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1 INTRODUCTION  

Limosella Consulting was appointed by GCS Water and Environmental Consultants to provide a risk 

assessment to inform the DWS authorization process for the proposed electrical and fibre-optic reticulation 

network for the SKA project, Northern Cape. 

A team of specialists from the Freshwater Consulting Group cc (FCG) provided detailed input into the IEMP 

document. They delineated watercourses and wetlands in May 2016 and classified them into two 

categories, no-go and highly sensitive. This report discusses the expected impact of the proposed 

infrastructure on these resources, based on the Freshwater Consulting Group’s characterization of 

wetlands. 

1.1 Assumptions and limitations 

• This document is based on information as received by GCS. 

• The document takes into account likely impacts that can arise during the construction of the new 
structures. However, some unique impacts may arise that must be recorded during monitoring and 
appropriate corrective actions taken. A site specific rehabilitation and monitoring plan should be 
developed to inform the protocol to be implemented should any unforeseen impacts be noted during 
any phase of the project. 

• This report recognises that the proposed activities include: 

- Construction and operation of overhead electrical and fibre-optic reticulation cables and 
supporting pylons 

- Construction and operation of underground electrical and fibre-optic reticulation cables and 
associated trenches 

 

1.2 Project Description 

The following project description is taken from the Integrated Environmental Management Plan 2018 – 2023, 

Chapter 2: Project Scope: 

I. Geographical scope (P1) 

The study area is located in the Karoo region in the Northern Cape Province of South Africa and across the 

Kareeberg Local Municipality (NC074), Hantam Local Municipality (NC065), Siyatemba Local Municipality 

(NC077) and Karoo-Hoogland Local Municipality (NC066). These municipalities fall under the Namakwa 

District Municipality (DC6) and Pixley Ka Seme District Municipality (DC7). The nearest towns in the region are 

Carnarvon and Williston, Van Wyksvlei and Brandvlei. 

The study area consists of a “core” including 38 land parcels and covering approximately 131 000 hectares 

(the study area “core” is coloured in blue on Figure 2-1) and three “spiral arms” including of 131 land parcels 

and covering approximately 496 657 hectares (the study area “spiral arms” is coloured in purple on Figure 2-

1).  

This report discusses watercourses and wetlands in four focus areas, the Brandvlei Arm (nothwest), Core 

area, Williston Arm (southeast) and Canarvon Arm (northeast). 
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Figure 1:Location of the study area including the core and spiral arm 

 

V. Proposed SKA activities and infrastructure: 2. Electrical and fibre-optic reticulation network (P25) 

Underground (trenched) powerlines and fibre-optic cables 

 
All cables within 5 kilometres of the highest density of dish-antennas in the SKA telescope core will be installed 

underground in trenches and installed in compliance with the South African National Standards (SANS) 

101981 and 101422. Where possible, the additional loads will be added to the underground cabling 

reticulation trenched for MeerKAT. All cables within 2 kilometres of the dish-antennas in the spiral arms will 

also be installed in trenches. New trenching activities required for the provision of power to the dish-antennas 

in the core area include 1 metre trenches for approximately 8 kilometres of additional medium voltage 

underground cabling; and 0.7 metre trenches for approximately 22 kilometres of additional low voltage 

underground cabling. All underground medium voltage cables will be trenched at a depth of at least 800 

millimetres below natural ground level as illustrated in Figure 2. The low voltage underground electrical 

reticulation will be trenched at a depth of at least 500 mm. The low voltage underground cable installation 

will include the reticulation from the miniature substations to the distribution kiosk and then from the 

distribution kiosks to the dish-antennas. The design of the low voltage electrical reticulation network will 

prevent unnecessary encroachment on other services such as roads, communication networks and other 

underground infrastructure.  

 

                                                           
1 SANS 10198: The selection, handling and installation of electric power cables of rating not exceeding 33 kilovolts 
2 SANS 10142: Wiring of premises 
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In order to limit costs and environmental damage through excessive trenching, the fibre optic cable will be 

located within the same servitude as the power cables where possible. The core fibre optic reticulation will 

utilise a ‘multi-way’ sub-duct system to provide flexibility and reduce the requirement for standard-width 

traditional fibre optic trenches, utilising power trenches wherever these are appropriate. The fibre optic cables 

are manufactured in compliance with International Telecommunication Union (ITU) standards whereby 

consideration is given to distance, bandwidth, patch leads, sparing and future proofing requirements of the 

cable. These fibre cables are single cables spliced to fibres in a single tube of the backhaul cable. There will 

only be one joint (fibre splicing) location in the field to reduce the numbers of splices. It is planned to use two 

different fibre optic cables:  

 

• G552D low loss single mode fibre optic will be used in SKA1_MID core and spiral arms; and  

• G657 single mode fibre will be used to access the Karoo Array Processor Building to provide flexibility for 

access to the radio-frequency interference shielded room.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Typical section through medium voltage cable trench (Source: SKA SA). 

 

The cables connecting the visual monitoring equipment required for SKA1_MID will also be placed in the 

common trench with the power cables and fibre optic cables. A one metre diameter ‘Rocla-type’ concrete 

manhole will be located adjacent to each dish-antenna to provide an interface with the backhaul cable route. 

These manholes provide the useful function of terminating the backhaul cable route, as well as provide the 

interface to the dish antenna foundation to accommodate installation schedule disparities between the signal 

and data transport roll-out and the SKA infrastructure. Power will be provided to the site monitoring 
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equipment i.e. weather stations, visual monitoring, radio frequency monitoring stations and mobile radio 

repeater stations via three phase 400 volt distribution kiosks strategically placed within the study area. These 

distribution kiosks will be fed directly via the various miniature substations and ground mounted 

transformers.   

