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I. Legal implementation mechanism 
 
The Constitution of the Republic of South Africa Act (Act No. 108 of 1996), which is the supreme law 
of the Republic of South Africa, provides the legal framework for legislation regulating environmental 
management in general, against the backdrop of the fundamental human rights. Section 24 of the 
Constitution states that:  
 
“Everyone has the right:  
 

(a) to an environment that is not harmful to their health or well-being; and  
(b) to have the environment protected, for the benefit of present and future generations 

through reasonable legislative and other measures that –  
(i) prevent pollution and ecological degradation;  
(ii) promote conservation; and  
(iii) secure ecologically sustainable development and use of natural resources while 

promoting justifiable economic and social development.”  
 

Section 24 of the Bill of Rights therefore guarantees the people of South Africa the right to an 
environment that is not detrimental to human health or well-being, and specifically imposes a duty on 
the State to promulgate legislation and take other steps that ensure that the right is upheld and that, 
among other things, ecological degradation and pollution are prevented. The key environmental 
management objective of SKA will be to protect ecologically sensitive areas and support sustainable 
development and the use of natural resources throughout the lifetime of SKA, whilst promoting 
justifiable socio-economic development in the towns in close proximity to the SKA development site. 
 
South Africa's National Environmental Management Act (NEMA) (Act No. 107 of 1998) promotes the 
integrated environmental management of activities that may have a significant effect (positive or 
negative) on the environment. Section 24(1) of the NEMA states that “in order to give effect to the 
general objectives of integrated environmental management laid down in this Chapter, the potential 
impact on the environment of listed activities must be considered, investigated, assessed and reported 
to the competent authority charged by this Act with granting the relevant environmental 
authorization." The reference to "listed activities" in Section 24 of the NEMA relates to the 
Environmental Impact Assessment Regulations, 2014 and its associated Listing Notices and  
amendments. 
 
This Integrated Environmental Management Plan (IEMP) has been adopted by the Minister of 
Environmental Affairs as an environmental instrument. The adopted IEMP forms the basis on which an 
exclusion from the need to obtain an environmental authorisation for the listed and specified activities 
associated with the development of the SKA1 MID as identified in Chapter 2 of the IEMP was granted 
to the National Research Foundation in terms of section 24(2)(e) of the NEMA. The exclusion is subject 
to compliance with the content of Chapter 2 and 5 of the IEMP. 
 
The “Notice of intention to adopt the Integrated Environmental Management Plan (IEMP) of the 
Square Kilometre Array project (SKA Phase 1) as an environmental management instrument, in terms 
of section 24(2)(e) of the NEMA was published by Minister Bomo Edna Edith Molewa under 
Government Notice 213 in Government Gazette 41498 of 16 March 2018 for public comment. 
 
The comments and inputs received from interested and affected parties during the consultation period 
were captured in a comment and response trail included in Appendix B of the IEMP and were taken 
into consideration for the review and update of the IEMP. 
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II. Establishment of a protected area  
 
Through the land acquisition programme a total of 37 properties were acquired over approximately 
129 750 hectares. This area constitutes the SKA land core area and is proposed to be declared as a 
protected area in terms of relevant provincial and national legislation and international conventions 
governing protected areas. Figure 1 illustrates the location of the SKA land core area and other 
declared protected area in the region. It is the intention to declare the protected area as a National 
Park under the management of a Land Management Authority. Special restrictions and/or limitations 
will be implemented in line with the requirements for protection of the SKA activities. 
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Figure 1: Locality map of the SKA land core area 
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SANParks is in the process of being appointed as the Land Management Authority and as such will be 
responsible for the development and implementation of a Land Management Plan (further called a 
Park Management Plan) for the protected area. The Park Management Plan will include (as a 
minimum): 
 

 environmental protection activities and sustainable development guiding principles to be 
incorporated in daily tasks on site;  

 special restrictions/limitations applicable to public access to the National Park; 

 special restrictions/limitations applicable to scientific fieldwork, data collection and 
monitoring activities in the National Park; 

 training and employment programme for National Park staff; 

 Heritage Conservation Management Plan for the management of Heritage resources and any 
research within the proposed protected area as per the National Heritage Resources Act (Act 
No 25 of 1999); 

 an Alien Invasive Control and Monitoring Plan,  

 a Predator Management Plan; and  

 in the case that game is introduced to the National Park, a Game Management Plan.  
 
The Arid Lands Node team of the South African Environmental Observation Network (SAEON) assessed 
the SKA land core area and confirmed that the formal recognition of the SKA land core area as a 
protected area is considered appropriate and warranted.  
 
The SAEON Arid Lands Node scientists indicated that there are currently no other protected areas in 
South Africa which capture the species, habitats and ecosystems present within the SKA land core area. 
The Nama Karoo biome also provides significant ecological services to other biomes, and the formal 
protection of the site would contribute significantly to meeting conservation goals in the Upper Karoo.  
 
As indicated in Chapter 6 of the IEMP, SAEON intends to conduct a long term ecological monitoring 
programme within the protected area once established and investigate the biome and land cover shifts 
due to global change, the broad-scale infrastructural developments related to energy development, 
the large infrequent events of economic and ecological significance, the Arid hydrological systems and 
the degradation and ecosystem integrity in relation to land use practices especially the proposed SKA 
activities within the Strategic Environmental Assessment study area. 
 
A recent study by Balfour and Holness (2017)1 identified the SKA land core as a priority area for the 
Northern Cape Protected Area Expansion Strategy (2017 to 2021), due to the presence of important 
conservation features such as central Nama Karoo biome, assessed as currently under-represented in 
conservation areas, and lack of knowledge on biodiversity and other biophysical characteristics of this 
area. Balfour and Holness (2017) further identified strong opportunities between the land ownership 
and exclusion requirements of the SKA project and the expected conservation outcomes.  
 
The success of the protected area system is dependent on the maintenance of key partnerships 
between the various organs of state directly responsible for protected area management, other 
relevant organs of state, other relevant government-led programmes, major non-governmental 
organizations (NGO) in the conservation sector, relevant commercial production sectors, and private 
and communal landowners. 
 
A Contract Park Agreement will be entered into between the NRF and SANParks as the Land 
Management Authority for the management of the protected area. The relevant permitting authorities 
                                                      
1 Balfour, D. & Holness (2017), report compiled for the Northern Cape Department of Environment and Nature Conservation. 
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and the local community will be consulted to provide inputs in drafting the Park Management Plan to 
ensure that the protection and management of local resources is adequately considered as part of the 
management of the protected area. 
 
The process to establish a protected area within the Strategic Environmental Assessment study area 
has been initiated in accordance with the National Environmental Management: Protected Areas Act 
(NEM:PAA) (Act No. 57 of 2003). The NEM:PAA is the primary statute for the governance, 
management, regulation and monitoring of protected areas at national level and provides for the 
protection and conservation of ecologically viable areas that are representative of South Africa’s 
biological diversity and its natural landscapes. In line with the objectives of the NEM:PAA, the 
establishment of a protected area within the Strategic Environmental Assessment study area aims to: 
 

 protect ecologically viable areas representative of the diversity and the natural landscape of 
the Karoo biome; 

 preserve the ecological integrity of the study area; 

 conserve biodiversity in the study area 

 protect any ecosystems, habitats and species naturally occurring in the study area; 

 protect any threatened or rare species present within the study area; 

 protect any area which is vulnerable or ecologically sensitive within the study area; 

 assist in ensuring the sustained supply of environmental goods and services within the study 
area and the wider Karoo region; 

 provide for the sustainable use of natural and biological resources within the study area and 
the wider Karoo region; 

 create or augment destinations for nature-based tourism within the constraints of 
requirements set out for the optimal functioning of the SKA telescope; 

 manage the interrelationship between natural environmental biodiversity, human settlement 
and economic development;  

 contribute to human, social, cultural, spiritual and economic development; and 

 rehabilitate and restore degraded ecosystems and promote the recovery of endangered and 
vulnerable species within the study area. 

 
Other legislation taken into consideration for the required land management activities and guiding 
principles for the management and maintenance of the protected area include: 
 

 national legislation including the National Environmental Management: Protected Areas Act 
31 of 2004, the National Environmental Management Act (Act 107 of 1998) (NEMA), the 
National Water Act (Act 36 of 1998), the National Environmental Management: Waste Act (Act 
59 of 2008) (NEM:WA), the National Environmental Management: Biodiversity Act (Act No. 10 
of 2004) (NEM:BA), the National Forests Act (Act 84 of 1998), the World Heritage Convention 
Act (Act 49 of 1999), and the Mountain Catchment Areas Act (Act 63 of 1970);  

 provincial legislation such as the Northern Cape Nature Conservation Act (Act 9 of 2009); and  

 international environmental conventions governing protected areas to which South Africa is 
an international signatory such as the Convention on Biological Diversity (CBD)2.  

 
The Park Management Plan which includes the declaration, management and maintenance of the 
protected area of the SKA land core area will be submitted to the Minister of Environmental Affairs for 
approval within 12 months of the declaration of the protected area. 
 

                                                      
2 South Africa is a party to the Convention on Biological Diversity (CBD) since 1995, which partly informed the formulation of 

both the NEM:BA and the NEM:PAA at the domestic level. Article 8 of the CBD advocates for establishment of a 
system of protected areas to conserve important aspects of biological diversity. 
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The Department of Environmental Affairs: Protected Areas Planning Legislation, Compliance and 
Monitoring (DEA: PAPLCM) indicated that: 

 the declaration of the protected area can commence before completion of the construction of 
SKA1_MID; and 

 construction activities can continue / take place after declaration of the protected area in 
compliance with the required processes (e.g. authorisation) in terms of the NEM:PAA. 

 
 

III. Proposed development area 
 
As introduced in Chapter 1 of the IEMP, this Integrated Environmental Management Plan (IEMP) was 
informed by a Strategic Environmental Assessment (SEA). The SEA study area represents the 
geographical scope of the IEMP i.e. the land on which the South African mid-frequency array of SKA 
Phase 1 (SKA1_MID) is proposed to be constructed.  
 
As illustrated in Figure 2, the SEA study area consists of: 
 

 the SKA land core area: 37 land parcels (129 750 hectares in extent); and  

 three spiral arms: 73 land parcels and (496 657 hectares in extent).  
 
As described in Chapter 1 of the IEMP, the MeerKAT is located within the SKA land core which includes 
the Meysdam and Losberg farms.  
 
The conceptual design of SKA1_MID consists of an array of 197 dish-antennas, incorporating the 64 
dish-antennas MeerKAT precursor telescope, and associated infrastructure. It is proposed that 112 
dish-antennas are erected within the SKA land core area and 21 dish-antennas are erected within the 
spiral arms (7 dish-antennas per spiral arm). 
 
Specialists’ fieldwork and assessments were undertaken within the SEA study area to identify very 
sensitive features and areas in terms of environmental attributes (focusing on the geographical, 
physical, biological, social, economic, heritage and cultural aspects of the proposed development area) 
and potentially unsuitable for development were demarcated for review of the conceptual design of 
the SKA1_MID. The features identified as very sensitive are described in Chapter 3 of the IEMP. Further, 
high-resolution map and spatial layers of the sensitive areas to be avoided during the proposed 
activities can be downloaded from https://egis.environment.gov.za/SKAphase1 
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Figure 2: SEA study area 
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IV. Proposed SKA activities  
 

1. SKA dish-antenna  
 
It is proposed that 15 metre (m) diameter dish-antenna be installed as illustrated in Figure 3. The dish-
antenna platforms will consist of a ripped and compacted in‐situ material with a 150 millimetre (mm) 
gravel layer, with a minimum radius of 26.5 m, with a minimum slope of 2 % to the perimeter to 
improve drainage. The platform radius will accommodate a turning dish-antenna transporter, thus 
allowing for an efficient installation of the dish-antenna, with a bell mouth radius of 24 m and a keep 
out zone of 15 m. As part of the Project Scope for SKA1_MID, vegetation clearance will be undertaken 
for the establishment of the dish-antenna in the core and spiral arms. 

