTHER SUBPLANS 


Given that the goal of the Open Space Management Subplan is to ensure the biodiversity compatible 


management of the facility, it cannot be considered independently of the other environmental 


management subplans at the site.  In particular the Erosion Management Subplan and Alien Invasive 


Management Subplan should be closely aligned with the Open Space Management Subplan.   


OPEN SPACE MANAGEMENT SUBPLAN 


The following elements are considered part of the Open Space Management Subplan 


Access Control: 


 Access to the facility should be strictly controlled.   


 All visitors and contractors should be required to sign-in.   


 Signage at the entrance should indicate that disturbance to fauna and flora is strictly prohibited. 


 The fencing around the facility should consist of a single fence with electrified strands only on 


the inside of the fence and not the outside.   


Prohibited Activities: 


The following activities should not be permitted within the facility by anyone except as part of the 


other management programmes of EMP for the development.   
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 No fires within the site. 


 No hunting, collecting or disturbance of fauna and flora, except where required for the safe 


operation of the facility and only by the Environmental Officer on duty and with the appropriate 


permits and landowner permission. 


 No driving off of demarcated roads. 


 No interfering with livestock. 


Fire Risk Management: 


Although fires are not a natural occurrence at the site, fires may occasionally occur under the right 


circumstances, such as following exceptional summer rainfall, when grass biomass may reach sufficient 


density to carry a fire.  Ignition risk sources in the area include the following: 


 Lightning strikes 


 Personnel within the facility dropping cigarettes or other activities which pose a fire risk. 


 Electrical shorts 


The National Veld and Forest Fires Act places responsibility on the landowner to ensure that the 


appropriate equipment as well as trained personnel are available to combat fires.  Therefore, the 


management of the facility should ensure that they have suitable equipment as well as trained 


personnel available to assist in the event of fire.   


Firebreaks 


Extensive firebreaks are not recommended as a fire-risk management strategy at the site.  In the 


majority of years there is not sufficient biomass to carry a fire and the risk of fire is very low.  In addition, 


the service roads within and around the facility will serve to break up the connectivity of the vegetation 


within the facility and would serve as fire breaks which would also retard the spread of fire around the 


site.  Should a fire break around the perimeter of the facility be required, a strip of vegetation 5-10 m 


wide which includes the service road can be cleared manually and maintained relatively free of 


vegetation through manual clearing on an annual basis.  However if alien species such as Salsola kali 


colonise these areas, more regular clearing should be implemented. 


Grazing Management to Reduce Fire Risk 


In the absence of livestock grazing, the biomass within the facility may build up which may not be 


desirable for biodiversity or the management of the facility.  The simplest and most ecologically sound 


way to reduce the biomass within the facility would be through the use of livestock grazing.  Small stock 


such as sheep are compatible with solar energy facilities and are commonly grazed within such facilities 


as they do not pose a danger to the electrical or other infrastructure of the facility.  In order to reduce 


the biomass within the facility, it could be grazed once or twice a year, depending on the rainfall.  If this 


is not possible and the vegetation is too tall or deemed a fire hazard, the vegetation can be brush-cut to 


about 10-15cm of the soil, and the excess material raked up and removed if necessary.   
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Alien Plant Control 


Alien invasive plants should be controlled according to the Alien Invasive Management Plan.  However, 


it is important to point out that the vegetation of the facility should comprise indigenous species and 


that a high abundance of alien species at the site, will impact biodiversity within the site itself as well as 


within the surrounding areas as the site will constitute a source of alien seed and propagules.  


Disturbance at the site will encourage alien species and vegetation management at the site, should be 


done using livestock or manual clearing.  In areas where vegetation height needs to be controlled, plants 


should not be cleared to ground level, but should be cleared to no less than 20 cm above ground level.  


Unless manual methods are not effective, no herbicides should be used to control alien species.   


Erosion Management 


The facility should be inspected every 6 months for erosion problems or more frequently in the event of 


exceptional rainfall events.  All erosion problems should be rectified according to the Erosion 


Management Subplan.   


Faunal Management 


It is highly likely that a variety of fauna will find the facility attractive and become resident within the 


facility. This includes species such as ground squirrels and mongoose as well as rodents and birds.  The 


presence of fauna within the facility should be managed to minimise negative interactions between 


fauna and the facility.  The following should apply: 


 Birds are likely to nest on various parts of the facility, some species are likely to find the back of 


the panels attractive and nest among the support structures, while others may prefer more 


open areas such as communication masts or similar structures.  Bird nests can be removed 


annually if they pose a threat to the safe operation of the facility, but this should only take place 


after the breeding season has been completed.  If this becomes a significant problem, then they 


should rather be prevented from accessing these areas by covering them with fine mesh or 


similar material to exclude birds.   