 
Overhead powerlines and fibre-optic cables 

 
In the SKA telescope core, all cables located between 5 kilometres and 30 kilometres from the highest density 

of dish-antennas will be overhead 22 kilovolt lines suspended on steel monopole structures (Figure 3). The 

steel structures reduce sparking related noise and allow for minimal special maintenance. All cables located 

further than 30 kilometres from the highest density of dish-antennas in the SKA telescope core will be 

overhead 22 kilovolt lines suspended on wood pole structures. In the spiral arms, the electrical reticulation 

will be overhead except within 2 kilometres of any dish-antennas where underground cables must be installed. 

The 22 kilovolt steel monopole overhead line will also comprise two main structure types: 

 
• intermediate structures which consist of a single steel pole with three stand-off insulators used to support 

the phase conductors; and 

• strain structure which consist of a guyed steel monopole onto which the strain assemblies are attached. 

Strain structures will make use of silicone composite long rod insulators.  These insulators will be 

connected to the phase conductors via a thimble clevis and guy-grip dead end. Intermediate structures 

will make use of silicone composite stand-off post insulators.  The line post insulators will be supplied 

with trunion clamps to connect the phase conductors to the post insulator.  Armour rods will be installed 

where the trunion clamp attaches to the conductor to protect the conductor against bending, compression 

and abrasion.   

 
The 22 kilovolt wood pole overhead line will comprise two main structure types:  

• intermediate structures which consist of a T-frame (Figure 4) comprising a single woodpole with a 2 

metre steel crossarm;  and  

• strain structures which consist of a guyed H-pole structure with a steel crossarm.  Strain structures will 

make use of silicone composite long rod insulators.  These insulators will be connected to the phase 

conductors via a thimble clevis and guy-grip dead end. Intermediate structures will make use of a single 

22 kilovolt post insulator mounted on the top of the single wood pole for the centre phase conductor, 

while two suspension insulators will be installed on the steel crossarm for the two outer phases. Both 

insulator types will be silicone composite.  

 
The design of both overhead line technologies will comply with the latest version of SANS 10280-1 which 
highlights the relevant legal requirements with regards to the design and construction of overhead lines in 
South Africa.  
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Figure 3: Steel monopole strain structure 

showing silicone rubber composite 

longrod insulator. 

 
Figure 4: Woodpole T-frame intermediate structure showing 

post type and suspension type insulators. 

 
Figures 5 and 6 show the proposed placement of overhead and underground power reticulation and fibre-
optic cables respectively. Figures 7 and 8 show the proposed placement of the cables in the core area. 

 

Figure 5: Overview of the proposed power reticulation as of November 2016 
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Figure 6: Overview of the proposed fibre-optic reticulation as of November 2016 

 

Figure 7: Proposed power reticulation in the SKA telescope core as of November 2016 
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Figure 8: Proposed fibre-optic reticulation in the SKA telescope core as of November 2016 

 

2 HYDROLOGICAL AND ECOLOGICAL SETTING  

 

2.1 Regional Hydrology 

The study area lies within the Orange River Water Management Area (DWS, 2016) in the D54E quaternary 

catchment. Groundwater is the primary source of water in this area. Groundwater sources provide 

approximately 60% of the available water within the Orange River tributaries sub-area. Current groundwater 

use is deemed to be roughly in balance with the sustainable yield within the Water Management Area (IEMP, 

2018).  

Important rivers potentially affected by the infrastructure include: 

• Brandvlei Arm:  
o The seasonal to ephemeral Sal river lies at the western extent of this arm 
o Hartogskloof and its tributary the Bloubosleegte interceot and flow to the north of this arm, 

through verneukpan which lies approximately 30km to the north 

• Core area: 
o Botterslaagte and tributaries flow to the north 

• Williston Arm: 
o Botterslaagte and tributaries flow to the north 
o Tributaries of the Ysterdoringspan 
o Beeswaterleegte flow to the south 
o Sak River and tributaries flow to the south 
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• Canarvon Arm: 
o Tributaries of the Kalksloot flow to the north 
o Tributaries of the Holsloot flow to the north 
o Tributaries of the Canarvonsleegte flow to the west 

 

2.2 Delineated Wetlands and Watercourses 

The drainage patterns and expression of wetlands in the Karoo landscape is controlled by the occurrence of 
dolerite dykes, sills and rings. Unpredictable periods of drought mean that most of the surface water 
ecosystems are intermittent or ephemeral in nature, being inundated only for brief periods each year. 
Paleochannels, or channels utilised during flood or rare high energy precipitation events are visible on aerial 
imagery where rivers appear to dry out. 

Ephemeral rivers in this area are highly dependent on groundwater discharge, which occurs at springs and 
when groundwater recharge (through precipitation at higher elevations) allows the water table to intersect 
with the river channel. Numerous drainage lines across the flat landscape, drain water off slopes, and more 
slowly across plains or basins. Due to the low gradient of most of the terrain, these drainage lines proliferate, 
sometimes with a number of lines running more or less in parallel across the plains, creating a wash effect. 
Drainage patterns are also fairly dynamic due to the lack of gradient, as a small obstruction to flow (plant 
roots, rocks, burrows) can change the way water moves across the flat surface. In many instances, water 
flows into flat endorheic pans such as Verneukpan (IEMP, 2016). 