 
Figure 3: SKA1_MID preliminary antenna design 

 

A geotechnical investigation was undertaken to refine the conceptual design of SKA1_MID which 
included both percussion drilling and rotary core drilling in the SKA land core and the 3 spiral arms. A 
total of 87 percussion drills were undertaken, 33 of which were in the 3 spiral arms. 19 Rotary Core 
drills were undertaken. Based on this geotechnical investigation the initial proposed design, i.e. precast 
concrete elements secured on cast in-situ concrete substructures with piles, was found to be 
impractical to construct and therefore a complete cast in-situ foundation solution is considered. The 
proposed foundation (Figure 4) consists of a 7 m pile cap on 8 x 0.75 m diameter vertical piles. The 
typical piling depths that are proposed in the SKA land core area are between 8,5 m and 10 m depth. 
In the 3 spiral arms, the average piling depth is also between 8,5 m and 10 m depth. Images of the 
piling activities are included in Figure 5. In case of anomalies where hard ground is found closer to the 
surface, pad foundations are considered. Figure 6 and Figure 7 illustrates the foundation construction 
activities. Based on the outcome of the geotechnical investigations undertaken, majority of the 
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foundations will be piled foundations and a limited number in the spiral arms will be pad foundations. 
The type of foundation will be verified by the Contactor during construction. 
 
 

 
 

Figure 4: 3D Model of Antenna Foundation 

 

 
Figure 5: Piling machine and reinforced steel for piling 
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Figure 6: Steel bolt cage and steel reinforcing for pile cap 

 

 
Figure 7: Shutter work prior to concrete casting and completed foundation 

 

2. Hydrogen Intensity and Real-time Analysis Experiment (HIRAX) 
 
The establishment of the Hydrogen Intensity and Real-time Analysis eXperiment (HIRAX) is proposed  
consisting of an array of 1024 radio telescopes, each 6 m in diameter and operating between 400 and 
800 MHz.  
 
The proposed site is situated at 30°41'24.0" S, 21°34'31.3" E on the Swartfontein farm. The proposed 
site is a section of the consolidated land area that has been acquired to host the SKA telescope, along 
the main access road to the SKA land core area. The HIRAX requires an area of approximately 400 m x 
400 m to install the dishes (6 m diameter dishes with 3 m gap in between dishes) and space for two 
digital back-end containers, and possibly one storage container, located near the dishes. 
 
The construction will entail vegetation clearance for the dish foundations and pedestals, earthworks 
(if required) for digging holes, laying concrete to mount poles and trenching for optic fibre cables (for 
carrying data from the dishes to the digitizer container) and power cables (to the dish feeds from the 
central supply point). About 1024 holes will be dug and filled with concrete for the dish installation 
and about 6.3 kilometres (km) of trenches for the dish array layout plus another 1 km from the dish 
array to the back-end containers. Power and fibre cabling will be housed in ducting in the trenches. 
The trench depth will vary between 800 mm and 1200 mm, depending on soil conditions. The dishes 
will be placed in a close-packed redundant configuration (Figure 8) in the SKA land core area. The 
dishes will be stationary with a 5-10 degree field of view, periodically repointed in elevation in order 
to build up coverage of the southern sky. 
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A dish assembly structure will be required as a staging area for HIRAX dish construction on a suitable 
location on the Swartfontein farm. 
 
The HIRAX site will be located adjacent to the main access road that runs past Swartfontein farm. 
HIRAX will take access off that main road. UKZN will be responsible for the construction of the access 
roads to the HIRAX site from the main access road. Construction of an access road is planned along the 
boundary of Swartfontein Farm to allow at least 5m from boundary fence. 
 
A data connection from the Swartfontein data backbone will be provided at a pylon situated at GPS 
coordinates 30°41'24.0" S, 21°34'31.3" E from where HIRAX will take off and run a cable under the 
main access road through an existing culvert to the boundary of the HIRAX site to a point where it will 
supply the HIRAX back-end containers. 
 
A power connection is proposed from the Swartfontein 33 kilo Volts (kV) overhead powerline, which 
will require a step-down transformer. This connection will be provided at a pylon situated at GPS 
coordinates 30°41'24.0" S, 21°34'31.3" E from where HIRAX will take off and run a cable under the 
main access road through an existing culvert to a minisubstation at the boundary of the HIRAX site 
where it will supply the HIRAX digitizer and correlator containers and the dish feeds. Power will be 
supplied and will comply with the requirements for “Voltage characteristics, compatibility levels, limits 
and assessment methods” in terms of the second part of NRS3 048 (Electricity supply – Quality of 
supply). To accommodate for voltage fluctuations and micro-cuts in the line power that would 
adversely affect the high-power equipment, particularly the correlator, , a power conditioning unit will 
be installed on the HIRAX site. 
 
The construction of fencing along the boundary of Swartfontein Farm as well as security control on the 
main access road is proposed. The HIRAX will provide an outer core of fencing to keep the wildlife away 
from the dish array and an inner core of more secure fencing around the back-end equipment 
containers. 
 
The installation of the full (1024-element) array will be carried out by the HIRAX team in collaboration 
with the dish contractor, with the possibility of including a local team comprising work-integrated-
learning students, artisans, and local labour, and managed by the HIRAX project manager. The HIRAX 
team, in collaboration with the dish contractor and the local team, will stage the build-out to from 128 
to 512 dishes over a 15-week period, where after the 512-element array will be commissioned and 
operated. The installation of 384 dishes and their feeds with a team of about 10 people will take 
approximately 15 weeks. This estimate is again based on an assembly and installation time of 24 
person-hours per dish. The dish installation will require the use of a truck-mounted crane to be 
provided on a best efforts basis. The remaining 512 dishes will be installed over a 25-week period and 
the full 1024-element array commissioned and operated thereafter. New digitizer and correlator 
containers (upgraded for 1024 dishes) will be configured and shipped directly to site, where they will 
be connected to the dish array, the power supply and the data connection. 
 
A further 8 prototype dishes will be located, based on the UKZN proposal, at the Losberg farmhouse 
using the existing facilities at the farmhouse. This prototype phase is temporary and will be complete 
prior to the commencement of the construction activities for SKA1_MID. Power and data (which are 
minimal for the prototype array) will be provided at the SKA Losberg offices to enable observations 
with the prototype array.  
 

                                                      
3 The NRS specifications are developed in collaboration with Standards South Africa (StanSA), the standards division of the 

South African Bureau of Standards (SABS). 
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Figure 8: Illustration of the proposed HIRAX array 

 

3. Powerlines and fibre-optic cables  
 
The following reticulation zones have been identified in terms of the conceptual design of the 
SKA1_MID electrical infrastructure which complies with the SARAO Radio Frequency Interference 
(RFI) Policy:  
 

 Zone 1 (0-5km from the centre of the SKA1_MID core): reticulation via underground 
cabling only;  

 Zone 2 (5-30km from the centre of the SKA1_MID core): reticulation via steel pole 
overhead line and underground cabling; and 

 Zone 3 (>30km from the centre of the SKA1_MID core): reticulation of fibre via overhead 
wooden telephone poles, standalone PV and underground cabling. 

 
Figure 12  provides an overview of the power distribution for SKA1_MID. 
 
The proposed activities for the power reticulation network comprises of the following: 
 

 Supply, Deliver and Install Direct in ground approximately 40 km of 22 kV XLPE Cabling for 
the SKA land core area; 

 Supply, Deliver and Install Direct in ground approximately 23 km of Low Voltage Cabling 
for the SKA land core area; 

 Supply Deliver and Install approximately 43 new Low Voltage Distribution Kiosks; 

 Supply and Install Approximately 18 new 315 kilo Volts Amperes (kVA) miniature 
Substations; 

 Construct approximately 120 km of new overhead powerlines consisting on steel 
monopole structures; and 

 Construct approximately 56 km of new 3.3 kV underground cabling to distribute power 
from the overhead line to dishes located on each of the 3 spiral arms. 

 Construct small scale solar photovoltaic plants, each 1 hectare in extent, to supply power 
to dish antennas in the spiral arms  

 
It is proposed that the dish-antennas be connected within 5 km of the highest density of dish-antennas 
in the SKA land core area with underground powerlines and fibre-optic cables. The electrical 
reticulation is designed to prevent and minimise potential radio-frequency interference from the 
electrical infrastructure. The 33 kV incoming supply will be stepped down and conditioned at the 
power facility on the Losberg site complex before being distributed to the SKA land core area and 
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spirals arms. All cables will be installed in compliance with the South African National Standards (SANS) 
101984 and 101425. 
 
Where possible, the additional loads will be added to the underground cabling reticulation trenched 
for MeerKAT. All cables within 2 km 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 SKA 
land core area include 1 m trenches for approximately 8 km of additional medium voltage underground 
cabling; and 0.7 m trenches for approximately 22 km of additional low voltage underground cabling. 
All underground medium voltage cables will be trenched at a depth of at least 800 mm below natural 
ground level as illustrated in Figure 9. Cable markers will be installed along all underground routes, at 
all changes in direction, at the beginning and ends of cable runs and above all joints and at intervals 
not exceeding 50 m. The low voltage underground electrical reticulation will be trenched at a depth of 
at least 500 mm (Figure 10).  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. Cable markers will be installed along all underground routes, at all 
changes in direction, at the beginning and ends of cable runs and above all joints and at intervals not 
exceeding 50 m. 
 
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.  

 
 

                                                      
4 SANS 10198: The selection, handling and installation of electric power cables of rating not exceeding 33 kilovolts 
5 SANS 10142: Wiring of premises 
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Figure 9: Typical section through medium voltage cable trench 

 
Figure 10: Typical section through low voltage cable trench 

 
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 1 m diameter ‘Rocla-type’ concrete 
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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 equipment i.e. weather stations, visual monitoring, radio frequency monitoring 
stations and mobile radio repeater stations via 3-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.   
 
It is proposed that the dish-antennas located between 5 km and 30 km from the highest density of 
dish-antennas be connected with overhead 22 kV lines suspended on steel monopole structures 
(Figure 11). The steel structures reduce sparking related noise and allow for minimal special 
maintenance. The 22 kV 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 design of the overhead line technology 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.  
 
The statement of work for the overhead lines for SKA1_MID specifies that a Bird Fight path study must 
be included. Furthermore, the statement of work and specifications have been written in line with 
Eskom requirements of line design and as such contractor design verification drawings will need to 
include: structure anti-perching devices and bird flight diverters indicating which spans as well as type, 
spacing etc. Specifications are also included for the stringing component indicating that the appointed 
contractor will need to identify spans which require bird flight path diverters (birdflappers) and install 
these devices as specified by the relevant environmental specialists and/or suppliers. 
 
The contractor will be responsible to identify bird flight routes and bird sensitive areas that require the 
installation of bird flappers. Bird flappers shall be installed on identified spans and will be technically 
approved prior to the purchasing and installation thereof. 
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Figure 11: Steel monopole strain structure showing silicone rubber composite longrod insulator. 
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Figure 12: Overview of Power provision 
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4. Associated grid network infrastructure 
 
The provision of power to the SKA1_MID dishes (excluding the dishes supplied via alternative 
electricity generation) will come from the Power Facility and will therefore be powered via the DRUPS 
system.  
 
There are currently twenty-one 315 000 volt amp miniature substations in use for MeerKAT (type B 
miniature substations, approximately 9.93 cubic metres (m3) or 3.08 m x 1.61 m x 2 m). It has been 
proposed to upgrade 5 of the 21 substations to 500 000 volt amp units and to install 14 additional 
miniature substations to cater for the additional dish-antennas in the SKA land core area.  
 
Each spiral arm will be supplied via a dedicated 22 kV circuit breaker. To facilitate this, a new ring main 
unit will be installed outside of the SKA Site Complex (adjacent to the Power Facility) for each of the 
two core reticulation feeders. This will free up the two 22 kV breakers currently feeding the core 
reticulation reactors. 
 
The existing electrical infrastructure at the Losberg construction camp will be reused but expanded to 
cater for additional people on site for SKA1_MID. Power will also be provided to the two new 
construction camps, Bergsig and Swartfontein via the existing 33kV power line. Small back-up 
generators will be provided at the new camps to ensure continuous operation of the water supply 
booster pumps and sump pumps for waste water treatment. 
 
Several distribution kiosks will be connected from the mini-substations. The number of distribution 
kiosks supplied by each mini substation varies depending on the density of dish-antennas around the 
kiosk. As part of radio-frequency interference mitigation measures, no digital electronic devices will be 
installed in any of the miniature substations. Most existing low voltage distribution kiosks in the SKA 
land core area will be equipped with additional low voltage miniature circuit breakers to facilitate 
supply to the additional dishes in the SKA land core area. The existing low voltage distribution kiosks 
only have sufficient spare capacity to supply up to six dishes. The positioning of all new kiosks will 
consider the proximity of the dish-antennas to be supplied to reduce the length of low voltage cable 
runs as well as any nearby access roads or other services which could interfere with the satisfactory 
operation of the distribution kiosk.  
 
Each dish-antenna in the spiral arms will have its own mini transformer and distribution kiosk that will 
step down the power supplied by the 22 kV line to 400 V and supply power to the dish-antenna. In 
accordance with the radio-frequency interference mitigation measures, no digital electronic devices 
will be installed in the miniature substations.  
 
