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I. Astronomy in South Africa
1. Development of Astronomy in South Africa
South Africa’s national research and development strategy, published in 2002 by the Department of
Science and Technology (DST), identifies five Science Focus Areas for long-term action, including
“Astronomy and Earth Observation”, and underlines that the development of Astronomy in South
Africa is essential “to use South Africa’s geographical and specific knowledge advantages on a
sustainable basis to create global appreciation for South African science”. In support of the realisation
of the National Research Development Strategy, DST included two Grand challenge outcomes in its
ten-year (2008-2018) plan:
(1) to “become the preferred destination for major astronomy projects and associated
international investment in construction and operations”; and
(2) to “have constructed a powerful radio-astronomy telescope and used it for world-class
projects”.
The Karoo Array Telescope (KAT) -7 is a seven-dish array primarily built as an engineering prototype
for the 64-dish MeerKAT radio telescope array (further called MeerKAT) to demonstrate South Africa’s
ability to host the Square Kilometre Array project (SKA).
To ensure protection of the SKA project, the government had to pass a law to protect areas suitable
for astronomy studies by, among others, regulating radio and electrical interference: the Astronomy
Geographic Advantage (AGA) Act of 2007. The AGA Act and associated regulations have implications
for people living within an Astronomy Advantage Area (AAA). To date the following AAAs have been
declared:
 the Northern Cape Province excluding Sol Plaatje Municipality;
 the Karoo Core AAA; and
 the Karoo Central AAAs.
The core site hosting the MeerKAT is located within the Karoo Core AAA which is located within the
Karoo Central AAAs.

2. Astronomy Geographic Advantage Act
The AGA Act was adopted as a comprehensive long-term instrument to protect astronomy in all its
forms in South Africa, in particular but not limited to the MeerKAT and SKA projects to be developed
in the Northern Cape Province. The AGA Act provides for a wide range of requirements for the
advancement and protection of astronomy including the development of skills, capabilities and
expertise; the identification and protection of areas in which astronomy projects can be undertaken;
the provision of a framework for the establishment, protection, preservation and maintenance of a
national system of Astronomy Advantage Areas highly suitable for astronomy; and the regulation of
activities which cause or could cause interference.

3. Karoo Core Astronomy Advantage Area
The Karoo Core Astronomy Advantage Area (AAA) was declared in 20101 and consists of 13 406
hectares of land owned by the National Research Foundation (NRF) about 90 km north of Carnarvon.
The Karoo Core AAA hosts the KAT-7 and the MeerKAT which were declared astronomy and related
1

Declared in terms of section 7 of the AGA Act on 20 August 2010.
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scientific endeavours for radio astronomy purposes in 20102. The Karoo Core AAA is under a comanagement agreement between the Astronomy Management Authority3 (DST) and the NRF, in terms
of Section 18 of the AGA Act. Duties of the NRF4, as an organ of state5, are prescribed in Section 47 of
the AGA Act. The Karoo Core AAA is subject to the “regulations restricting or prohibiting certain
activities in the core astronomy advantage areas declared for radio astronomy purposes” as prescribed
in Government Notice (GN) Regulation (R) 465 published on 22 June 20126. The regulations further
prohibit any of the activities listed in section 23(1) of the AGA Act relevant to radio astronomy unless
it is required for radio astronomy purposes. Access to the Karoo Core AAA is governed by section 20
of the AGA Act.

4. Karoo Central Astronomy Advantage Areas
In 2014, following a public participation process undertaken in terms of Section 42 of the AGA Act,
read with the Promotion of Administrative Justice Act, the Minister of Science and Technology declared
the Karoo Central AAA 1, 2 and 3 for radio astronomy and related scientific endeavours7:




Karoo Central AAA 1 extent includes approximately 123 456 square kilometres (km2),
Karoo Central AAA 2 extent includes approximately 79 963 km2 and
Karoo Central AAA 3 extent includes approximately 44 602 km2.