The FCG’s strategic assessment led to the delineation of 11 wetland types and seven river types potentially 
affected by the proposed infrastructure. This study found ephemeral rivers and wetlands to be particularly 
vulnerable to changes in hydrology and water quality, as they are specifically adapted to brief periods of 
inundation and flow, and pollutants and sediments entering these watercourses are not regularly diluted or 
flushed from them, thus leading to a lack of resilience against pollution, erosion and sedimentation. Many of 
the wetlands and rivers are endorheic (inward draining without an outlet to adjacent systems) (IEMP, 2018).  

The rivers and wetlands in the study area are mostly in good condition, with Present Ecological Status (PES) 
scores of A or B. This was proposed to be as a result of the low level of impact from the extensive rather than 
intensive human activities in the area.  

FCG’s sensitivity ratings were established based on the condition and ecological importance of the aquatic 
features of the region, as well as their sensitivity to potential impacts associated with the design, construction 
and operation of SKA. Areas considered to be unsuitable for development (very high environmentally 
sensitive areas) include the depressional wetlands, the seep wetlands and the wetland flats. These no-go 
areas tend to be discrete wetland features, with fairly clear boundaries.  

The remaining wetland types, all of which are riverine (i.e. floodplain and valley-bottom wetlands) occupy a 
large proportion of the study area. These watercourses and wetlands are awarded a sensitivity rating of 
Highly Sensitive. These systems are more dynamic and therefore difficult to delineate, both on a map and in 
the field.  

Figure 9 and 10 shows an overview of the no-go and highly sensitive classes of wetlands and watercourses 
respectively.  

 

Annexure A provides coordinates for each watercourse or wetland crossing. Figures 11 to 14 provide 
examples of sites where significant impacts are expected. The trenches for underground cables are expected 
to have more significant impacts than the overhead cables, particularly in areas classified as no-go areas, 
where water pathways in the soil profile will be intercepted. 
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Figure 9: No-go watercourses (in black) relative to the power and fibre optic infrastructure 
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Figure 10: High sensitivity watercourses (in red) relative to the power and fibre optic infrastructure 
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Figure 11: Example A, western section of the Brandvlei Arm – A no-go area is affected by underground 

cables at approximately 30°16'24.48"S and 20°53'48.61"E. The alignment is proposed to be adjusted to 

fall outside the no-go area (purple line) 

 

 

Figure 12: Example B, central section of the Brandvlei Arm – A no-go area is affected by underground 

cables at approximately 30°18'46.89"S and 21°16'34.48"E. The alignment is proposed to be adjusted to 

fall outside the no-go area (purple line) 
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Figure 13: Example C, southern section of the Brandvlei Arm – A no-go area is affected by underground 

cables at approximately 30°26'47.74"S and 21°28'29.99"E. 

 

 

Figure 14: Example D, The core area with sections of the Williston and Canarvon arms – several high 

sensitivity areas (red) are affected by underground cables (green lines) as well as overhead cables 

(blue lines). 
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2.3 Expected Impacts 

 

The construction and operation of power and fibre optic overhead and underground cables are likely to affect 
freshwater ecosystems in the following ways” 

• Changing the physical characteristics of watercourses. In a landscape where the position of roots or 

rocks, together with the eolian deposition of sand changes the surface water flow through seasons, 

the construction of structures such as pylons are expected to change these dynamic processes. 

However, the impact of these changes may not be significant as long as erosion is monitored and 

effectively managed. 

• Changes to subsurface water flow within the soils with shallow interflow. Where trenches are dug into 

soils with inteflow properties, such as sandstone, mudstone or shale, lateral water flow will be 

intercepted. This has the effect of cutting off water that would have reached other areas including 

wetlands. This impact cannot really be mitigated but the local effect of it can be better understood 

through detailed hydropedological study. It is however a significant impact which alters the local 

hydrology of sensitive wetlands with an uncertain outcome. 

• Furthermore, conveyance of this intercepted water along the lining of the trench may result in a 

scenario where the water is released in a focused stream and cause erosion. 

• Alien invasive plants in the study area are discussed in detail in the IEMP. The risk of these species 

colonizing disturbed soil is significant, however, dedicated control and management programs can 

reduce the impact to low levels. 

• Transformation of specialized habitats. Can largely be mitigated 

• Pollution through the accidental input of hydrocarbons during the construction phase may be 

significant since there is not enough water to dilute pollutants. However, this impact can be controlled 

and mitigated. 

3 METHODOLOGY 

3.1.1 DWS (2015) Impact Register and Risk Assessment 

The followings section is taken verbatim from the Section 21(c) and (i) Risk-based Assessment and 

Authorisation document, dated 2016 (hereafter referred to as DWS, 2016): 

In terms of section 22 of the National Water Act (36 of 1998)(NWA) a person may only use water if it is 

permissible under Schedule 1, a continuation of an ELU, a GA, a licence or the requirement for a licence has 

been dispensed with under section 22(3). There are 11 different types of water uses contemplated in section 

21, but the purpose of this Risk- Based Water Use Authorisation Guideline is to deal with section 21(c) and (i) 

water uses only. 