 

5. Alternative electricity generation  
 
The most appropriate alternative source of energy to generate electricity in the 3 spiral arms is the use 
of solar energy. Based on the SolarGIS® dataset, the mean annual Global Horizontal Irradiation level of 
the SEA study area ranges from 1990 to 2 230 kilowatt-hour per m2, which is amongst the highest 
measured solar irradiation in South Africa. The electricity production for an open-space photovoltaic 
system, assuming crystalline silicon panels inclined to the north at the optimum angle is estimated to 
be 1920-2005 kWh (electrical) per kWpeak (installed) per annum. 
 
According to the conceptual SKA1_MID design, the load is characterized into three consumption 
scenarios:  

 Peak Instantaneous Load (<5sec) VA  



SKA1_MID IEMP (2018) 
 

21 
CHAPTER 2: PROJECT SCOPE 

 Maximum Short-Term Average (5sec – 10min) [W] – when dishes are fast slewed along 
both axes under worst case weather conditions; and 

 Long-Term Average (>30min) [W] – normal observation mode with dishes tracking a 
source. 

 
It is deemed the dish antenna will operate 95% of the time on the long-term average load/power 
consumption, and 5% of the time on the maximum short-term average, with a daily average energy 
consumption of 223.64 kWh. 
 
It is proposed to generate the electricity required for the operation of the remote SKA telescopes in 
the three spiral arms with small solar photovoltaic plants with a generation capacity of less than 1 
megawatt. The installation of solar PV diesel hybrid solutions is proposed to prevent damages resulting 
from potential load shedding events. 
 
The mechanical equipment required for the proposed activities will include:  

 Mounting system for the PV modules (allowance has been made to use either 
Monocrystalline silicon; Polycrystalline silicon or thin film); 

 Painting and corrosion protection; 

 Complete structural steelwork, foundation bolts and plates, anchors, guides, lifting 
facilities and sundries; 

 Fire detection and protection systems (both active and passive); and 

 RFI-shielded Container housing for BESS and Electrical equipment (a first order impact 
analysis, using Free Space Path Loss only, shows the requirement of 80 dB mitigation 
(shielding/ filtering) at 1 GHz for a separation distance of 2 km.  

 
The electrical equipment required for the proposed activities will include: 

 PV modules, inverters and combiner boxes complete with fuse (if not incorporated in the 
string inverter), disconnectors and protection system; 

 Battery storage system including charge controllers, off grid inverters and protection 
system; 

 Transformers and associated protection and controls; 

 DC cables, Low Voltage (400V), communication cables and accessories, switchgear, 
cabling, protection and controls as necessary; 

 diesel generators including generator sets, switchgear, cabling, protection and controls; 

 tariff metering systems and equipment at the POC viewed as the first LV terminal set 
after the Off-Grid Solar PV Power Station; 

 Cubicles, relay panels, marshalling boxes, enclosures and ancillary electrical equipment; 
and 

 Fault recording, diagnostic and alarm systems. 

 
A developer will be appointed to undertake the design, construction, testing and verification, 
operation and maintenance of each standalone solar PV plant. Each solar PV plant will make provision 
for 400 V / 3 Ph / 50 Hz supply in compliance with the specified Power Quality parameters and 
anticipated dish load profiles set. 
 
The proposed configuration for the solar PV plant is a free-standing power plant with PV modules 
oriented towards the north and fixed-mounted at an optimum angle. The inclination of the modules 
will be optimized to maximize annual energy yield. The photovoltaic panels will be composed of copper 
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indium selenium or polycrystalline solar cells mounted in an aluminium frame. An optimum angle of 
29 degrees will be implemented based on optimal row spacing6 to avoid losses by inter-row shading.  
 
It is specified that the minimum distance the off-grid Solar PV Power Station to the Dish Antenna will 
be 2000 m, requiring a Step-Up and Step-Down reticulation configuration. Thus, the interconnection 
will take place on the LV terminals of the Step-Up transformer. The IPP battery limit for the supply of 
equipment will be at the Step-Up transformer LV terminals, but for installation it will be at the Dish LV 
Incomer LV terminals. The IPP may be required to install the free issued materials and equipment for 
the Step-Up and Step-Down reticulation system. This will involve a Step-Up transformer, MV cabling, 
Step-Down transformer and LV cabling to the Dish Incomer. 
 
The Off-Grid Solar PV Power Station design life of 25 years subject to plants operation (except the 
battery bank, which can be designed for a lower lifespan), and maintenance in accordance with the 
specific recommendations and normal degradation.  
 
Furthermore, it is proposed to install small scale PV installation for remote infrastructure such as 
weather stations, RFI monitoring Stations, Security Guard huts and radio communication masts. Power 
will also be provided to remote telescope infrastructure as required. Where this infrastructure is not 
located within a reasonable distance to a dish power supply, small standalone PV and battery back-up 
installations will be used to power this equipment. Boreholes will be supplied with commercial 
photovoltaic panels and equipment which will be RFI tested to ensure compliance to the required RFI 
standards. 
 
 

6. Construction camps 
 It is proposed that 2 new construction camps be constructed for SKA1_MID. These construction camps 
are currently planned to be located on Swartfontein and Bergsig farms both within 15 km from the SKA 
land core area. A locality plan of the proposed construction camps is displayed in Figure 13.  
 
 

                                                      
6 row spacing leads to electricity losses due short-distance shading, these losses can be avoided by optimising distances 

between rows of module tables 
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Figure 13: Construction Camps Locality Plan 
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The preferred location for the construction camps was selected due to the following factors: 
 

 the farms have been purchased as part of the SKA land acquisition programme; 

 the farms are located next to the access road to site (provincial road “P02996”), which was 
upgraded and completed in November 2017;  

 the proposed sites are located at least 10 km from the SKA land core area; and 

 the proposed sites are located next to the 33 kV powerline to site. 
 
The new construction camps will be established on existing natural substrate where possible to: 
 

 reduce the disturbance of the land to a minimum,  

 limit the introduction of foreign gravel material to a minimum and  

 facilitate the rehabilitation of the site at the time of decommissioning. 
 
Where the ground needs to be cleared, levelled and surfaced, a lightly compacted gravel wearing 
course will be used. The overall footprint of the proposed Bergsig construction camp is approximately 
4 hectares and the proposed Swartfontein construction camp is approximately 1.5 hectares. Both 
camps will be surrounded by perimeter fencing. The proposed footprint of the Swartfontein and 
Bergsig construction camps is illustrated in Figure 16 and Figure 17 below. 
 
The Losberg, Bergsig and Swartfontein camps combined will accommodate approximately 740 people 
during the peak period of construction. This number is based on the estimated 540 people for the 
infrastructure and power elements and an additional 200 people for the other telescope elements.  
 
The power supply to the camps will be tapped off from the existing 33 kV power line to a mini-
substation and thereafter to distribution kiosks within the camps. One or two distribution kiosks will 
be connected to the mini substation at each camp. An allowance will be made for new diesel 
generators for provision of power to the water and sanitation pumps in the event of a mains failure.  
 
The Swartfontein and Bergsig construction camps will have the following infrastructure: 
 

 Bulk services, including water supply, sanitation, power supply, and fibre optic connection; 

 Water and sanitation infrastructure including one earth dam (evaporation dam) and one waste 
water treatment plant at each construction camp; 

 Stormwater management systems;  

 Workshop and waste management facilities; and 

 Perimeter fencing and access gates. 
 
The expansion works at the existing Losberg construction camp include a new accommodation area 
and water and sanitation infrastructure upgrades. The existing power supply (including back‐up power) 
at the Losberg construction camp will be re-used during the SKA1_MID construction phase. The 
electrical infrastructure for the Losberg construction camp will be expanded by installing three 
additional low voltage kiosks at strategic locations around the camp to provide power to staff quarters. 
The contractor’s electrician will be responsible for facilitating supply from these low voltage 
distribution kiosks to the relevant park homes etc. The expansion of the accommodation area at 
Losberg construction camp is illustrated in Figure 14.  
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Figure 14: Proposed accommodation area at the Losberg construction camp 

The expansion and upgrade of the water and sanitation infrastructure planned for the Losberg 
construction camp are illustrated in Figure 15 and includes: 
 

 Two additional evaporation dams for collection of treated effluent water and washing bay 
water with a surface area of 1000 m2; 

 Two additional wastewater treatment plants with a capacity of 17.5 kilo Litres (kL) per day; 

 One chlorination room and a reverse osmosis plant with a minimum treatment capacity of              
7 kL per day; and 

 One chlorination room and a reverse osmosis plant with a minimum treatment capacity of             
10 kL per day. 

 
During the construction phase, portable toilets will also be provided along the spiral arms, and moved 
as the works progresses, the number and position of these toilets is yet to be decided upon. The 
contractors will be responsible for providing all sanitary arrangements for his staff and any sub-
contractors team; as well as for keeping the toilets in a clean, neat and hygienic condition. The 
contractors will service the chemical portable toilets regularly and dispose of the waste generated by 
the toilets appropriately. A minimum of one chemical portable toilet will be provided per 10 persons 
and will be easily accessible (ideally within 50 m from the construction working area).  
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Figure 15: Water and sanitation infrastructure expansion works at the Losberg construction camp
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Figure 16: Construction works planned for the Bergsig construction camp
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Figure 17: Construction works planned for the Swartfontein construction camp
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7. Buildings 
 
As part of the property valuation process of the SKA Land Acquisition Programme, all farmhouses, farm 
buildings and bulk infrastructure have been identified and recorded (Figure 18), and a full recording 
and grading (descriptively and spatially) of the historical farmsteads in the SKA land core area, including 
their associated outbuildings, stone walling and cemeteries, as well as corbelled buildings has been 
initiated to determine the need for long-term conservation of historical structures and graves within 
the SKA land core area.  
 
Historical structures and graves that are older than 60 years old are automatically protected under 
section 34, 35 and 36 of the National Heritage Resources Act (Act No 25 of 1999) as they form part of 
the National Estate (section 3 of the National Heritage Resources Act).  In consultation with the SAHRA 
and the NCHRA, a grading process will be undertaken to earmark buildings worthy of conservation; 
and to identify which buildings can be converted to offices and storage areas for use by SAEON and 
the appointed Land Management Authority within the Strategic Environmental Assessment study area. 
The Heritage Conservation Management Plan will guide the ongoing management of heritage 
resources within the SKA land core area, including maintenance of significant structures and 
maintenance and access to burial grounds and graves. The potential impact of accessibility restriction 
to the public on preservation efforts for such heritage sites will be addressed in the Heritage 
Conservation Management Plan.  
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Figure 18: Farm buildings recorded within the SKA land core area 
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8. Fuel storage  
 
Infrastructure for the storage and handling of diesel will be constructed with a combined capacity of 
80 m3 or more but not exceeding 500 m3 in terms of Section 24 of the NEMA. It is planned that 5 diesel 
fuel tanks of a capacity of 23 m3 each will be installed at the SKA site complex next to the existing three 
diesel tanks to cater for the new DRUPS units and other diesel requirements. Fuel and chemical storage 
containers will be installed on a secure bunded platform and adequate spillage containment and clean-
up measures will be implemented at all time.  
 
A screening risk assessment was conducted during the SEA to assess the potential risks associated with 
the storage and handling of diesel in the SKA land core area in terms of the Section 2 of the Major 
Hazard Installation (MHI) Regulations Government Notice 692 of 2001. The specialist assessment 
concluded that: 
 

 no material to be stored on site is listed as notifiable in terms of the General Machinery 
Regulation 8 and its Schedule A on notifiable substances; 

 no jet fires were predicted from the simulations; 

 no flash fires were predicted from the simulations; 

 no explosions were predicted for the storage of diesel; 

 no boiling liquid expanding vapour explosions were predicted from the simulations; 

 the worst-case (maximum distance) 10 kilowatt per m2 thermal radiation isopleths, 
representing a 1% fatality, for diesel would not extend beyond the site boundary that could 
involve people in a major incident; and 

 the scope of application of the Major Hazard Installation Regulations would not apply and the 
facility would not be considered a major hazardous installation. 

 
Requirements for an Emergency Response Action Plan for accidents, potential spillages, contamination 
of the ground and fires in line with relevant legislation as well as a Spill Contingency Plan is included in 
the SKA1_MID Environmental Management Programme (SKA1_MID EMPr – Chapter 5) to prevent 
environmental incidents resulting from accidental spills. In line with the impact management 
outcomes of the SKA1_MID EMPr the use and storage of fuels and chemicals will be strictly monitored 
to prevent ground contamination. 
 