 The presence of rodents within the facility is likely to attract snakes.  Snakes encountered within 


the facility may pose a danger to staff and should be removed unharmed to safety by a suitably 


qualified person.   


 It is highly likely that smaller fauna will create burrows under the perimeter fence in order to 


move in and out the facility.  Although the size of these burrows can be limited to prevent them 


compromising the security of the facility, they should not be closed up entirely and should 


remain large enough to allow fauna to pass through.  These holes can be formalised with mesh 


or similar if required, but should not be smaller than about 20x20cm, which is much too small to 


pose a security risk.   


 If there are any burrows or bird nests within the facility that might be affected by management 


activities, then these should be marked or cordoned off to prevent negative impact to these 


areas during management activities such as vegetation mowing.   
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 Resident fauna should not be habituated by feeding them scraps or other foodstuffs and it is not 


necessary to provide such species with water either as most arid fauna are independent of 


water.   


Integrated & Adaptive Management 


The management of the facility should meet with the landowner and other relevant local managers to 


review the management of the facility on a regular basis.  Records of such meetings should be 


maintained including decisions and management outcomes resulting from such meetings.  The Open 


Space Management plan should be reviewed annually for the first three years post-construction to 


evaluate the effectiveness of management actions so that these can be adapted as appropriate. 


 


CONCLUSIONS 


Based on observations from existing PV plants, is highly likely that a variety of small fauna will find the 


PV plant attractive and will become resident within the facility.  The primary purpose of the open space 


management plan should be to maintain the vegetation of the site in a state which does not comprise a 


high proportion of alien species and which can still support the majority of smaller fauna which inhabit 


the area.  This is best achieved through ensuring that the vegetation of the site consists of natural 


species and that management of the vegetation is largely through natural means such as livestock 


grazing or occasional mowing to 10-15 cm height.  Small resident fauna are not likely to compromise the 


safety and operation of the facility and are likely to perform important ecological functions such as 


reducing rodent levels within the facility which are likely to increase as a result of protection from larger 


predators and owls.  As a result, smaller fauna should be tolerated or passively encouraged to remain or 


forage within the facility.  There are no PV facilities in the country that have been operational for more 


than a few years and so the long-term consequences of these facilities is not yet known and so 


management will need to be adaptive and respond to the various changes and challenges as they occur.   


 








Cape EAPrac
C


a
p


e
 E


n
v


ir
o


n
m


e
n


ta
l 
A


s
s


e
s


s
m


e
n


t 
P


ra
c


ti
ti


o
n


e
rs


 (
P


ty
) 


L
td Company Profile


Cape Environmental Assessment Practitioners (Pty) Ltd (Cape EAPrac)


was established in March 2008 by Directors Doug Jeffery and Louise-Mari 
van Zyl.  The full time professional team includes: Melissa Mackay 
(Practitioner / GIS / ECO) Dale Holder (Practitioner / GIS / ECO), Siân 
Davies (Practitioner / Environmental Education), Wynand Loftus 
(Practitioner) and Carin Naude (Business Administrator)


The firm implements legislation under the National Environmental
Management Act (NEMA), National Environmental Management: Waste
Act (NEM:WA) and the National Environmental Management: Air Quality 


Act (NEM:AQA).


Our main services include: 
  - Environmental Impact Assessments
  - Environmental Management Policies and Plans
  - Environmental Control, Monitoring and Auditing 
  - Environmental Awareness and Training Programs 
  - Environmental Education and Interpretation
  - Environmental  Feasibility Assessments
  - Public Participation & Stakeholder Engagement
  - GIS & Mapping 
  - Biophysical Inventories
  - Retrospective Damage Assessment (Section 24G)
  - Air Quality License Applications (AELs)
  - Waste Management License Applications (Waste Licenses)
  


Contact 


P O Box 2070 
17 Progress Street 
GEORGE
6530


Telephone:  044 874 0365                                                                        
Facsimile:   044 874 0432


Web:www.cape-eaprac.co.za
Cell: 071 603 4132 







.......................................Doug Jeffery obtained a BSc with majors in Botany and Zoology 
at the University of Cape Town (UCT) and went on to obtain a 
MSc in Botany also at UCT. He has worked extensively in the 
Western, Southern and Eastern Cape both as a professional 
Botanist and co-coordinating EIA processes over the past 20 
years.  Doug has been registered with the South African Council 
for Natural Scientific Professions as a Natural Scientist since 
1990.  He is also registered as a professional Environmental 
Assessment Practitioner with the Interim Certification Board for
Environmental Assessment Practitioners of South Africa.
 