Water use in terms of section 21(c) and (i) of the NWA is: 

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

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

 

However, unlike some water uses referred to in section 21, e.g. (a) and (b) which are consumptive and whose 

impacts are usually clearly evident, easier to manage and quantifiable, section 21(c) and (i) water uses are 

non-consumptive and their impacts more difficult to detect and manage. They are also generally difficult to 

clearly quantify. However, if left undetected these impacts can significantly change various attributes and 

characteristics of a watercourse, and water resources, especially if left unmanaged and uncontrolled. Thus, 

the risks posed by section 21(c) and (i) water uses on watercourses and water resources are an important 

consideration during the authorisation of these water uses. 
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The assessment presented in this document is based on the 2016 version of the Risk Matrix Tool presented 

in appendix A of the Risk-Based Water Use Authorisation Approach and Delegation Protocol for Section 21(c) 

and (i), DWS, referred to in this report as DWS (2016). 

Risk-based management has value in providing an indication of the potential for delegating certain categories 

of water use “risks” to DWS regional offices (RO) or Catchment Management Agencies (CMA). Risk categories 

obtained through this assessment serve as a guideline to establish the appropriate channel of authorisation 

of these water uses.   

The DWS has therefore developed a risk assessment matrix to assist in quantifying expected impacts. The 

scores obtained in this assessment are useful in evaluating how the proposed activities should be authorised. 

The formula used to derive a risk score is as follows: 

RISK = CONSEQUENCE x LIKELIHOOD 

CONSEQUENCE = SEVERITY + SPATIAL SCALE + DURATION 

LIKELIHOOD = FREQUENCY OF THE ACTIVITY + FREQUENCY OF THE IMPACT +LEGAL ISSUES + DETECTION 

 

Table 1 below provides a description of the classes into which scores are sorted, and their implication for 

authorisation. 

 

Table 1: An extract from DWS (2016) indicating the risk scores and classes as well as the implication 

for the appropriate authorization process 

  

3.1.2 NEMA (2014) Impact Ratings 

As required by the 2014 NEMA regulations, impact assessment should provide quantified scores indicating 

the expected impact, including the cumulative impact of a proposed activity. This assessment follows the 

format presented below (Table 2 & 3): 
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Table 2: Criteria for Assessment of Impacts 

Severity (Magnitude) 

The severity of the impact is considered by examining whether the impact is destructive or benign, whether 

it destroys the impacted environment, alters its functioning, or slightly alters the environment itself. The 

intensity is rated as 

(I)nsignificant The impact alters the affected environment in such a way that the natural processes or 

functions are not affected. 

(M)oderate The affected environment is altered, but functions and processes continue, albeit in a 

modified way. 

 

(V)ery High  Function or process of the affected environment is disturbed to the extent where it 

temporarily or permanently ceases. 

Duration 

The lifetime of the impact that is measured in relation to the lifetime of the proposed development. 

(T)emporary The impact will either disappear with mitigation or will be mitigated through a natural 

process in a period shorter than that of the construction phase. 

(S)hort term The impact will be relevant through to the end of a construction phase (1.5–2 years). 

(M)edium term The impact will last up to the end of the development phases, where after it will be 

entirely negated. 

(L)ong term The impact will continue or last for the entire operational lifetime i.e. exceed 30 years of 

the development, but will be mitigated by direct human action or by natural processes 

thereafter. 

(P)ermanent This is the only class of impact that will be non-transitory. Mitigation either by man or 

natural process will not occur in such a way or in such a time span that the impact is 

transient. 

Spatial scale 

Classification of the physical and spatial scale of the impact 

(F)ootprint The impacted area extends only as far as the activity, such as the footprint occurring 

within the total site area. 

(S)ite The impact could affect the whole, or a significant portion of, the site. 

(R)egional The impact could affect the area including the neighbouring farms, the transport routes 

and the adjoining towns. 

(N)ational The impact could have an effect that expands throughout the country (South Africa). 
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Table 3: Assessment Criteria: Ranking Scales 

PROBABILITY MAGNITUDE 

Description / Meaning Score Description / Meaning Score 

Definite/don’t know 5 Very high/don’t know 10 

Highly probable 4 High 8 

Probable 3 Moderate 6 

Possible 2 Low 4 

Improbable 1 Insignificant 2 

DURATION SPATIAL SCALE 

Description / Meaning Score Description / Meaning Score 

Permanent 5 International 5 

Long Term 4 National 4 

Medium Term 3 Regional 3 

Short term 2 Local 2 

(I)nternational Where the impact has international ramifications that extend beyond the boundaries of 

South Africa. 

Probability 

This describes the likelihood of the impacts actually occurring. The impact may occur for any length of time 

during the life cycle of the activity, and not at any given time. The classes are rated as follows: 

(I)mprobable The possibility of the impact occurring is none, due either to the circumstances, design 

or experience. The chance of this impact occurring is zero (0 %). 

(P)ossible The possibility of the impact occurring is very low, due either to the circumstances, 

design or experience. The chance of this impact occurring is defined as 25%. 

(L)ikely There is a possibility that the impact will occur to the extent that provisions must 

therefore be made. The chance of this impact occurring is defined as 50%. 

(H)ighly Likely It is most likely that the impacts will occur at some stage of the development. Plans must 

be drawn up before carrying out the activity. The chance of this impact occurring is 

defined as 75%. 

(D)efinite The impact will take place regardless of any prevention plans, and only mitigation actions 

or contingency plans to contain the effect can be relied on. The chance of this impact 

occurring is defined as 100%. 
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Temporary 1 Footprint 1/0 

 

Determination of Significance – With Mitigation 

Determination of significance refers to the foreseeable significance of the impact after the successful 

implementation of the necessary mitigation measures. The Significance Rating (SR) is determined as follows: 

 

Significance Rating (SR) = (Extent + Intensity + Duration) x Probability 

 

Identifying the Potential Impacts without Mitigation Measures (WOM) 

Following the assignment of the necessary weights to the respective aspects, criteria are summed and 

multiplied by their assigned probabilities, resulting in a value for each impact (prior to the implementation 

of mitigation measures). Significance without mitigation is rated on the following scale (Table 4): 

 

Table 4:  Significance Rating Scales without mitigation 

SR < 30 Low (L) Impacts with little real effect and which should not have an influence on 

or require modification of the project design or alternative mitigation. No 

mitigation is required. 