9. Monitoring stations  
 
It is proposed to establish three stand-alone weather stations in each spiral arm away from antenna 
due to RFI interference equipment. Each weather station will consist of sensors providing weather data 
including wind, temperature and humidity.  The weather data will be sent to the Telescope Manager 
via the SKA Signal and Data Transport network. The land on which these weather stations will be 
located falls within the servitudes to be acquired as part of the SKA land acquisition programme.  
 
The construction requirements for the weather station will include: 
 

 Masts – 10 m high sectional pole masts; 

 Mast foundations – 2 m3  

 Earthing and lightning protection – 10 ohm spec; 

 Power – 200 m of 3 phase 400 V power cabling from the closest kiosk to the weather station; 

 Fibre optic cabling – 200 m of fibre optic cabling, radio-frequency interference screened 
junction box and splice dome; 

 Fibre ducting – 200 m fibre ducting from the closest antenna to the wind sensor; 
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 Trenching – 200 m of common trenching which houses the power cables and fibre optic cables; 
and approximately 1.6 km of fibre optic cable between each weather station and the closest 
dish.   

 
The establishment of a tropospheric monitoring station including the antenna and associated 
equipment to the existing Site Test Interferometer equipment currently located in the SKA land core 
area is proposed. The construction requirements will include: 
 

 Foundations – 5 m3); 

 Connection boxes and fibre splice domes; 

 Fibre ducting – 40 mm fibre optic duct (estimate 200 m); 

 Fibre cabling – 200 m fibre optic cable; 

 Trenching – 200 m common trench which houses the power cable and fibre optic cable; 

 Power - 3 phase, 4 wire, 400 V, 200 m from the closest kiosk; and 

 Monitoring equipment. 
 
The establishment of fixed monitoring stations in the SKA land core area and the three spiral arms is 
proposed. The RFI monitoring stations will include infrastructure, power and ancillary equipment. 
Additional RFI monitoring will be undertaken using a mobile RFI monitoring system and the RFI data 
captured by mobile vehicles will be fed into the existing local area network. 
 
Furthermore, it is proposed to re-use the existing radio-frequency interference monitoring station and 
the existing weather station located within the SKA land core area for SKA1_MID. Other existing 
weather stations located within the surrounding area will also be used to provide weather information 
in the SKA1_MID spiral arms:  
 

 Williston Weather Station – recording weather data since 2005; 

 Van Wyksvlei Weather Station – recording weather data since 2004; 

 Brandvlei Weather Station – recording weather data since 2004; 

 Carnarvon Weather Station – recording weather data since 2006; and 

 Kenhardt Weather Station– recording weather data since 2007. 
 

10. Data network 
 
It is proposed that the existing data network be extended to provide coverage to the three spiral arms 
and the land core.  Further propagation modelling has been undertaken to determine the best location 
for additional repeater stations for SKA1_MID. It is currently assumed that there will be one additional 
repeater station for each spiral arm.  
 
The existing Local Area Network installed for MeerKAT will be re-used and expanded for the SKA.  
Expansions will include the upgrade of five 24 port switches to 48 port switches, the addition of four 
10 Gigabit Ethernet blades to the core switches in the Karoo Array Processor Building and the addition 
of 20 network points (CAT 7 cable). The Local Area Network currently enables the transfer of MeerKAT 
scientific data to Cape Town, the control and monitoring of MeerKAT telescopes, voice, Closed-circuit 
television (CCTV), building management system, video conferencing and general IT data.  The existing 
telephone network provides Voice over Internet Protocol telephones to the Cape Town office, the 
Rosebank office, the Karoo Klerefontein Support Base, the Losberg and Meysdam construction camps, 
and the SKA site complex including the Karoo Array Processor Building. The current Voice over Internet 
Protocol network will be extended to all buildings on site and Voice over Internet Protocol network 
points will be provided by the Signal and Data Transport/DISH elements in each dish-antenna pedestal. 
The radio communications system consists of Very High Frequency (VHF) radios that operate in the 66-
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88 megahertz band. The radio network consists of a number of repeater stations that are linked 
together with radio links. Each repeater station has two frequencies, one for transmit and one for 
receive. In addition to the various frequencies, there are separate channels (networks) that can be 
programmed on the system. The vehicles are fitted with mobile radios, handheld radios are also 
available as base stations (e.g. at buildings), all these radios can be programmed to any one of the 
frequencies or channels. For safety and reliability there are two repeaters at each of the remote 
stations. It is assumed that the existing Karoo Radio Astronomy Observatory emergency 
communication system installed for MeerKAT will be re-used for SKA1_MID.  The SARAO trunk radio 
system providing an alternative communication mechanism to communities compliant with RFI 
requirements of the SKA telescope is also assumed to provide support for communication needs. 
  
A mast for radio transmission purposes, exceeding 15m in height, will be erected within the SKA land 
core area. The final specifications of the mast will be selected to ensure compliance with the 
Astronomy Advantage Area regulations7 while providing adequate radio frequency signal for the local 
community and SKA1_MID activities.  Other existing high masts in the towns of Carnarvon, Williston, 
Brandvlei and Van Wyksvlei will be used to deploy the radio communication infrastructure. 
 

11. Security infrastructure 
 
Four new security guard huts with access booms will be established within the SKA land core area to 
control access to the site. The Visual Monitoring cameras will be co-located with the security guard 
huts to observe people entering and exiting the SKA land core area. All guard huts will be fully equipped 
with electricity, ablutions and emergency communication radios and guarded 24 hours every day of 
the week. The location of the proposed security guard huts and access booms is illustrated in Figure 
19. 
 
Visual monitoring equipment consisting of closed-circuit television (CCTV) cameras mounted on masts 
will be installed at the top of the Losberg hill on the Losberg farm and at the control access points 
established for SKA1_MID. The visual monitoring system will be mounted adjacent to the guard hut to 
provide human identification within 9 m of the security guardhouse. The conceptual design of 
SKA1_MID includes four fixed cameras (no pan, tilt and zoom control) to monitor four site access roads. 
The remotely monitored cameras will be fitted with day/night sensors to control floodlights for night 
operation. 
 
The following infrastructure will be installed to set-up the visual monitoring devices:   
 

 Section pole masts 

 Mast foundations – 781.25 m3 ); 

 Power – 200 m of 3 phase 400 V power cable from closest kiosk to the wind sensor; 

 Earthing and lightning protection – 10 Ohm (Ω); 

 Trenching – 200 m common trench which will house the power cables and fibre optic cables; 

 Fibre optic cabling – 200 m Fibre optic cable, radio-frequency interference screened junction 
box and splice dome; 

 Fibre optic ducting – 200 m of 40 mm fibre ducting from the closest antenna to the wind 
sensor; and 

 Fibre optic cable between each camera and the closest dish.  
 

                                                      
7 Astronomy Geographic Advantage Act No. 21 of 2007, Core Astronomy Advantage Area regulations (promulgated on 22 

June 2012), Draft Karoo Central Astronomy Advantage Areas Regulations (Government Gazette number 39442, under 
Notice number 1166, on 23 November 2015) 
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Due to the proximity and security requirements of the SKA land core area, access boom gates with 
security guard huts will be established along the provincial road to control access to the site on a 24-
hour basis. Two guards (on 12-hour shifts) will be stationed at each hut on a 24-hour basis (two shifts 
of 12 hours each per day for seven days a week, including public holidays). The guard huts will be 
equipped with power, ablutions, and SKA emergency communication radios. 
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Figure 19: Location of security guard huts and access booms within the SKA land core area 

Note: “Managed Access 
Control Points” implies gates 

that are locked. 
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12. Fencing 
 
The perimeter fence will be upgraded around the SKA land core area, to prevent any potential negative 
impacts of the protected area once declared on adjacent properties.  
 
The most suitable specifications for the perimeter fencing around the SKA land core area will be 
determined in consultation with the SANParks and relevant key stakeholders including neighbouring 
farmers. Regular inspections and necessary repairs of the fences will be undertaken in line with the 
management actions of the SKA1_MID EMPr (Chapter 5). It is the intention to remove the identified 
internal fences within the SKA land core area to allow wildlife to move freely across the land. All fences 
that are removed will be disposed of in accordance with the NRF Supply Chain Management Policy. 
 
A new 3 m high perimeter fence has been installed at the SKA Site Complex as part of the National Key 
Point requirements. 
 
A new perimeter fence will be installed around the area of 100 m x 100 m (1 hectare) that is being 
secured for each of the 21 SKA dish antennas in the spiral arms through a servitude agreement with 
landowners. These stations will have 6 m wide access gates with two 6 m wide removable panels on 
either side of the gate and Visual Monitoring equipment. 
 
Perimeter fencing will also be provided to 4 repeater stations situated in the 3 spiral arms. These 
stations will have a 3 m wide access gate each. Fencing will also be provided to 3 Weather Monitoring 
Stations, one in each spiral arm. Access to these points will be provided through a pedestrian gate.  
 
Perimeter fencing, of similar specification to the fencing around base stations, will also be required 
around the standalone photovoltaic plants in the spiral arms. 
 

13. Non-consumptive water uses  
 
Non-consumptive water use activities are proposed that could impede or divert flow, and alter the 
bed, banks, course or characteristics of watercourses (e.g. road crossings).  Impacts on the integrity 
and function of water resources and the overall quality of the resource, specifically Section 21 (c) and 
(i) of the National Water Act (Act 36, 1998), will require approval from the Department of Water and 
Sanitation (DWS) or competent authority (such as a Catchment Management Agency)as a water use. 
As such applications for water use licenses for SKA1_MID activities and infrastructures which may 
impact on the integrity and function of water resources as identified in this Chapter will be submitted 
and a water use licence obtained, where relevant.  
 
The regulated area of a watercourse as per Section 21 (c) and/or (i) of the National Water Act means:  
 

 a 500 m radius from the delineated boundary (extent) of any wetland or pan; 

 the outer edge of the 1 in 100-year flood line and/or delineated riparian habitat, whichever 
is the greatest distance, measured from the middle of the watercourse of a river, spring, 
natural channel, lake or dam; and  

 in the absence of a determined 1 in 100-year flood line or riparian area, the area within    
100 m from the edge of a watercourse where the edge of the watercourse is the first 
identifiable annual bank fill flood bench (subject to compliance with section 144 of the 
Act). 
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The possibility of applying for a general authorisation to use water is being investigated in terms of 
section 39(1) of the National Water Act, read with section 21(c) and 21(i), and where relevant water 
use licences will be applied for and obtained.  
 

14. Extraction of water from boreholes 
 

The estimated water demand for SKA1_MID construction is 385 kL per day during peak construction 
(infrastructure). The water demand includes the use of water for the 3 construction camps, 
maintenance of roads during construction, road construction and concrete operations. The overall 
estimated daily water demand based on the conceptual design of SKA1_MID and associated 
infrastructure is described in Table 1 below.  
 
A total of 20 registered boreholes are used for the MeerKAT construction phase on Meysdam and 
Losberg farms with varying depth from 15 m to over 50 m. The peak water demand for the MeerKAT 
construction phase was approximately 326,8 kL per day which includes the water required at the site 
complex, the construction camps, the road and platform construction, the concrete work and the road 
maintenance activities. The water abstraction recorded for the 20 boreholes in use on Meysdam and 
Losberg farms during the construction of the MeerKAT project is included in Table 2 below. 
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Table 1: Estimated SKA1_MID daily water demand 

 

Location/Main Activity Sub-Activity
Daily Demand

(lit/day)

Ave. Daily Flow

(lit/sec)

Peak 

Factor

Peak Flow

(lit/sec)
Comment

Domestic use 59,800.00 0.6921 3.5 2.4 Based on 460 people and 130 l/c/d demand

Other (maintenance, 

washing of vehicles, etc.)
2,500.00 0.0289 3.5 0.1 2,500 l/day deemed  to be a reasonable assumption

62,300.00 0.7211 3.5 2.5
48 hrs storage capacity =  124,600 litres, thus 7 x 20 m3 tanks or 

equivalent

Domestic use 23,400.00 0.2708 3.5 0.9 Based on 180 people and 130 l/c/d demand

Other (maintenance, 

washing of vehicles, etc.)
2,500.00 0.0289 3.5 0.1 2,500 l/day deemed  to be a reasonable assumption

25,900.00 0.2998 3.5 1.0
48 hrs storage capacity =  51,800 litres, thus 3 x 20 m3 tanks or 

equivalent

Domestic use 13,000.00 0.1505 3.5 0.5 Based on 100 people and 130 l/c/d demand

Other (maintenance, 

washing of vehicles, etc.)
1,000.00 0.0116 3.5 0.0 2,500 l/day deemed  to be a reasonable assumption

14,000.00 0.1620 3.5 0.6
48 hrs storage capacity =  28,000 litres, thus 3 x 10 m3 tanks or 

equivalent

Constructing of New Roads 60,000.00 0.69
Based on a production rate of 1000 m³/day and 6% moisture to 

achieve OMC.