Doug Jeffery 
Director


Dale Holder
Senior Practitioner / GIS / ECO


Louise- Mari 
Director / Principle Practitioner


van Zyl


Melissa Mackay
Senior Practitioner / GIS / ECO


Melissa obtained her National Diploma Nature Conservation 
from PE Technicon and a BTech from NMMU. After travelling 
abroad from 1997 to 1999, gaining experience in various fields, 
including a position as animal handler & farm manager in the 
United Arab Emirates. She worked as Tourism Manager for 
Western Cape Nature Conservation Board from 2000-2004. 
Other experience includes a contract position as an onboard 
observer on commercial fishing vessels. She has worked as an 
Environmental Practitioner since October 2006. Her main duties 
at Cape EAPrac include: Process Management for 
Environmental Impact Assessments, GIS and mapping, Damage 
Assessments, Environmental Management Plans, ECO & Public 
Participation.


The Team


Wynand Loftus
Practitioner


Siân Davies
Practitioner & EE 


Wynand obtained his Masters Degree in Nature Conservation 
(NMMU). He gained practical experience throughout his 
studies (2007-2013) focusing on alien invasive plant 
management and wetland rehabilitation, environmental 
education, research & GIS. He also completed an 
Aquaculture Certificate course in 2007 which included 
practical training for one year. He joined our team in January 
2014.


Siân has completed a National Diploma Nature 
Conservation (Pta Tech), B-tech Nature Con,  (NMMU) and a 
Masters Degree in Environmental Education (Rhodes 
University). While working at Tsitsikamma National Park as 
an Environmental Education (EE) officer, she ran two EE 
projects for the Wilderness Foundation, SA. She then served
 as the Experiential Education manager and wilderness guide
for the Wilderness Foundation, before joining the 
Environmental Consulting vocation in 2008. 


email: louise@cape-eaprac.co.za


email: doug@dougjeff.co.za


email: dale@cape-eaprac.co.za


email: sian@cape-eaprac.co.za


email: wynand@cape-eaprac.co.za


email: mel@cape-eaprac.co.za


LIST OF ONGOING CAPE EAPRAC 
PROJECTS IS AVAILABLE 


ON REQUEST.
PLEASE VISIT OUR


WEBSITE FOR MORE DETAILS
www.cape-eaprac.co.za


PROJECT EXPERIENCE INCLUDES
Sensitive Environmental Management including National Parks/Conservation Areas & World Heritage Sites; Renewable Energy 


Projects (Wind & Solar); Waste Management License Applications for Waste Disposal Sites, Sewerage Plants & Abattoirs; Waste-
to-Energy projects including Biogas Facilities; Marine Aquaculture; Filling Stations; Air Emissions processes for Sawmills, Brick 


Works & Processing Plants; ECO responsibilities on Private and State housing projects, Provincial Roads & Municipal 
infrastructure; Private, Provincial and Municipal applications for development of infrastructure, housing & commercial components


Louise-Mari van Zyl holds a Masters degree in Geography & 
Environmental Sciences from the University of Stellenbosch. 
She worked as an Environmental Assessment Practitioner 
(EAP) since 2002 on projects in the Eastern, Southern, 
Western & Northern Cape provinces.  She is a registered 
Environmental Assessment Practitioner with the Interim 
Certification Board for Environmental Assessment 
Practitioners of South Africa...


Dale graduated from the Technicon Pretoria in 1999 with a 
National Diploma in Nature Conservation.  He has 2 years 
experience as a Socio-ecologist for SANParks and a further two 
years experience  as a project manager for the Department of 
Marine and Coastal Management.  He has over 10 years 
experience as an environmental practitioner, with 
experience in  Environmental Planning, Environmental 
Management Plans and Frameworks, Process Management of 
Environmental Impact Assessments, GIS & Mapping, 
Environmental Control and Rehabilitation Management & 
Design. 