30 < SR < 60 Medium 

(M) 

Where it could have an influence on the decision unless it is mitigated. An 

impact or benefit which is sufficiently important to require management. 

Of moderate significance - could influence the decisions about the project 

if left unmanaged. 

SR > 60 High (H) Impact is significant, mitigation is critical to reduce impact or risk. 

Resulting impact could influence the decision depending on the possible 

mitigation.  

An impact which could influence the decision about whether or not to 

proceed with the project. 

 

 

4  RESULTS 

Tables 5 and 6 below represent the scores obtained in the risk assessment for overhead and underground 
infrastructure respectively. The impact assessment as required in the NEMA process is provided in Tables 7 
to XX. 

. 
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Table 5: The severity score derived from the DWS (2016) risk assessment matrix for the proposed overhead electrical and fibre-optic reticulation infrastructure 
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Table 6: The severity score derived from the DWS (2016) risk assessment matrix for the proposed underground electrical and fibre-optic reticulation infrastructure 
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Table 7: Changes in water flow regime impact ratings 

Nature:  Changing the quantity and fluctuation properties of the watercourse by for example 

obstructing water flow or intercepting lateral interflow. 

ACTIVITY: The source of this impact includes the compaction of soil and the clearing of vegetation during 

construction or upgrade of access roads, installation of pylons or construction of trenches for 

underground cables. 

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Highly probable (4) Probable (3) 

Duration Long term  (4) Long term  (4) 

Extent Regional (3) Limited to Local Area (2) 

Magnitude High (8) Moderate (6) 

Significance 45 (moderate) 36 (moderate) 

Status (positive or negative) Negative Negative 

OPERATIONAL PHASE 

Probability Highly probable (4) Probable (3) 

Duration Long term  (4) Long term  (4) 

Extent Regional (3) Limited to Local Area (2) 

Magnitude High (8) Moderate (6) 

Significance 45 (moderate) 36 (moderate) 

Status (positive or negative) Negative Negative 

 

Reversibility Low Low 

Irreplaceable loss of 

resources? 
Moderate Low 

Can impacts be mitigated? 
To a degree. Interception of lateral interflow can be controlled but 

impacts may still be significant 
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Mitigation: 

• No construction should take place in watercourses under wet conditions unless there is an 

emergency with safety implications or environmental impacts.  

• Minimise the footprint of activities in the wetland and buffer zone by preventing unnecessary 

access of vehicles and personnel    

• Construct temporary running tracks on raised material on top of geotextile in wetland crossings 

across the entire width of the delineated watercourse where vehicles need to cross through 

wetlands         

• Effective rehabilitation should be conducted as specified in a detailed, site specific rehabilitation 

plan    

• Sections of trenches within identified wetlands and adjacent approaches should be targeted for 

trench-breaker construction wich should contain material such as clays with a low hydrological 

conductivity that would isolate coarser padding material or sand around the cables. The position 

of these trench-breakers at specific distances will help prevent the pipe from functioning as a 

preferential underground drain. 

• Spacing between trench breakers should be such that flows backing up behind one trench breaker 

extends back to the base of the previous trench breaker.  

• In flat areas such breakers should also be installed between different river systems to ensure that 

the groundwater flow (subterranean flow) feeding downstream wetlands remains within in the 

specific systems.  

• Where necessary, corrective action should be determined by a team of specialists including 

engineers, hydrologists and ecologists 

Cumulative impacts: Construction and operation activities may result in cumulative impact to the water 

courses within the local catchments and beyond. It is very important that protective measures should be 

put into place and monitored. A rehabilitation plan should be put into action should any degradation be 

observed. 

Residual Risks:  Impacts to the flow characteristics of watercourses are likely to be very significant unless 

effective mitigation is applied during the construction phase. 

 

Table 8: Changes in sediment entering and exiting the system impact ratings 

Nature: Changes in sediment entering and exiting the system. 

 Activity: Changing the amount of sediment entering water resource and associated change in turbidity 

(increasing or decreasing the amount). Construction and maintenance activities will result in earthworks 

and soil disturbance as well as the disturbance of natural vegetation. This could result in the loss of topsoil, 

sedimentation of the watercourse and increase the turbidity of the water. Possible sources of the impacts 

include:  

• Earthwork activities during construction 

• Clearing of surface vegetation will expose the soils, which in rainy events would wash through the 
watercourse, causing sedimentation. In addition, indigenous vegetation communities are unlikely to 
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colonise eroded soils successfully and seeds from proximate alien invasive trees can spread easily into 
these eroded soil. 

• Disturbance of soil surface 

• Disturbance of slopes through creation of roads and tracks adjacent to the watercourse 

• Erosion (e.g. gully formation, bank collapse) 

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Highly probable (4) Probable (3) 

Duration Medium-term  (3) Short-term  (2) 

Extent Regional (3) Local (2) 

Magnitude High (8) Moderate (6) 

Significance 56 (moderate) 30 (low) 

Status (positive or negative) Negative Negative 

OPERATIONAL PHASE 

Probability Probable (3) Possible (2) 

Duration Long term  (4) Medium term (3) 

Extent Regional (3) Local (2) 

Magnitude Low (4) Low (4) 

Significance 33 (moderate) 18 (low) 

Status (positive or negative) Negative Negative 

 

Reversibility Low Moderate 

Irreplaceable loss of 

resources? 
High Low 

Can impacts be mitigated? Yes 
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Mitigation: 

• Consider the various methods and equipment available and select whichever method(s) that will 
have the least impact on watercourses.  