The Karoo Central AAA 1 is the largest of the Karoo Central AAA and includes four District
Municipalities: Namakwa District Municipality, Pixley Ka Seme District Municipality, Siyanda District
Municipality, and Central Karoo District Municipality.
In 2017, the Minister of Science and Technology published the Karoo Central AAA Regulations8 to
protect the Karoo Central AAA from radio interference. The Karoo Central AAA regulations prescribe
specific protection measures for the use of the radio frequency spectrum and prescribe standards and
conditions that must be complied with in conducting activities declared in terms of subsections 23(1)
(b), (i) and (k) of the AGA Act.

5. Square Kilometre Array
The history of the SKA dates to the 1990's with an international effort to build the world’s largest and
most sensitive radio telescope to help better understand the history of the universe. In 1993 the
International Union of Radio Science established the Large Telescope Working Group to begin a
worldwide effort to develop the scientific goals and technical specifications for a next generation radio
observatory. From 1997 to 2007, an international collaboration9 led to the establishment of the
International Square Kilometre Array Steering Committee (ISSC) and the preparation of an
International Collaboration Agreement for the SKA Programme, which became effective on 1 January

2

Declared in terms of section 28(1) of the AGA Act on 15 October 2010.
Declared in terms of section 15(2) of the AGA Act on 3 December 2010.
4
Constituted in terms of the National Research Foundation Act.
5
As defined in terms of section 239 (1) of the Constitution of South Africa.
6
Promulgated in terms of section 22 and 23, read with section 50, of the AGA Act on 22 June 2012.
7
Declared in terms of section 9 (1) and (2) of the AGA Act and published in the Government Gazette number 37397, under
Notice number 141, on 28 February 2014.
8
Published in the Government Gazette number 39442, under Notice number 1166, on 23 November 2015. The notice
requested submissions from interested and affected parties on the draft regulations.
9
Including eight institutions in 1997 (Australia, Canada, China, India, the Netherlands, and the United States), then eleven
institutions in Australia, Canada, China, Germany, India, Italy, the Netherlands, Poland, Sweden, the United Kingdom, and the
United States in 2000 and finally. Source: www.skatelescope.org
3
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2008. This Agreement established the SKA Science and Engineering Committee10 (SSEC) as a
replacement to the ISSC and was signed by the European, United States, and Canadian SKA Consortia,
the Australian SKA Coordination Committee, the NRF in South Africa, the National Astronomical
Observatories in China, and the National Centre for Radio Astrophysics in India. In 2003, five countries
responded to an invitation to submit proposals to host the SKA. The bid proposal was endorsed by the
South African Cabinet in 2003 in line with the national research and development strategy, published
in 2002 and the Government's Astronomy Geographic Advantage Programme, which aims to establish
a hub of world-class astronomy facilities in southern Africa. The application process to host the SKA
ended in 2005, and from the applicants, South Africa and Australia had been shortlisted as contenders.
In 2011, the SKA Organisation11 (SKAO) was established to formalise relationships between the
international partners and centralise the leadership of the project. The final South African bid proposal
to host the SKA in Africa was submitted by South Africa and its eight partner countries (Botswana,
Ghana, Kenya, Madagascar, Mauritius, Mozambique, Namibia and Zambia) to the SKA Siting Group in
2011.
In 2012, based on an objective technical and scientific assessment of the sites in South Africa and
Australia, the independent SKA Site Advisory Committee selected Africa as the preferred site12.
However, to maximise the use of the investments already made at both the African and Australian
sites, the SKAO decided that the SKA should be co-hosted by South Africa along with its African Partner
Countries and Australia. Subsequently the International SKAO announced that the extensive SKA midfrequency dish array13 would be developed in Africa, and the more compact low-frequency aperture
array14 would be constructed in Australia. This decision was made based on its analysis of technical
and scientific factors, cost factors, and implementation plans.
The SKA is proposed to be constructed in two phases:
 Phase 1 (called SKA1) in South Africa and Australia, and
 Phase 2 (called SKA2) expanding into SKA Africa partner countries (Botswana, Ghana, Kenya,
Madagascar, Mauritius, Mozambique, Namibia and Zambia), with the component in Australia
also being expanded.
Phase 1 of the SKA mid-frequency dish array is proposed to be constructed in South Africa (called
SKA1_MID). The detailed design baseline of SKA1_MID consists of an array of 197 dish-antennas,
incorporating the MeerKAT, and associated infrastructure.