Carin obtained a BBA degree through UNISA. She gained 
extensive experience in business management 
and administration since 1988. She joined the Cape EAPrac 
team in June 2008 and is responsible for all the day to day 
administrative functions of the business.  Her acquired 
knowledge and experience, combined with organisation 
abilities and leadership skills enables the rest of the team to 
function efficiently in their respective fields.  
email: carin@cape-eaprac.co.za


Carin Naudé
Business Administrator 
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Melissa Cornwell Mackay 


Personal 


Details: 


 
Date of Birth 
 
ID Number 
 
License 
 
Languages 
 
Health 
 
 
Computer 
Literacy 
 


 


 


07 March 1971 


7103070033084 


Code 10 (no PDP at present) 


English and Afrikaans 


Excellent 


Excel Word, PowerPoint, MS Projects, CRS bookings program, CorelDraw, Email and Internet, GIS, 


ArcView, SANBI’s BGIS online Land Use Decision Support and Google Earth Pro, Joomla website 


design. 


Experience June 2008 – Present  


 Currently one of the senior Environmental Consultants at Cape EAPrac in George in the Southern 
Cape. 


Duties include baseline assessments, damage and rehabilitation assessments, Environmental 
Impact Reports and Applications with related public participation exercises, Coastal Waters 
Discharge Permits, Ecological Control on site, GIS mapping for development projects and 
processing and responses to Appeals on Environmental Authorisation.   


 Working knowledge of applicable legislation and policies. 


 Facilitation of Environmental Impact Assessments in terms of the National Environmental 
Management Amendment Act (NEMAA) and project management during process. 


 Convener for the South Cape Weeds Forum, a joint forum with the Department of Agriculture to 
promote the combating of alien weeds in the Southern Cape. 


 Designed the company’s website (www.cape-eaprac.co.za) and manage and maintain content. 


October 2006 – June 2008 


 Previously one of the two senior Environmental Consultants at HilLand Associates in George in 
the Southern Cape. 


April 2004 – September 2006 


 Floor supervisor, retail assistant and receiving clerk at Wordsworth Books in George.  


 Managing the family farm. 


 Was employed on a contract basis by Capricorn Fisheries in Cape Town as an onboard observer 
on commercial fishing vessels operating from St Helena Bay and Cape Town harbour. 


 


 


 


P.O. Box 2035  
George 
6530 
 
Cell:  084 584 7419 
Fax:  044 874 0432  
Email: melle_21@hotmail.com 



http://www.cape-eaprac.co.za/
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2000–2004 Western Cape Nature Conservation Board 


Tourism Manager 


 Responsible for all CapeNature tourism related activities and management in the Overberg 
Region. 


 


Tertiary 


Education 


2011 - 2013 Saasveld Campus, NMMU                    George 


 Successfully completed a BTech Nature Conservation. 


 Subjects completed include Conservation Management I, Research Methodology (with 
Distinction), Resource Management IV, Plant Studies IV, Freshwater Management IV (with 
Distinction) and Coastal and Marine Management I. 


1994–1996 Saasveld Campus, PE Technikon         George 


 Successfully completed a National Diploma Nature Conservation. 


 


Short 


Courses 


Problem Animal Control, Kalahari 1994 


Field Ranger Training, included plant id, animal tracking, orienteering, first aid and weapons training 
1996 


Client Care and Communication, Cape Town, 2001 


Human Resources Workshop, Cape Town 2003 


Skippers License (theory only), Bredasdorp, 2002 


Law Enforcement, Bredasdorp, 2002 


Microsoft Excel XP Advanced, Cape Town, 2003 


Microsoft PowerPoint XP Advanced, Cape Town, 2003 


Commercial Fish Identification off South African Waters, 2004 


Observer Protocols on land and at sea, 2004 


Introduction to International Fishing Law, 2004 


Safety at Sea, 2004 


Introduction to ArcGis II, 2007 


NEMA 2006 EIA Regulations 2007 


NEMA 2010 EIA Regulations 2010 


Joomla Web Design Course 


Business Report Writing, 2011 


NEMA 2014 EIA Regulations, 2014 
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Eskom requirements for work in or near Eskom servitudes. 
 


 
1. Eskom’s rights and services must be acknowledged and respected at all 


times. 
 


2. Eskom shall at all times retain unobstructed access to and egress from its 
servitudes. 
 


3. Eskom’s consent does not relieve the developer from obtaining the necessary 
statutory, land owner or municipal approvals. 
 


4. Any cost incurred by Eskom as a result of non-compliance to any relevant 
environmental legislation will be charged to the developer. 


 
5. If Eskom has to incur any expenditure in order to comply with statutory 


clearances or other regulations as a result of the developer’s activities or 
because of the presence of his equipment or installation within the servitude 
restriction area, the developer shall pay such costs to Eskom on demand. 
 


6. The use of explosives of any type within 500 metres of Eskom’s services shall 
only occur with Eskom’s previous written permission. If such permission is 
granted the developer must give at least fourteen working days prior notice of 
the commencement of blasting. This allows time for arrangements to be made 
for supervision and/or precautionary instructions to be issued in terms of the 
blasting process. It is advisable to make application separately in this regard. 
 