• Construction in and around watercourses must be restricted to the dryer winter months where 
possible. 

• Retain vegetation and soil in position for as long as possible, removing it immediately ahead of 
construction / earthworks in that area (DWAF, 2005). 

• Where sedimentation has been observed, effective rehabilitation with a focus on the long term 
control of alien invasive plants should be done. 

• Remove only the vegetation where essential for construction and do not allow any disturbance to 
the adjoining natural vegetation cover.  

• Rehabilitation plans must be submitted and approved for rehabilitation of damage during 
construction and that plan must be implemented immediately upon completion of construction. 

• Cordon off areas that are under rehabilitation as no-go areas using danger tape and steel 
droppers. If necessary, these areas should be fenced off to prevent vehicular, pedestrian and 
livestock access. 

• Protect all areas susceptible to erosion and ensure that there is no undue soil erosion resultant 
from activities within and adjacent to the construction camp and work areas. 

• Runoff from the construction area must be managed to avoid erosion and pollution problems. 

• Implementation of best management practices 

• Monitoring should be done to ensure that sediment pollution is timeously dressed 

Cumulative impacts:  Expected to be moderate. Should mitigation measure not be implemented and 

changes made to the bed or banks of watercourse unstable channel conditions may result causing 

erosion, meandering, increased potential for flooding and movement of bed material. Reversing this 

process is unlikely and should be prevented in the first place. 

Residual Risks:  Expected to be limited provided that the mitigation measures are implemented correctly 

and effective rehabilitation of the site is undertaken where necessary. 

 

Table 9: Introduction and spread of alien vegetation impact ratings. 

Nature: Introduction and spread of alien vegetation. 

Activity: The moving of soil and vegetation resulting in opportunistic invasions after disturbance and the 

introduction of seed in building materials and on vehicles. Invasions of alien plants can impact on 

hydrology, by reducing the quantity of water entering a watercourse, and outcompete natural vegetation, 

decreasing the natural biodiversity. Once in a system alien invasive plants can spread through the 

catchment. If allowed to seed before control measures are implemented alien plans can easily colonise 

and impact on downstream users.  

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Definite (4) Probable (3) 

Duration Long term  (4) Short term  (2) 
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Extent Regional (3) Local (2) 

Magnitude High (8) Low (4) 

Significance 60 (high) 24 (low) 

Status (positive or negative) Negative Negative 

OPERATIONAL PHASE 

Probability Probable (3) Possible (2) 

Duration Medium term  (3) Medium term  (3) 

Extent Regional (4) Local (2) 

Magnitude Moderate (6) Low (4) 

Significance 39 (moderate) 18 (low) 

Status (positive or negative) Negative Negative 

 

Reversibility Low Moderate 

Irreplaceable loss of 

resources? 
Low Low 

Can impacts be mitigated? Yes 

Mitigation: 

• Implement an Alien Plant Control Plan which specifies long-term monitoring schedules. 

• Retain vegetation and soil in position for as long as possible, removing it immediately ahead of 

construction / earthworks in that area and returning it where possible afterwards. 

• Monitor the establishment of alien invasive species within the areas affected by the construction 

and maintenance and take immediate corrective action where invasive species are observed to 

establish. 

• Where sedimentation has been observed, effective rehabilitation with a focus on the long term 

control of alien invasive plants should be done. 

• Rehabilitate or revegetate disturbed areas 

Cumulative impacts:  Regular monitoring should be implemented during construction, rehabilitation 

including for a period after rehabilitation is completed. 

Residual Risks:  Expected to be limited provided that the mitigation measures are implemented correctly 

and effective rehabilitation of the site is undertaken where necessary. 
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Table 10: Loss and disturbance of watercourse habitat and fringe vegetation impact ratings. 

Nature: Loss and disturbance of watercourse habitat and fringe vegetation. 

Activity: Loss and disturbance of watercourse habitat and fringe vegetation due to direct development on 

the watercourse as well as changes in management, fire regime and habitat fragmentation. 

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Highly Probable (4) Probable (3) 

Duration Long term  (4) Short term  (2) 

Extent Local (2) Local (2) 

Magnitude High (8) Low (4) 

Significance 56 (moderate) 24 (low) 

Status (positive or negative) Negative Negative 

OPERATIONAL PHASE 

Probability Highly Probable (4) Probable (3) 

Duration Medium term  (3) Short term  (2) 

Extent Local (2) Local (2) 

Magnitude High (8) Low (4) 

Significance 52 (moderate) 24 (low) 

Status (positive or negative) Negative Negative 

 

Reversibility Low Moderate 

Irreplaceable loss of 

resources? 
Low Low 

Can impacts be mitigated? Yes 
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Mitigation: 

• Where construction occurs in the demarcated watercourse and buffer, extra precautions should 
be implemented to so as to minimise habitat loss. 

• Other than approved and authorized structure, no other development or maintenance 
infrastructure is allowed within the delineated watercourse or associated buffer zones. 