Upgrading of Existing Roads 60,000.00 0.69
Based on a production rate of 1000 m³/day and 6% moisture to 

achieve OMC.

Losses 12,000.00 0.14 10% losses

Mixing of Concrete 80,000.00 0.93 Based on a production rate of 400 m³/day

Curing of Concrete 14,000.00 0.16 Based on a production rate of 400 m³/day

Losses 9,400.00 0.11 10% losses

Maintenance 
MeerKAT Roads Maintenance 

During Construction
30,250.00

General Dust Prevention 15,000.00 0.17

Losses 1,500.00 0.02 10% losses

282,150.00 3.27
24 hrs storage capacity = 282,150 litres, thus 12 x 27 m3 tanks or 

equivalent

384,350.00Total

Summary - Design Water Demand

Losberg Construction Camp

Total - Losberg

Swartfontein Construction Camp

Total - Swartfontein

Bergsig Construction Camp

Total - Bergsig

Road Construction Operations

Concrete Operations

Construction Dust Control 

Total - Construction
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Table 2: Details of the boreholes in use during the construction of the MeerKAT project 

Resource Type Latitude Longitude Annual registered volume in cubic metres 

Boreholes on 
Losberg farm 

-30.714278 21.391306 69179.4 

-30.71325 21.393083 23855.04 

-30.716083 21.394111 238.68 

-30.709472 21.395111 238.68 

-30.714389 21.3955 1551.28 

-30.710111 21.395694 357.84 

-30.713806 21.396083 1192.68 

-30.768194 21.408806 714.96 

-30.722611 21.410389 956.52 

-30.754806 21.430111 238.68 

-30.756694 21.430111 238.68 

-30.751806 21.430389 596.52 

-30.749306 21.440611 3578.04 

Boreholes on 
Meysdam farm 

-30.728583 21.455694 4055.76 

-30.726306 21.458111 1550.52 

-30.713889 21.4595 238.68 

-30.709722 21.470944 7156.44 

-30.717889 21.474889 2385.52 

-30.752389 21.430306 238.68 

-30.709194 21.395389 238.68 
Source: Coordinates and registered water abstraction volumes recorded for the 20 boreholes in use on Meysdam and Losberg 
farms during the construction of the MeerKAT project. Source: Department of Water and Sanitation, 2017 

 

A geohydrological study was undertaken within the SEA study area to:  
 

 Undertake borehole hydrocensus;  

 Assess the groundwater capacity;  

 Assess the content of the groundwater;  

 Build a geohydrological model;  

 Assess the impact of abstraction on the resources;  

 Determine water abstraction points; and  

 Use the groundwater information compiled during the investigation as input for the 
water-use license applications. 

 
The hydrocensus were undertaken first to obtain information about the boreholes and yield test. The 
borehole locations were chosen based on their proximity to the SKA land core area, to the proposed 
sites for the construction camps and to the proposed construction areas along the spiral arms. 
Boreholes with wind pumps and those that were in a deteriorated physical condition were avoided, 
hence not all the boreholes that were part of the hydrocensus had yields tests undertaken. The water 
abstraction boreholes that were identified and tested to confirm their sustainable yields are shown in 
Figure 20.      
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Figure 20: Water Abstraction Boreholes    
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The boreholes yield test results confirmed a total surplus of 59 kL per day over the full project footprint 
when comparing the total sustainable yield and the estimated demand. Based on the assumption that 
the Losberg construction camp will accommodate an estimated maximum of 460 people during the 
construction of the infrastructure and power element, the water demand at the Losberg construction 
camp is estimated at 130 L capita/day, thus a total of 62,3 kL per day will be required. The Losberg 
construction camp will be supplied from a borehole located in the neighbouring farm Grootpaarde 
Kloof as the borehole at Losberg has a less than required yield of about 0.5 L/s. However, the Losberg 
borehole which already has a supply pipe to the camp will be used to supplement the Grootpaarde 
Kloof supply. The borehole in Grootpaarde Kloof is located about 3.9 km south of Losberg. 
 
Based on the assumption that the Swartfontein and Bergsig construction camps will accommodate an 
estimated 180 and 100 people respectively for the other telescope elements, a total of 25,9 kL per day 
will be required at Swartfontein and 14 kL per day will be required at Bergsig. The other two camps, 
Swartfontein and Bergsig, will be supplied by boreholes within the same farms. 
 
Table 3 presents a summary of the water demand versus the water allocation based on the yield tests 
undertaken to confirm sustainable water supply for the three construction camps.    
 

Table 3: Construction Camps Water Demand and Allocation 

 
 
Furthermore, water abstraction boreholes for the roadworks were identified and tested to confirm the 
sustainable yield of each borehole. Water samples from the proposed abstraction points were tested 
to determine suitability for use in construction and the results confirm that the water does not contain 
any material that could negatively affect the quality of the roadworks. The water from the site footprint 
therefore can be used for construction of the access roads. 
 
The Infrastructure and Power element construction activities will use most of the water allocation for 
SKA1_MID during the construction phase. As indicated in Table 4, an estimated 282 kL of water per 
day over the footprint of the site will be used during construction.  However, for the contractor to 
complete the work over the 3-years construction period, construction work will be undertaken in other 
areas simultaneously, therefore increasing the daily demand. Water samples from the proposed 
abstraction boreholes were tested to determine suitability for use in construction and the results 
confirm that the water does not contain any material that could negatively affect the quality of the 
works. The water from within the site footprint therefore can be used for construction of the 
SKA1_MID Infrastructure and Power sub-elements. 
 
To balance the need to complete the project on time and the requirement to minimize the impact of 
water abstraction in this water scarce area, it is proposed that the total daily use of water be capped 
at 450 kL per day. This would therefore allow construction activities in various areas while limiting the 
impact of water abstraction. The contractor will also be required to spread, as much as possible, 

S E l/s kl/day

Domestic 59800

Other 2500

Domestic 23400

Other 2500

Domestic 13000

Other 1000

Water Allocation

-30.68454

Location

Goortpaarde 

Kloof

Swartfontein

Bergs ig

86.413.921.386775-30.779553

17.3

941081.250

24.1

Surplus/ 

shortfall 

(kl/day)

21.5589

0.1821.528604

Co-ordinates Distance 

from Camp 

via existing 

road (km)

SF05 

Borehole ID

SF13

Sustainable Yield 

0.5 43.2-30.668295

GPK04

Bergs ig 14

Water Demand

Construction 

Camp

Los  Berg 62.3

Swartfontein 25.9

Activity

Daily 

Demand 

(L/day)

Total 

(kl/day)
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construction activities as far as practical to avoid abstracting water in concentrated areas, thus 
improving the recovery of the boreholes.     
 
All the water used for construction purposes will not be chemically treated. Water consumed in the 
construction areas will be of the same quality (or better) as purified water in the construction camps.  
 
The water for construction purposes will be supplied in two ways: 
 

 water pumped to storage facilities and thereafter directly used for construction; and  

 water pumped to storage, transported to another storage facility, then used for construction, 
as shown in Figure 21 below.  

 
The second option will be used where there is no access to a nearby borehole facility, hence the need 
for transportation. As the total daily volume of water to be used for construction shall not exceed the 
450 kL, the contractor shall schedule the work such that this requirement is fully complied with.  
 
The concrete batching plant will be located as close as possible to a high yield water source or sources 
to optimise the transportation of water and concrete. Such location, including the location of other 
contractor’s facilities, will be confirmed prior to establishment on site.  
 
As indicated in Table 4, the water supply within the SKA land core area and along spiral arm 2 (Williston) 
exceeds the demand while the yield of the boreholes in spiral arms 1 (Brandvlei) and spiral arm 3 
(Carnarvon/Vanwyksvlei) show a signification deficit. It is proposed that this water shortfall in spiral 
arms 1 (Brandvlei) and spiral arm 3 (Carnarvon/Vanwyksvlei) be addressed through trucking of water 
from the SKA land core area and storage in water storage tanks as illustrated in Figure 21. 
 
Meters will be installed at the boreholes that will be utilised for the construction and operations of 
SKA1_MID to measure monthly consumption rates of water used from these boreholes. Water usage 
will be monitored by the Department of Water and Sanitation (DWS) every three months and the use 
of boreholes will be alternated as agreed with the DWS. The DWS has indicated that the abstraction 
during construction should be acceptable in terms of the volume abstracted from the aquifer however 
the cessation of abstraction during the operation phase (after completion of the construction 
activities) may impact the equilibrium of the water level of the area which is adapted to the current 
day-to-day pumping. A new equilibrium is likely to be established after construction and during the 
operation phase that will be higher than the current water levels. This consideration should be 
included in the groundwater assessment and further analysis should be conducted as part of the long-
term research and monitoring programmes in the SKA land core area. 
 
The water supply at the Losberg, Bergsig and the Swartfontein camps will be pumped from the existing 
boreholes to storage tanks located within each of the three camps. The quality of the water treated 
for drinking and cooking at the construction camps will comply with the South African National 
Standard (SANS) 241 and the South African Water Quality Guidelines and the World Health 
Organisation (WHO) drinking water quality guidelines. The extracted water will be chlorinated with an 
in-line chlorinator and a reverse osmosis system8 at all construction camps and at the site complex to 
reduce the possible effects of high fluorine levels and bacteria (coliform) in the water.  

                                                      
8 Flynn, DJ., 2009: The Nalco water handbook [online]. New York: McGraw-Hill. Available:  
http://www.accessengineeringlibrary.com/html/viewbookdetails.asp?bookid=20018751 

http://www.accessengineeringlibrary.com/html/viewbookdetails.asp?bookid=20018751
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Figure 21: Water supply sources and indicative positions of storage facilities 
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Table 4: Estimated water demand and allocation for the proposed SKA1_MID construction activities 

 
 

Water extracted from existing boreholes for non-consumptive tasks such as washing construction 
vehicles will not be chlorinated with an in-line chlorinator and a reverse osmosis system. Non-drinking 
water will be stored in separate storage tanks clearly labelled for this purpose. Treated wastewater 
will be used for dust control activities on roads or gardening activities at the site complex and offices 
on site, thus reducing overall water use. The proposed activity of dust control on roads will follow the 
2011 Small Domestic Wastewater Treatment Plant Guidelines in terms of the use of conventional 
sewage purification treated effluent with an Escherichia coli (abbreviated as E. coli) count equal to a 
maximum of 1000 E. coli /100 ml. 
 
During the geohydrological study, a total of 45 groundwater samples and 1 rainwater sample were 
collected and the laboratory results were compared to the following applicable standards: 
 

 South African National Standard for drinking water purposes (SANS 241-1:2015) (SABS, 2015); 

 South African Water Quality Guidelines for Industrial Use (DWAF, 1996); and 

 South African Water Quality Guidelines for Domestic Use (DWAF, 1996). 

S E

20 1 BLH04 
Blaauw 

Heuvel
-30.82957 21.398743 16.2

WM03 -30.76824 21.40882 10.8

WA BH 01 -30.75483 21.43015 8.64

WA BH 04 -30.7102 21.39569 12.96

WA BH 05 -30.7095 21.39507 8.64

WA BH 07 -30.71382 21.39614 43.2

WA BH 08 -30.71442 21.39554 56.16

MD06 -30.72908 21.454899 86.4

WM08 -30.72867 21.455836 172.8

WA BH X1 -30.70973 21.47094 69.12

SKA E5 -30.7182 21.47479 8.64

WA BH 06 -30.70925 21.39539 8.64

WA BH11 -30.72642 21.45816 8.6

24 1 GPK04
Groot Paarde 

Kloof
-30.77955 21.386775 24.1

SF13 Swartfontein -30.6683 21.528604 17.3

SF05 -30.68454 21.5589 94

H/BH12 -30.66665 21.52777 0

18 1 VKJG15 Vissers  Kloof -30.60982 21.55318 0

9 0 ZR02 Waterva l
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Boom Puts
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34 1 GK04 Grast Kolk -30.68817 22.025389 34.6
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Based on the outcome of the comparison referred to above, the proposed treatment regime for 
domestic purposes is deemed adequate while the proposed no treatment of construction water is also 
acceptable.   
 
The conceptual design of the proposed water infrastructure design has been undertaken in accordance 
with the South African applicable standards, specifications and the legislative requirements, which 
include the following: 
 

 Global Partnership for Social Accountability (GPSA); 

 South African National Standards (SANS) 1200 series;  

 SANS 10252; 

 Supplier specifications on SANS approved products; and 

 SKA1_MID IEMP. 