10

The SSEC acts as the primary forum for interactions and decisions on scientific and technical matters for the SKA among
the signatories to the International Collaboration Agreement. Source: www.skatelescope.org
11
The SKA Organisation is a private UK company limited by guarantee. Source: www.skatelescope.org
12
Extract of a statement to the press by Minister of Science and Technology Naledi Pandor (25 May 2012).
13
The SKA mid-frequency dish array will cover a wide-range of radio frequencies from 350 megahertz upwards.
14
The SKA low-frequency dish array will cover the lowest frequency band from 50 megahertz up to 350 megahertz.
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II. Existing SKA infrastructure
The existing SKA infrastructure located within the SKA land core area includes the SKA site complex on
the Losberg farm, the Losberg and Meysdam construction camps, the KAT-7, the MeerKAT, the
Hydrogen Epoch of Reionization Array (HERA), power grid network, security infrastructure (e.g. guard
huts and boom gates), weather monitoring and radio-frequency interference monitoring stations, a
Local Area Network and a surfaced aircraft landing strip. The location of the KAT-7, the MeerKAT and
the HERA within the core site is illustrated in Figure 7.

1. MeerKAT
The MeerKAT is an array of 64 interlinked receptors15 (Figure 1) in the SKA land core area of which the
highest density (48 of the 64 receptors) will be concentrated in a 1 kilometre (km) diameter core from
centre point 30°42'48.55"S (latitude) and 21°26'33.62"E (longitude) and the remaining receptors will
extend out 8 km diameter within the boundaries of the core site

Figure 1: MeerKAT

2. KAT-7
The KAT-7 (Figure 2) was primarily built as an engineering prototype for the MeerKAT and to
demonstrate South Africa’s ability to host the SKA. The KAT-7 is considered a compact radio telescope,
since its antennas all lie within an area only 200 metres (m) within the core site.

15

A receptor is the complete antenna structure, with the main reflector, sub-reflector and all receivers, digitisers and other
electronics installed. The MeerKAT antennas are dish-type radio telescope.
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Figure 2: KAT-7

3. The Hydrogen Epoch of Re-ionization Array (HERA)
The Hydrogen Epoch of Reionization Array (HERA) is also located within the core site with an additional
331 antennas of 14 m in diameter. The HERA currently consists of a 19-element prototype array (Figure
3) and supports SKA Cosmic Dawn and Epoch of Reionization science cases.
The HERA is an international science and technology collaboration to build a telescope array with the
ability to detect and characterize the power spectrum of the epoch of reionization16. The HERA will be
able to provide the key measurements needed to advance our understanding of early galaxy formation
and cosmic reionization. The HERA roadmap is a staged plan to use the unique properties of the 21
centimetre (cm) “spin flip" line from neutral hydrogen to probe our cosmic dawn, from the birth of the
first stars and black holes through to the full reionization of the primordial intergalactic medium. It is
a multi-beam, waveguide superconductor–insulator–superconductor tunnel junction receiver that
greatly improves mapping speed in various observing modes and provides possibilities for new highsensitivity observing of small sources17. The higher sensitivity of the HERA project will be used to
improve understanding of the birth of the first galaxies and black holes. The HERA was granted the
status of SKA precursor telescope by the SKAO in July 2017, joining the three other SKA precursor
telescopes located on the SKA sites in Australia and South Africa18.
16

http://reionization.org/
Schuster , K.F., Boucher, C., Brunswig, W., Carter, M., Chenu, J.Y., Foullieux, B., Greve, A., John, D., Lazareff, B., Navarro,
S., Perrigouard, A., Pollet, J.L., Sievers, A., Thum, C., Wiesemeyer, H., 2004: A 230 GHz heterodyne receiver array
for the IRAM 30 m telescope, Astronomy and Astrophysics, 423, 1171-1177.
18
DeBoer, D., Bowman, J.D., Jacobs, D., Parsons, A., Liu, A., Werthimer, D., Ali, Z., Carilli, C.L., Chiang, C., Sievers, J.L.,
Furlanetto, S.R., Hewitt, J.N., Tegmark, M., Dillon, J.S., Bradley, R.F., Moore, D., Aguirre, J.E., Bernardi, G., Walbrugh,
W., Morales, M.F., Pober,J., 2014: HERA: Chasing Our Cosmic Dawn, Bulletin of the American Astronomical Society,
46 (3).
17
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Figure 3: HERA