• Demarcate the watercourse areas and buffer zones to limit disturbance, clearly mark these areas 
as no-go areas 

• Where sedimentation has been observed, effective rehabilitation with a focus on the long term 
control of alien invasive plants should be done. 

• Effective control of alien invasive plants should be maintained 

• Effective rehabilitation should be conducted as specified in a detailed, site specific rehabilitation 
plan. 

• Monitor rehabilitation and the occurrence of erosion twice during the rainy season for at least 
two years and take immediate corrective action where needed. 

• Operational activities should not impact on rehabilitated or naturally vegetated areas 

Cumulative impacts:  Expected to be moderate. May result in a high degree of irreplaceable loss of 

resources. 

Residual Risks:  Expected to be limited provided that the mitigation measures are implemented correctly 

and effective rehabilitation of the site is undertaken where necessary. 

 

Table 11: Changes in water quality due to foreign materials and increased nutrients impact ratings. 

Nature: Changes in water quality due to foreign materials and increased nutrients. 

Activity: Construction and operational activities may result in the discharge of solvents and other industrial 

chemicals, leakage of fuel/oil from vehicles and the disposal of sewage resulting in the loss of sensitive 

biota in the wetlands/rivers and a reduction in watercourse function.  

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Highly Probable (4) Probable (3) 

Duration Medium-term  (3) Medium-term  (2) 

Extent Regional (3) Local  (2) 

Magnitude Moderate (6) Low (4) 

Significance 48 (moderate) 24 (low) 

Status (positive or negative) Negative Negative 

OPERATIONAL PHASE 

Probability Highly Probable (4) Probable (3) 
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Duration Medium-term  (3) Medium-term  (2) 

Extent Regional (3) Local  (2) 

Magnitude Moderate (6) Low (4) 

Significance 48 (moderate) 24 (low) 

Status (positive or negative) Negative Negative 

 

Reversibility Low Moderate 

Irreplaceable loss of 

resources? 
Low Low 

Can impacts be mitigated? Yes 

Mitigation: 

• Provision of adequate sanitation facilities located outside of the watercourse or its associated 
buffer zone. 

• Implementation of appropriate stormwater management around the excavation to prevent the 
ingress of run-off into the excavation and to prevent contaminated runoff into the watercourse. 

• The development footprint must be fenced off from the watercourses and no related impacts may 
be allowed into the watercourse e.g. water runoff from cleaning of equipment, vehicle access etc. 

• Maintenance of construction vehicles / equipment should not take place within the watercourse 
or watercourse buffer. 

• Control of waste discharges 

• Control of waste discharges and do not allow dirty water from operational activities to enter the 
watercourse 

• Treatment of pollution identified should be prioritized accordingly. 

Cumulative impacts:  Expected to be high. Once in the system it may take many years for some toxins to 

be eradicated. 

Residual Risks:  Expected to be high since activities will occur in the wetland and its buffer and failure of 

infrastructure is inevitable during the operational phase. 

 

5 CONCLUSION 

The risk scores associated with the proposed overhead and underground infrastructure falls in the Low and 

Medium categories. The impacts related to the overhead infrastructure (particularly the operational phase) 

are deemed to be significant. This is largely due to the dynamics described for this landscape where surface 

water flow patterns are dynamic and readily influenced by small topographical changes. However, these 

impacts can be mitigated with a high level of specialist input, rehabilitation and monitoring. The 2016 Risk 

Assessment matrix allows for the manual lowering of scores to a maximum of 25 points given that special 
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mitigation measures will be implemented as shown in red in the risk matrix. Application of this scenario brings 

the risk score for activities associated with the overhead infrastructure to the Low category. 

The expected impact of trenches containing underground cables is affected by the interflow characteristics 

of soils described for the study site. Trenches made in soils which laterally convey water to be expressed in 

wetlands lower in the slope will significantly affect the ecohydrology of these wetlands by intercepting water 

into preferential pathways created by the cables and sand layers in the trenches. Although flow breakers can 

be installed along the trenches to mitigate this impact, the high level of sensitivity awarded to these wetlands, 

particularly where trenches are located in no-go wetlands, together with the relatively high level of 

uncertainty around the particular soil/water interactions at these specific trenches, leads to the conclusion 

that a Low risk score is inappropriate. This activity should be authorized through a Water Use Lisence 

application implying a high level of specialist input to ensure that an understanding of the local 

ecohydrological setting is achieved so that the consequences of intercepting lateral water flow may be 

effectively managed. 

 

The following mitigation measures are relevant: 

• Where possible, measured against functionality, pylons will not be placed in wetlands or 

watercourses. (The influence of pylon foundations are short term and very limited on the 

surrounding areas. Where pylon foundations do intersect with underground flow patterns it should 

be noted that these foundations will be completely isolated and thus will not change the flow pattern 

on a large scale. Interrupted flow patterns will find their way around the concrete foundation and 

link up with the interrupted flow path downstream.) 

• No construction should take place in watercourses under wet conditions unless there is an 

emergency with safety implications or environmental impacts. (Note that there will also be an 

associated safety risk of flash floods in bigger river systems.) All work that has influence on river 

courses should preferably be done in the dry months.  

• Minimise the footprint of activities in the wetland and buffer zone by preventing unnecessary access 

of vehicles and personnel. Activities will be limited to the servitude areas on a Need-To basis. This 

specification is written into the servitude agreement and also included in the scopes of work. 

• Construct temporary running tracks on raised material on top of geotextile in wetland crossings 

across the entire width of the delineated watercourse where vehicles need to cross through 

wetlands. Vehicles will only be allowed on the pre-determined routes (within proclaimed servitudes) 

as agreed with the ecologist in terms of the SAEON report to SKA. These routes will be permanent of 

nature for the duration of the instrument’s life time. 