 South African Construction Regulations; and 

 Occupational Health and Safety Act. 
 
The water infrastructure network will be designed and constructed in accordance with the following 
standards:  
 

 Average Daily Flow (ADF): Total Daily Demand ÷ 86,400 L/sec 

 Peak Factor Daily: 4.0 

 Peak Factor Hourly: 6.0 

 Peak Daily Flow (PDF): ADF x 3.5 L/sec 

 Peak Hourly Flow (PHF): ADF x 4.0 L/sec 

 Max. pressure: 60 m 

 Min. pressure: 10 m under peak flow conditions 

 Velocity : Preferred 0.7 m/s; Range 0.7 - 2.5 m/s  

 Pipe material: uPVC Class 12 or HDPE Class 12.5, PE 100, SDR 13.6 

 Minimum pipe size: 75 mm DN (nominal dia.) 

 Minimum cover: Under roads 1000 mm - Other areas 800 mm 

 Chambers: Precast or insitu concrete boxes or high density polyethylene pipe (HDPE) pre-
welded units 

 Chamber spacings: Gate valves at T junctions and start/end of lines - Air Valves at summits and 
every 200 m on long slow gradients - Washouts at strategically selected valleys 

 Hydrant Spacing: 240 m (but minimum of 1 hydrant provided within each camp)  

 Pipe Location: 1 m minimum from the camp boundary fence 
 

15. Storage of water 
 
Reservoirs for bulk water supply will be developed at the three construction camps on Losberg, 
Swartfontein and Bergsig farms with a total capacity of more than 250 m3. At the construction camps, 
water will be stored in plastic water storage tanks clearly labelled for its purpose. Booster pumps and 
pressure vessels (bladder tanks) will be incorporated with the storage tanks to provide sufficient 
pressure to the site. Backup power will be provided to the booster pump by portable diesel generators 
in case of a power failure. 
 
Based on a 48-hour storage requirement, it is proposed to store a total of 124.6 kL at the Losberg 
construction camp, 51.8 kL at Swartfontein construction camp and 28 kL at Bergsig construction camp. 
In case of an emergency (i.e. borehole pump failure) water will be trucked from the nearest borehole 
to the storage tanks at the construction camps.   
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The tank sizes to be installed will vary from 20 kL to 40 kL capacity with standard steel structures which 
will allow for scaling down of the capacity as required and for use elsewhere on site.  
 
Water from the storage tanks will be used for two domestic purposes: 1) drinking/cooking and 2) 
washing, thus two different treatment methodologies will be implemented. Water used for drinking 
and cooking will be chlorinated and treated by reverse osmosis and the water used for washing will 
only be chlorinated. As a result, the construction of two types of bulk reticulation is proposed; 1) 
Chlorinated water and 2) Purified Water. About twenty five percent (25%) of the water allocation at 
the Losberg construction camp will be purified and the remaining seventy five percent (75%) 
chlorinated.  
 
It is further proposed that for all three camps and on both types of reticulation, booster pumps and 
pressure vessels (bladder tanks) will be installed downstream of the storage tanks and the water 
treatment facilities to provide sufficient pressure to the construction camp. The pressure vessels will 
ensure that "hunting" (rapid on-off cycling) of the pumps does not occur when rapid draw-off suddenly 
and characteristically reduces line pressures. Backup power will be provided to the booster pumps by 
portable diesel generators in case of power failure.   
 
To optimise the use of water within the site, water conservancy tanks will be installed downstream of 
the wastewater treatment facilities. The tanks will store water that can be used for some of the 
activities listed in Table 1 some of which include road construction or dust control but excludes 
concrete works.  
 
As per the DWS requirements, water meters will be installed at each borehole to measure water usage. 
This will be monitored by the DWS to ensure that the daily water usage allowance as approved in the 
Water Use License for the site is not be exceeded. These licenses will be obtained prior to the 
commencement of the proposed construction activities. Reference can be made to the water 
reticulation layouts at the construction camps. The locations of the construction camps, relative to the 
SKA1_MID site, are shown in the locality plan in Figure 13.   
 
In consultation with the Departments of Environmental Affairs and Water and Sanitation, an inspection 
of all dams and water reservoirs within the SKA land core area has been initiated to determine which 
dams will be retained for the storage of water during the construction and operation phases of 
SKA1_MID. Every dam with a wall more than 5 m high, or capable of storing more than 50 000 m3, will 
be classified in terms of the National Water Act (Act 36 of 1998). The Dam Safety Office is being 
consulted to identify the need for Dam Safety licences to construct and to impound on existing 
identified structures. The proposed activities will be undertaken in compliance with section 21(b) of 
the National Water Act (Act 36 of 1998). Where a water use license is in place for the use of existing 
dams, a transfer from agricultural to industrial use may be necessary.  
 
SAEON experts recommend that unused water reservoirs are left to decay naturally to assist animals 
to get used to the progressive removal of artificial water source in the SKA land core area. The use of 
these water points will be monitored by the appointed Land Management Authority, SAEON experts 
and other researchers involved in the long-term research and monitoring programmes described in 
Chapter 6 of the IEMP. 
 
Comments and approval will be obtained from the Northern Cape Heritage Resources Authority 
(Ngwao-Boswa Jwa Kapa Bokone) and the South African Heritage Resources Agency for any proposed 
activity which may result in alteration or demolition of historical dams (structures older than 60 years) 
in terms of section 27, section 34, and section 35 of the National Heritage Resources Act (Act No 25 of 
1999).  
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A comparative study of animals using water supplies on the farms neighbouring the SKA land core area 
and within the SKA land core area will be conducted during the long-term research and monitoring 
programmes. Strategic artificial water points operational in the SKA land core area will be kept during 
the construction and operation phase for this study. The use of these water points will be monitored 
by the appointed Land Management Authority, SAEON experts and other researchers involved in the 
long-term research and monitoring programmes described in Chapter 6 of the IEMP. 
 
Where the analysis confirmed that certain boreholes can be decommissioned, a phased approach to 
the closing of artificial water points should be implemented so that the local wildlife can adapt to 
changes in water availability. The appointed Land Management Authority and SAEON experts will 
determine the condition and timeframe of the phased approach to the closing of artificial water points 
if implemented onsite. Rapid decommissioning will exacerbate possible movement of wildlife and 
predators to neighbouring farms. 
 

16. Wastewater treatment and discharge 
 
The proposed development area is very remote and there are no wastewater treatment plants within 
the vicinity to which the wastewater can be efficiently conveyed. As a result, it is proposed that 
package treatment plants be installed to process all the wastewater generated. New package 
treatment plants will be installed at the Swartfontein and Bergsig construction camps while the existing 
package plant at Losberg will be replaced with two new plants. A typical packaged treatment plant is 
displayed in Figure 22. The modular design of packaged treatment plants makes them capable of 
handling increased capacity by adding additional units if the site requires and these modular designs 
are easily moved to different locations and re-commissioned.  
 
Based on the water demand calculated in Table 3 for the three construction camps, the effluent 
discharge has been taken as 90 % of the water consumption without any allowance for wet weather 
infiltration, resulting in the following daily discharges: 
 

 Losberg construction camp = 56 kL per day 

 Swartfontein construction camp = 23.3 kL per day 

 Bergsig construction camp = 12.6 kL per day 
 
A summary of the estimated wastewater calculation volumes for the three construction camps is 
presented in Table 5. 
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Table 5: Wastewater Demand Summary 

 
 

Location/Main Activity Sub-Activity
Daily Water Demand

(lit/day)

Ave. Daily Flow

(lit/sec)

ADDWF

(lit/day)

ADWWF

(lit/day)
Comment

Domestic use 59,800.00 0.6921 53,820.00 53,820.00 Adopted from the water demand values

Other (maintenance, 

washing of vehicles, etc.)
2,500.00 0.0289 2,250.00 2,250.00 Adopted from the water demand values

62,300.00 0.7211 56,070.00 56,070.00
90% of water demand converted to waste water (ADDWF)

0% of ADDWF added to the flow as wet weather infiltration

Domestic use 23,400.00 0.2708 21,060.00 21,060.00 Adopted from the water demand values

Other (maintenance, 

washing of vehicles, etc.)
2,500.00 0.0289 2,250.00 2,250.00 Adopted from the water demand values

25,900.00 0.2998 23,310.00 23,310.00
90% of water demand converted to waste water (ADDWF)

0% of ADDWF added to the flow as wet weather infiltration

Domestic use 13,000.00 0.1505 11,700.00 11,700.00 Adopted from the water demand values

Other (maintenance, 

washing of vehicles, etc.)
1,000.00 0.0116 900.00 900.00 Adopted from the water demand values

14,000.00 0.1620 12,600.00 12,600.00
90% of water demand converted to waste water (ADDWF)

0% of ADDWF added to the flow as wet weather infiltration

102,200.00 91,980.00 91,980.00

Total - Bergsig

Total

Bergsig Construction Camp

Summary - Wastewater Design

Losberg Construction Camp

Total - Losberg

Swartfontein Construction Camp

Total - Swartfontein
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Figure 22: Image of a typical packaged treatment plant  

 
It is proposed that all three construction camps sewer system and treatment facilities will comprise of 
the following elements: 
 

 Bulk gravity pipelines; 

 Collection/peak buffering sump (receiving wastewater from the gravity sewer line); 

 Packaged plant (receiving wastewater pumped at a relatively constant flow rate from the 
collection/buffering sump); 

 Conservancy tank; 

 Evaporation pond (will receive and evapo-transpirate overflow treated wastewater); and 

 Sludge collection/treatment unit (sludge stabilised and/or collected for disposal). 
 
All machinery and electrical equipment for the plant will be housed in a lockable and weatherproof 
refurbished shipping container.  
 
It is proposed that infrastructure be developed for the bulk transportation of water or storm water, 
sewage, effluent and wastewater on Losberg, Swartfontein and Bergsig farms. Bulk sewer lines will be 
installed within the construction camps with sufficient manholes to allow the contractor to connect 
the camps ablution and other facilities. The wastewater flow will gravitate to an outfall sump which is 
a collection/peak buffering unit, smoothing out incoming peak discharges before being pumped at a 
relatively constant rate to the wastewater package treatment plant. Backup electrical supply will be 
provided to the pumps by means of portable diesel generators in the event of power failure. 
 
The sewer network will be designed and constructed in accordance with the following standards: 
 

 Pipe material: uPVC ‘Maincore’ (or similar); 

 Manholes: Precast concrete rings; 

 Spacing of manholes: 80 m (maximum); 

 Minimum pipe size: 160 mm diameter; 

 Minimum cover: 1.5 m for road reserves and 1.2 m for other areas; 

 Pipe location: Within the boundaries of the construction camp; and  

 Velocity: Minimum 0,7 m per second. Where this is not possible due to low flows, the gradient 
is at least 1:80. 
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It is proposed that the generated wastewater from the camps and construction areas will be 
discharged into the sump upstream of the treatment facility and the treatment process shall be as 
follows:  
 

1. The raw domestic sewerage is gravity fed to a mild steel inlet screen which is installed 
upstream of the buffer tank where any non-biological matter of considerable size will 
be removed 

2. The effluent then flows into the buffer tank where the peak volumes are absorbed to 
regulate flow into the biological system in the reactor/clarifier 

3. The effluent in the buffer tank is continuously mixed by submersible mixers to ensure 
that solids remain suspended 

4. The level of incoming effluent is monitored to prevent the overflowing or dry running 
of the pumps and the effluent is subsequently pumped by means of submersible 
pumps to the reactor/clarifier modules 

5. To monitor the feed into the plant, a flow meter is installed upstream of the reactor 
module. The operation of the activated sludge reactors is based on a bacteria 
population that utilises the organic matter in the sewage as substrate in the presence 
of dissolved oxygen. This utilisation process removes the organic matter from the 
sewage and a portion of the utilised organic matter is transformed into bacterial mass 
with a natural tendency to flocculate under the conditions maintained in the activated 
sludge system 

6. The air required for the biological treatment process is provided by means of positive 
displacement blowers where mild steel galvanised pipes distribute the air from the 
blower units to the fine bubble membrane diffusers. These membrane diffusers 
ensure that 3 mm bubbles are produced for optimal efficiency in terms of oxygen 
transfer into the mixed liquor. The oxygen levels are monitored by a dissolved oxygen 
meter 

7. From the reactor, the mixed liquor is transferred into the clarifier which ensures the 
undisturbed settling of the biomass sludge. The excess sludge requires removal from 
the treatment process to ensure that the best biological growth conditions are 
created, the excess sludge is referred to as waste activated sludge (WAS) 

8. The outlet valve located at the bottom of the clarifier is manually actuated to remove 
the sludge and the WAS is diverted to the drying beds. The effluent flows over an 
extended V-notch weir into a launder collection pipe as clarified water. The clarified 
water flows into the LDPE chlorine contact tank where disinfection is achieved by 
means of a chlorine dosing system 

9. The disinfected effluent is stored in a LDPE tank which can subsequently be used for 
dust control, flushing toilets or even construction of gravel roads 

10. An evaporation pond will also be constructed as an overflow from the conservancy 
tank 

 
According to the 2011 Small Domestic Wastewater Treatment Plant Guideline from Department of 
Water Affairs (now Department of Water and Sanitation), the following standards are required for the 
treatment of wastewater: 
 

 Pre-treatment including Fat, Oil and Grease removal in septic tank (to be designed in 
accordance with SABS 0252 Part 2 or CSIR Report BOU93 of Nov 1996); 

 Secondary treatment including conventional aerobic biological wastewater treatment unit 
(such as rotating biological contactors) and settlement Tanks (such as humus tank); and 

 Tertiary treatment including disinfection. 
 