7. Changes in ground level may not infringe statutory ground to conductor 
clearances or statutory visibility clearances. After any changes in ground 
level, the surface shall be rehabilitated and stabilised so as to prevent 
erosion. The measures taken shall be to Eskom’s satisfaction. 
 


8. Eskom shall not be liable for the death of or injury to any person or for the loss 
of or damage to any property whether as a result of the encroachment or of 
the use of the servitude area by the developer, his/her agent, contractors, 
employees, successors in title, and assignees. The developer indemnifies 
Eskom against loss, claims or damages including claims pertaining to 
consequential damages by third parties and whether as a result of damage to 
or interruption of or interference with Eskom’s services or apparatus or 
otherwise. Eskom will not be held responsible for damage to the developer’s 
equipment. 
 


9. No mechanical equipment, including mechanical excavators or high lifting 
machinery, shall be used in the vicinity of Eskom’s apparatus and/or services, 
without prior written permission having been granted by Eskom.  If such 
permission is granted the developer must give at least seven working days’ 
notice prior to the commencement of work. This allows time for arrangements 
to be made for supervision and/or precautionary instructions to be issued by 
the relevant Eskom Manager  
 
Note: Where and electrical outage is required, at least fourteen work days are 
required to arrange it. 
 







10. Eskom’s rights and duties in the servitude shall be accepted as having prior 
right at all times and shall not be obstructed or interfered with.  
 


11. Under no circumstances shall rubble, earth or other material be dumped 
within the servitude restriction area. The developer shall maintain the area 
concerned to Eskom’s satisfaction. The developer shall be liable to Eskom for 
the cost of any remedial action which has to be carried out by Eskom. 
 


12. The clearances between Eskom’s live electrical equipment and the proposed 
construction work shall be observed as stipulated by Regulation 15 of the 
Electrical Machinery Regulations of the Occupational Health and Safety Act, 
1993 (Act 85 of 1993). 
 


13. Equipment shall be regarded electrically live and therefore dangerous at all 
times. 
 


14. In spite of the restrictions stipulated by Regulation 15 of the Electrical 
Machinery Regulations of the Occupational Health and Safety Act, 1993 (Act 
85 of 1993), as an additional safety precaution, Eskom will not approve the 
erection of houses, or structures occupied or frequented by human beings, 
under the power lines or within the servitude restriction area. 
 


15. Eskom may stipulate any additional requirements to highlight any possible 
exposure to Customers or Public to coming into contact or be exposed to any 
dangers of Eskom plant. 
 


16. It is required of the developer to familiarise himself with all safety hazards 
related to Electrical plant. 
 


17. Any third party servitudes encroaching on Eskom servitudes shall be 
registered against Eskom’s title deed at the developer’s own cost.  If such a 
servitude is brought into being, its existence should be endorsed on the 
Eskom servitude deed concerned, while the third party’s servitude deed must 
also include the rights of the affected Eskom servitude. 
 


 
 
John Geeringh (Pr Sci Nat) 
 
Senior Consultant Environmental Management 
Eskom GC: Land Development 












































Project:


Contractor:


Date:


No. of site personnel:


Mains water Volume Meter reading


Licensed water abstractions Volume Abstraction resource i.e. river, dam etc.


Water transported Volume Origin - where water was sourced.


Allocation of water Volume Re-use opportunities


Cleaning - tools


Cleaning - vehicles


Dust supression


Concreting


Ground works


Toilets, site camp


Other (specify)








Emergency Response / Disaster Management 082 466 7672 


Police 10111


Prieska SAPS (Arbeck Street) 053 353 5400


National Disaster Management (Cell phone) 082 466 7672 


Disaster Management (Provincial) 082 466 7672 


Provincial Hospital 053 353 2037


Ambulance 053 353 5300


ER 24 Private Ambulance Service 084 124


Siyathemba Municipality 053 353 5300


Emergency (All hours) 053 353 5300


Fire & Rescue Services 053 353 5300


Traffic Department 053 353 1386


Water & Electricity 053 353 5300


Electricty Disruption (after hours) 053 353 5300


Child Emergency  0800 123 321


Citizens Advice Bureau  021 422 0300


SPCA 053 831 7625


Nature Conservation 053 838 9100


South African Heritage Resources 021 462 4502


Department of Water & Sanitation: Water Pollution 0800 200 200


ROSE Foundation 021 448 7492


Siyathemba


Emergency and Important Numbers