• Effective rehabilitation should be conducted as specified in a detailed, site specific rehabilitation plan.  

• Control of alien invasive plants should form part of the maintenance plan. SKA has done substantial 

work on this and has entered into an agreement and contract with SANParks to undertake the land 

management responsibility. The majority of the SKA 1 footprint will be proclaimed as a National Park 

in the near future. One of the programmes that SANParks is charged with implementing is the 

Working for Water Programme (removal of invasive trees).  SANParks is currently on site mapping 

the invasive trees and upon signing of the Agreement between the parties in the next few weeks, 

SANParks will commence with implementation of the WFW activities as soon as possible. Ongoing 

research has been identified to monitor the impact that the Working for Water programme will have 
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on the water table. During construction the contractor will be charged with the responsibility to 

further manage this programme in the areas of construction where the in-situ material has been 

disturbed. After the completion of the construction phase the continual monitoring responsibility 

will revert back to SANParks. 

• Monitoring should be undertaken on a regular basis after the initial site clearing to monitor and control 

seedlings and regrowth. 

• Sections of trenches within identified wetlands and adjacent approaches should be targeted for 

trench-breaker construction which should contain material such as clays with a low hydrological 

conductivity that would isolate coarser padding material or sand around the cables. Where materials 

with the correct characteristics (high Plasticity Index, non-dispersive etc.) are unavailable, the sandy 

soil will be chemically stabilised with cement to create soil crete trench-breakers. 

• Spacing between trench breakers should be such that flows backing up behind one trench breaker 

extends back to the base of the previous trench breaker. Typically, this would correspond with the 

gradient of a trench at any specific point. 

• In flat areas such breakers should also be installed between different river systems to ensure that 

the groundwater flow (subterranean flow) feeding downstream wetlands remains within in the 

specific systems. Or at areas where underground cut-off systems are crossed and interrupted. 

• A Method Statement for working parallel to, and crossing of, watercourses is provided in Appendix 

A. 

• Short-term, medium and long-term monitoring schedules should be adhered to as specified in the 

rehabilitation plan to ensure that erosion and changes to sediment deposition patterns do not cause 

negative changes to the regional hydrological or biotic processes. Corrective action should be 

determined by a team of specialists including engineers, hydrologists and ecologists  

 

6 REFERENCES 

SKA Integrated Environmental Management Plan 2018 – 2023. CSIR 
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Appendix A: METHOD STATEMENT FOR CROSSING A RIVER SYSTEM OR WORKING IN CLOSE PROXIMITY 

AND PARALLEL TO A RIVER SYSTEM 

The focus of this method statement is to limit the influence of the trenching for underground cables, laying 

of these cables and backfilling of the trenches on the subterranean flow of water within river and wetland 

systems.   

The following method statement will be adhered to and included in the method statement required to be 

submitted by the Design and Build team. The method statement submitted by the D & B team will be send 

for approval to the various specialist hydrologists and ecologists contracted by SARAO for this purpose.  

This method statement details precautions and work methods that should be undertaken to minimise the 

influence of cable trenching on a river system crossing, or when laying cables parallel and in close proximity 

to a river system where flow to the system might be intercepted. The D & B team will use this as the basis 

to develop their own Method statement to be submitted for approval by the relevant parties, specialists 

and authorities.   

Excavation and protection of material 

• Care shall be taken to limit the excavation footprint to the minimum possible dimension in terms of 

the design specifications and within the boundaries as specified in the relevant servitude agreement. 

• Care shall be taken to limit the depth of excavation to the depth specified in the design to limit the 

risk of unnecessary disturbing the different material horizons within the trench. 

• The excavated material will be stockpiled neatly next to the trench and care shall be taken to avoid 

contamination of the material.  

• When stockpiling the material, the contractor shall ensure that the material is far enough from the 

trench edge to prevent trench side collapse due to the extra weight of this material (EHS 

requirement) 

• If required, the material will also be protected from being blown away by the wind. This will be in the 

form of shade cloth or other covering material. Due to the scarcity of water in the area wetting it 

down should be a last resort. 

 

Placing of bedding and Blanket and Laying of the cables 

• The contractor shall as far as possible and practicable re-use the excavated material for the bedding 

and blanket layers. The placement and compaction of this material will be done in accordance with 

the applicable design specifications.  

• Usage of this material might require the sifting of the excavated material to ensure that the particle 

sizes do not exceed what is specified in the design documentation and specifications. The reason for 

this requirement is to mimic the material next to the trench to try and prevent the trench from 

becoming a water barrier or water carrier as far as possible. 

• The contractor shall install impermeable cut-off breakers to limit the trench from becoming a water 

carrying conduit. These breakers or barriers shall be installed at both edges of a system crossing as a 

minimum specification, but the spacing of the barriers will further be determined by the grades of 

the trench to prevent erosion through water flowing along the trench. 
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• Where the trenches are parallel to the river system the breakers will ensure that the subterranean 

water are released into the soil on the lower side of the trench to continue on to the river or wetland. 

Other methods to facilitate such release should also be investigated. 

 

Final backfilling of the trench 

• Backfilling will be done in accordance with the design specifications. 

• Within any river crossing the contractor should strive to backfill the trench in such a manner that the 

final compacted level ties in with the surrounding ground to ensure that the trench backfilling does 

not cut water flow (overland) off or create differences in height which could promote erosion. 

  

 