The proposed water treatment process at the SKA1_MID construction camps will include: 
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 pre-digestion of the raw sewage in a ‘full kit’ surface plant, in Lilliput® tanks, by anaerobic 
bacteria, converting most of the complex organic matter into simple but toxic chemicals with 
excess effluent returned to the septic tank to ensure complete treatment; 

 clarifier is then used to extract excess solids and return them to the septic tank; 

 final stage of treatment including disinfection, which ensures that any pathogens are removed.  
 
Compliance with the above-mentioned standards will be ensured. Chlorination of waste water of small 
sewage plants shall only be implemented if required to attain the effluent standards of the Department 
of Water and Sanitation or for health reasons. The chlorine rooms shall be designed with all the safety 
requirements stipulated by the most recent edition of the Occupational Health and Safety Act (Act No 
85 of 1993). Ultraviolet (UV) light can also be used to disinfect effluent instead of chlorine, iodine, or 
other chemicals. Any sewage sludge from wastewater treatment processes to be disposed of at a 
regional sewage plant via vacuum tankers.  
 
The treated water will be pumped into an evaporation dam, formed by a berm on the downstream 
side of the wastewater treatment plant. The evaporation dam will be lined with a thick layer of 
compacted clay (or other approved material) to prevent any infiltration of treated wastewater into the 
groundwater system. The treated wastewater discharged into the evaporation dam will not affect the 
water quality of the groundwater system. 
 
In consultation with the Department of Water and Sanitation, no legislated standards for treated 
wastewater discharged into an evaporation dam were identified in the case that the dam is 
appropriately lined and no wastewater can infiltrate the groundwater reserves. Accordingly, all 
evaporation dams established as part of the SKA1_MID waste management facilities, wastewater 
treatment plant and associated infrastructure will be lined with a thick layer of compacted clay (or 
other approved material) to prevent seepage of treated wastewater into the groundwater system. Any 
existing evaporation dam within the study area will also be checked to ensure that the evaporation is 
appropriately lined. 
 
An alternative use of this treated water consists of re-use for dust control activities on the access roads 
of the SKA1_MID development during the construction phase. In case of re-use of the treated 
wastewater for dust control on roads, or gardening purpose at the site complex and offices on site, the 
treated effluent will meet the quality requirements for purified sewage effluent as laid down by the 
Department of Water Affairs Government Notice R 553, and comply with the limit values applicable to 
discharge of wastewater into a water resource in terms of the discharge limits and conditions set out 
in the National Water Act - Government Gazette No. 20526. In terms of dust control on roads, the 2011 
Small Domestic Wastewater Treatment Plant Guidelines authorise the use of conventional sewage 
purification treated effluent with an E. coli count equal to a maximum of 1000 E. coli /100 ml. These 
treated water quality standards should be applied as the treated effluent may infiltrate into the ground 
and reach the aquifer. Furthermore, any treated wastewater and sludge quality for land application 
will be consistent with World Health Organization Guidelines for the Safe Use of Wastewater, Excreta 
and Greywater 38 and applicable national requirements. 
 
The brine residue from the reverse osmosis plant, depending on quantity, will be disposed of at an 
appropriate hazardous facility. Any solids remaining after evaporation has occurred will be removed 
by a suitable waste removal company as and when necessary. The lining with a thick layer of 
compacted clay will prevent damage to the dam floor when solids are being removed.  
 
As indicated above the water extracted from existing boreholes for non-consumptive tasks such as 
washing construction vehicles will not be chlorinated with an in-line chlorinator and a reverse osmosis 
system. This effluent from the washing bays will not enter the sewage system and instead provision 
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has been made for the water to drain towards the evaporation dam. Wastewater from workshop and 
washing bays will go through an oil/water separator to reduce residual level of oils below 15 parts per 
million (ppm), before being discharged in the evaporation dam. The evaporation dams will be 
constructed with sloped sides to allow for trapped animals to escape.  
 
The conceptual design of the proposed sanitation infrastructure design has been undertaken in 
accordance with the South African applicable standards, specifications and the legislative 
requirements, which include the following: 
 

 GPESA; 

 SANS 1200 series;  

 SANS 10252; 

 Supplier specifications on SANS approved products; and 

 SKA1_MID IEMP. 

 South African Construction Regulations; and 

 Occupational Health and Safety Act. 
 
The sewerage system will be designed and constructed in accordance with the following standards:  
 

 Wet weather infiltration rate: 0 % of design flows  

 Average Daily Dry Weather Flow (ADDWF): Total Daily Demand = ADF (water) x 0.9 ÷ 86.4 kL 
per second 

 Peak factor: 3.5 

 Average Daily Wet Weather Flow (ADWWF): ADDWF x 1 L per second 

 Peak Daily flow: ADWWF x 3.5 L per second (Peak Daily Flow) 

 Full bore velocity: 0.7 m/sec min. self-cleansing; 2.5 m/s max. Where self-cleansing cannot be 
achieved due to low flows, the gradient should be at least 1:100 

 Pipe material: Solid wall pipe, South African Bureau of Standards (SABS) 791, Class 51 (Normal 
duty) 

 Minimum pipe size: 160 mm nominal diameters:  110 mm nominal diameters connections  

 Minimum cover: 800 mm 

 Manholes: Precast concrete rings or high-density polyethylene pipe (HDPE) pre-welded units 

 Manhole spacing: 80 m max. 

 Pipe location: 2 m minimum from the camp boundary fence  
 

17. Waste management 
 
 
During construction, general waste will be generated as listed in Table 6 including domestic waste (e.g. 
food and disposable items); uncontaminated building and demolition waste; office waste not 
containing hazardous waste; hazardous wastes; uncontaminated excavated earth / garden waste and 
sewage treatment (e.g. domestic sewage). The hazardous wastes to be disposed during the 
construction phase are associated with the use and maintenance of on-site vehicles and office 
equipment. All solid wastes should be stored in securely lidded bins in designated areas until disposed 
of at an appropriate landfill facility as recommended by the municipality. The National Research 
Foundation is responsible for making the necessary arrangements with the appropriate landfill 
facilities for solid waste disposal. 
 
During the operation phase, limited domestic waste will be produced due to the limited number of 
people authorized to be on the site for research or maintenance activities. This domestic waste should 
be stored onsite in designated areas in securely lidded bins until disposed at appropriate landfill 
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facilities as recommended by the municipality. Organic waste will be appropriately composted on site. 
Due to the remote location of the project, waste management will be dealt with carefully to ensure 
that all waste (construction, domestic, effluent etc.) is disposed of appropriately. All efforts will be 
made to reduce the production of waste. Spillage and pollution will be managed and monitored 
according to the SKA waste operating procedure and no waste will be disposed of on-site. 
 
The National Norms and Standards for the Storage of Waste (Government Notice 926 dated 29 
November 2013) will be applied where on-site storage of general waste exceed 100 m3 or the on-site 
storage of hazardous waste exceed 80 m3, for more than 90 consecutive days.  
 

Table 6: Waste stream identification and characterisation 

Type Description / Content 

Domestic Waste 

Paper and cardboard; and 
Non-hazardous, compatible canteen and tearoom waste, e.g. food, 
disposable 
cups, teabags, etc. 

Non-hazardous 
Waste 

General building rubble: Non-hazardous, non-compactable waste, e.g. 
wood, 
cardboard, plastic, cans, packing material, builder’s rubble, etc. 

Hazardous Wastes 
Used oil and grease, oil-contaminated wastes (e.g. brooms, sawdust, 
sorbents), rags, degreasing or solvent containers, oil contaminated water, 
etc.; Fluorescent tubes; and glass fibre 

Sewage Domestic sewage generated during the construction and operation phase. 

Other waste Garden waste 

 
The South African Civil Aviation Authority has published legislation requiring the control and 
management of waste, particularly near aerodromes. It must be noted that improper waste 
management practices could result in the attraction and breeding of birds at a waste site, which may 
result in bird strikes with aircraft occurring. Pollution prevention, reduction of impacts resulting from 
waste management and water treatment, and responsible discharge or disposal of waste and/or 
wastewater will be ensured.  
 

18. Transport of SKA infrastructure  
 

The SKA dish-antennas components will be manufactured off-site and transported in standardized 
shipping containers on standard flatbed vehicles from a port to the SKA Karoo site using public roads. 
The transport vehicles will consist of two step deck trailers and two normal flat deck trailers (tri-axle) 
as illustrated in, and all loads will be abnormal loads thus requiring appropriate escorts on the roads 
during transport.  
 
When dish-antennas are erected in the SKA land core area, the pedestals will be pre-assembled in the 
existing dish-shed at the Losberg site complex. Once completed, the pre-assembled pedestals will be 
transported to their final location, where they will be erected using cranes. The elevation assembly, 
which is everything that is mounted on the pedestal including the dish, boom, sub-reflector and 
indexer, will also be pre-assembled in the existing dish-shed at the Losberg site complex, from where 
they will be transported to their final location and lifted onto the pedestal using cranes.  
 
Other equipment installation (Feeds, Receivers, fibre optic cables etc.) will occur directly at the dish-
antenna site. The dish-antennas to be erected in the spiral arms will be entirely assembled at the final 
location of the dish-antenna, on a temporary compacted platform next to the dish-antenna site. The 
compacted platform will be removed, and the site rehabilitated once the erection of the antenna is 
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completed. The four containers will be transported to the dish-antenna site, unpacked and assembled 
using cranes, cherry pickers and electrical tools. The pedestal will first be erected, followed by the on-
ground assembly of the elevation assembly and lifting of the elevation assembly onto the pedestal. 
Finally, the equipment (Feeds, Receivers, fibre optic cables, etc.) will be directly fitted onto the dish-
antenna. 
 
The existing provincial road providing access to the SKA land core area from the town of Carnarvon 
was upgraded into a tar road under a Memorandum of Agreement with the Northern Cape 
Department of Roads and Public Works (NCDRPW).  DR2996 constitutes approximately 65 km of the 
provincial road being tarred while DR2337 is approximately 15 km of this same provincial road. The 
upgrade of the road was completed by November 2017. The ongoing maintenance of the provincial 
road once tarred will be the responsibility of the Northern Cape Province. The tar road will remain a 
public road and the use of this road by the public would not be restricted.  
 
 

 
Figure 23: Vehicles for the transport of SKA infrastructure to the construction site 

 

19. Access roads  
 
It is proposed that approximately 450 km of roadworks will be undertaken, including: 
 

 the construction of new roads (approximately 15 km) in the SKA land core area; and  

 the construction of new roads (approximately 95 km) in the spiral arms,  
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 the rehabilitation of existing farm and district roads (approximately 340 km) in the spiral arms 
to improve access. 

 
The new access roads will be 5 m wide in 10 m servitude. The standard gravel roads will consist of a 
minimum of a 150 mm thick in‐situ selected layer, a 150 mm thick sub‐base layer, 150 mm thick base 
and a gravel wearing course. Stormwater systems for the gravel roads will be provided by a 
combination of earth channels, concrete channels, culverts, berms and concrete drifts. To channel 
stormwater flow to the concrete drifts from the farm roads, earth cut-off drains and channels cut by a 
grader will be used in order to minimise erosion of the gravel layer. The stormwater system will be 
designed to cater for a 1 in 10 year flood interval.  
 
The areas marked for the construction of roads and the establishment of laydown areas will be cut and 
filled as required. The new roads that are within privately owned land will require new gates and cattle 
grids (i.e. newly constructed roads that lead to the dish-antennas) to prevent outside access as these 
roads will be shared with the land owners of these properties.  Predator proof cattle grids and gates 
have been included in the SKA1_MID conceptual design in consultation with the local farming unions. 
 
The construction of the required new access roads will be undertaken. The maintenance of privately 
owned on-site roads will be undertaken by the SKA operator and will require approximately 30 000 m3 
of material from borrow pits for re-gravelling of existing roads on site (once every 5 years).  
 
The reconstruction of existing farm and district roads in the spiral arms will target road sections that 
have significantly deteriorated and roads susceptible to flooding. Existing private roads that have 
access gates will now be shared with the land owners however remain the property of the land owners 
and as such formal agreement for the ongoing maintenance of these gravel roads will be set up for the 
duration of the SKA project. 
 
Further access roads are required to the site monitoring equipment, which includes the RFI fixed 
stations, weather stations and visual monitoring equipment and the solar PV plants located in each 
spiral arm. Access will also be provided to the new communication repeater mast for the 
communication system.  
 
Portions of the proposed routes to the last two dishes on the southern spiral arm fall outside the 
Strategic Environmental Assessment study area but they are on existing provincial roads. The intention 
is to upgrade these portions of the routes to standards acceptable to Northern Cape Department of 
Roads and Public Works. 
 
Impeding or diverting flow, or affect resource quality detrimentally in the short, medium to long term 
may require a water use license authorisation in terms of section 21(c) or section 21(i) of the National 
Water Act (Act 36 of 1998). The possibility to apply for a general authorisation to use water in terms 
of section 39(1) of the National Water Act, read with section 21(c) and 21(i) is being investigated. 
 
All haul roads will be agreed upon and indicated on a construction plan prior to construction.  These 
roads will be ripped up and rehabilitated on completion of construction of SKA1_MID in accordance 
with the Park Management Plan and the SKA1_MID EMPr. 
 

20. Borrow pits and stone quarries 
 

The total estimated material required for SKA1_MID is estimated at 242 000 m3. The intention is to use 
the existing licensed borrow pits in the SKA land core area to their maximum potential before creating 
any new borrow pits to reduce the disturbance of the land. The borrow pits that need to be retained 
for operations and maintenance of SKA1_MID will be done in accordance with the SKA1_MID EMPr 
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(Chapter 5 of this IEMP).  The introduction of material from foreign sources will be limited and where 
possible, remaining spoil material from construction excavations should first be used in areas where 
fill material is required, before foreign fill material is imported. 
 
The conceptual design of SKA1_MID requires additional borrow pits for the extraction of 
approximately 22 000 m3 of material per borrow pit for the construction of SKA1_MID platforms and 
access roads. Mining of borrow pits for granular (alluvial) materials will be by means of bulldozing and 
/or excavating after the securing of a specific perimeter. The material from the borrow pits will 
predominantly be calcrete gravels. Based on the trial holes excavated to date (within Losberg and 
Meysdam Farms), some shale has also been found which would also be suitable for gravel road 
construction. The material will be loaded into haul trucks at the borrow pit site. The mining activities 
will not use water however any borrow pit proposed within the regulated area of watercourses may 
require a water use license authorisation in terms of National Water Act (Act 36 of 1998) Section 21 
(c) or 21 (i). 
 
It is proposed that the existing quarry in Carnarvon will be used for the supply of stone aggregate 
requiring the haulage of aggregate over approximately 80 km. Dust may be generated during the 
removal of topsoil and excavation of gravel from the gravel quarries. The mining activities will utilise 
diesel-powered earthmoving and mining equipment. Noise emissions from these sources may lead to 
an elevation in ambient noise levels in the area. No beneficiation or washing will take place.  
 
In addition to the use of the existing Carnarvon quarry, it is proposed that four new stone quarries be 
established and located within the same farms as the borrow pits and as close as possible to the SKA 
land core area (Table 7). The product will be transported with trucks to the site of use. An internal road 
will be constructed from the main access roads to the location of the gravel quarry. The material from 
the stone quarries is expected to be dolerite and will be used for concrete works and for improvement 
of poor gravel material. Blasting will take place for the stone quarries.  
 

Table 7: GPS coordinates of the new stone quarries proposed by SKA SA 

Quarry Borehole* 
Number 

Coordinates Farm Name 

Latitude Longitude 

SKA Q1.1-RC 30°46'40.01"S 21°11'18.53"E Waterkloof 

SKA Q2.1-RC 30°30'59.11"S 21°30'37.98"E Dubblde Vlei Noord 

SKA Q31.-RC 30°43'22.84"S 21°36'14.36"E NMC Quarry (Krugerville) 

 SKA Q4.1-RC 30°41'55.45"S 21°32'42.31"E Swartfontein 
*Note: A quarry borehole means a hole that has been drilled and investigated at a proposed quarry location to confirm the 
quality of the underlying rock.  

 

The establishment of new borrow pits and stone quarries require mining permits in terms of the 
Mineral and Petroleum Resources Petroleum Development Act (MPRDA) (Act No. 28 of 2002). Where 
a mining right/prospecting right is triggered under the MPRDA, an environmental authorisation is 
required in terms of NEMA. A consultation process has been initiated with the Department of Mineral 
Resources (DMR) to apply for an exemption from the need to obtain mining permits for the proposed 
activities in terms of Section 16, Section 20, Section 22, Section 27, and Section 41(1) of the MPRDA. If 
an exemption is received from the need to obtain mining permits under the MPRDA, the identified 
activity under NEMA will not be triggered thus the acquisition of environmental authorisation for the 
mining activities in terms of NEMA will not be required. 
 

All proposed borrow pit locations (even if an exemption from the need to obtain mining permits for 
the proposed activities is granted) will be identified, assessed as suitable and mapped to ensure the 
establishment of a baseline for the proposed sites which will be used for rehabilitation activities. It will 
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be ensured that there is no deviation from developing / using the mapped and assessed borrow pits 
(for which a baseline was defined) during all phases of development of SKA1_MID. 
 

On completion of construction activities, the mined areas will be rehabilitated as per the requirements 
of the EMPr (Chapter 5 of this IEMP) and in line with the plant revegetation and rehabilitation 
programmes (Chapter 6 of this IEMP).  

21. Decommissioning activities 
 

 Decommissioning of existing construction camp 
 
Several decommissioning activities are currently being undertaken (Table 8) at the Meysdam 
construction camp in order to use the land as an open store during the construction phase of 
SKA1_MID. 
 

Table 8: Meysdam Construction Camp Facilities 

Description Decommissioning Activity  Timeline 

Farmhouse Farmhouse will be used for office storage, consumables and 
library for hard copy drawings 

Retained 

Outbuildings Stores for on-site equipment.  Civil vehicles and cranes will 
still park in one outbuilding 

Retained 

Wastewater 
Treatment 
Plant and 
Evaporation 
Dam 
(sewerage 
plant) 

Once contractor has left, the plant will be switched off, 
cleaned and disconnected.  The wastewater treatment plant 
equipment will be removed and used as a spare for the 
other construction camps for SKA1_MID.  A grader will be 
used to demolish the evaporation dam which will then be 
rehabilitated 

1 month after 
contractor 
leaves site 

Water supply Water supply at Meysdam may be used should there be 
limited supply from other boreholes. 

Retained 

Man-made 
Dam 

Man-made dam will be retained for water supply for 
construction and operations of SKA1_MID. 

Retained 

Electrical 
supply 

 Electrical supply for boreholes and farmhouse will be 
retained. 

 Electrical supply to construction camps will be 
disconnected at mini-substation at the farmhouse and 
Certificate of Compliance will be issued for 
disconnection.   

 Power cables will be retained underground. 

2 months after 
contractor 
leaves site 

Data 
Connectivity 

 Data connectivity to farmhouse will be disconnected by 
December 2016.   

 Fibre optic cable connection at patch panel to 
construction camps will be disconnected.   

 Fibre optic cable will be retained underground. 

December 2016 
and 1 month 
after contractor 
site 

Fencing  Fencing around camp will be retained. Retained 

 
 

  Decommissioning of existing on-site buildings 
 
The removal the farmhouses, farm buildings and bulk infrastructure that will not be utilised during the 
SKA1_MID development activities within the SKA land core area is proposed. Only buildings which are 
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not protected under section 34, 35 and 36 of the National Heritage Resources Act (Act No 25 of 1999) 
will be considered for demolition. The potential future utility value of each building will be evaluated 
in consultation with the relevant heritage authority, the SAEON and the Land Management Authority. 
Relevant permits will be obtained in line with section 27, 34 or 35 of the National Heritage Resources 
Act and the relevant National Heritage Resources Act Regulations. The demolition activities will be 
conducted by in-house staff and heavy-duty machinery/equipment in accordance with pre-defined 
procedures. All electrical installations will be inspected and decommissioned (disconnected) in line 
with relevant legislation by the SARAO Electrical technician and a Certificate of Compliance issued. 
 

  Decommissioning of existing on-site wind pumps 
 
The removal of the wind pumps within the SKA land core area is proposed due to potential RFI risk for 
the SKA1_MID activities.  The wind pumps that are disassembled will be disposed of in accordance 
with the National Research Foundation Supply Chain Management Policy. Alternative options will also 
be considered to provide wind pumps through the asset disposal strategy for the benefit of emerging 
farmers and the Department of Agriculture, Forestry and Fisheries (DAFF) in the area. 
 

 Decommissioning of existing on-site telephone poles 
 
The removal of unused telephone poles and associated infrastructure is proposed within the SKA land 
core area due to potential RFI risk for the SKA1_MID activities.  Permission will be requested from 
Telkom to remove telephone poles and cables. Once approval is obtained, the poles and cables will be 
disposed of in accordance with the National Research Foundation Supply Chain Management Policy.   
 

 Decommissioning of the HIRAX 
 

The HIRAX aims to operate the full array for 4 years to collect the data required to meet the project’s 
science goals. After completion of the HIRAX project a detailed decommissioning plan will be 
developed for the decommissioning and removal of the array. All equipment will be dismantled and 
shipped off-site by the UKZN and its partners, and the site rehabilitated. Decommissioning shall involve 
removal of the HIRAX equipment from the Swartfontein site, including the HIRAX dishes, poles, feeds, 
fibre optic and power cabling, and the containers containing the back-end electronics. Dishes and feeds 
are designed to be easily removed from their mounting poles and disassembled for shipping off site. 
The support poles are sunk in concrete, and so will be cut off at ground level for removal, leaving the 
concrete base in the ground. Power and fibre optic cabling will be laid in conduits (for ease of access 
for repairs and removal at decommissioning) in trenches at a depth of 800 mm to 1 200 mm depending 
on soil conditions, for purposes of thermal insulation and protection from wildlife. The containers 
which house the back-end electronics (digitizer, correlator and cooling system) are shipping 
containers, designed for the dual purpose of housing the digitizer and correlator on site, and acting as 
self-contained shipping modules for ease of deployment and decommissioning. 
 

 Decommissioning of proposed SKA1_MID infrastructure 
 

The proposed SKA project is expected to be operational for a minimum period of 50 years, after which 
it would either be decommissioned or alternatively upgraded. Should it be decided not to extend the 
operational lifespan of the project beyond 50 years, the project will be decommissioned. The 
decommissioning phase of the SKA1_MID is not part of the scope of this IEMP. Should the SKA 
infrastructure be decommissioned at the end of the operation phase, a detailed decommissioning 
management plan will be developed by the Land Management Authority on behalf of the National 
Research Foundation to ensure that the development area is rehabilitated to its original (pre-
development) state in line with the Revegetation and Habitat Restoration programme included in 
Chapter 6 of this IEMP. A final external audit of the decommissioned development area will be 
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undertaken by an independent external Environmental Control Officer (ECO) at least 12 months after 
the completion of all decommissioning activities to confirm that the area is rehabilitated to an 
acceptable level. All management actions outlined in Chapter 5 of this IEMP for the construction and 
operation phases of the proposed SKA1_MID project will be considered in the development of the 
decommissioning plan, where applicable. Whether all components of the SKA project will be removed 
will be agreed upon with the relevant authorities and private landowners as some components may 
be useful for the municipality and/or for the landowner and therefore it could be decided that those 
remain on site. It must be noted that any structures older than 60 years present within the SKA1_MID 
footprint will be subjected to permit application procedures in terms of section 34 of the National 
Heritage Resources Act. These include current farmsteads that are younger than 60 years old but will 
be 60 years old and older during the decommissioning phase. Any other supporting infrastructure no 
longer in use will be removed from the site and either disposed of at a registered disposal facility or 
recycled if possible.  
 