4. SKA site complex
The SKA site complex (Figure 5 and Figure 6) consists of the pedestal-assembly shed, dish-assembly
shed, Karoo Array Processor Building (KAPB) and power facility, chemical storeroom, diesel storage
area, carport, sewage and wastewater treatment plant, and the temporary on-site accommodation.
The design of the Site Complex (30 45’15.16”S; 21 25’52.54”E) includes a 3 m high reinforced
galvanised steel fencing with permanent guard huts to comply with the National Key Point Act (Act No.
102 of 1980).
The total dish-assembly shed length is approximately 81 m with a maximum width clearance of
approximately 18 m and includes a main working area of 987 m2 (where the dishes will be assembled)
and ancillary areas (foam cutting area; foam store; dispensing room; glass store; consumable store and
storage area for sub-reflectors). Different equipment/material stores are included in the building and
each store has its own roller shutter door. The dish-assembly shed is fitted with two overhead gantry
cranes with a crane‐hook height of 8 m.
The pedestal-assembly shed is where all antenna components are integrated and is located 40 m to
the North of the dish-assembly shed. It consists of a main working area of 274 m2 with a lean-to
structure to its north which consists of 51 m2 offices, a store of 41 m2 and ablution facilities. Its floor
level is nominally higher than that of the dish-assembly shed to facilitate unobstructed movement to
and from the dish-assembly shed. An uncovered concrete slab is located to the west of the pedestalassembly shed for integration of the sub reflector with the dish support structure and initial alignment
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of the dish. The pedestal-assembly shed is fitted with a 10-tonne overhead crane with a maximum
hook height of 12 m. Maximum entrance width into the pedestal integration building is about 18 m.
To minimise radio-frequency interference from the dish-assembly shed and the pedestal-assembly
shed, specific policies have been implemented for the electrical wiring, lights and network connections.
Earthing, bonding and lightning protection is provided to protect the buildings against lightning strikes.
Between the pedestal-assembly shed and the dish-assembly shed there is a loading yard. Two fibreoptic cable sleeves connect the pedestal-assembly shed to the KAPB as well as the dish-assembly shed
and the chemical store to the KAPB. The electrical cable and fibre sleeve routes are combined in a
common trench. The distribution board is supplied from the low voltage distribution kiosk located near
the building.
The chemical store is located to the west of the dish-assembly shed. To fulfil the requirements of the
fire-safety by-laws and regulations for the storage of chemicals, it is located 4.5 m away from all other
buildings. The structural concrete floor is lowered beneath the natural ground level and a steel mesh
floor is installed 425 millimetres (mm) above for spills to be contained and removed in the gap. The
building has weather-proofed louvres in the walls of all the facades (on a lower and higher level) to
ensure adequate ventilation. The building has a flat concrete roof with the appropriate rain-water
outlets, overflows and waterproofing. The building has been designed for 200 litre drums that are
double stacked. A waste disposal area has been provided to the north west of the chemical store. This
area is accessible from the side of the chemical store and shielded with a screen wall.
The KAPB is located to the north-east of the dish-assembly shed. It is the on-site facility that currently
houses the centralised telescope equipment for the MeerKAT. The building footprint of the KAPB
consists of four areas:
(1) radio-frequency interference-screened Data Rack Area,
(2) Power Section,
(3) Service Area and
(4) KAPB Ancillaries Area.
The KAPB and the adjacent power facility have been constructed 5 m underground, in a bunker. The
soil that was excavated to create the bunker site has been used as an earth berm to further shield the
radio telescope antennas from the radio-frequency interference generated by the equipment in the
site complex buildings. This type of construction has been used for various reasons including thermal
performance of the building (keeping external temperature fluctuations to a minimum) and radiofrequency interference shielding advantages (the fact that the building is buried contributes to the
overall radio-frequency interference shielding). In addition, the doors, penetrations for power, cooling
and fibre optic connections to the building are also shielded and screened to prevent radio-frequency
interference. The Data Rack Area houses all the computing, data management and data transmission
equipment. It has a raised access floor with some services running below the floor (power and cooling
air) and some services above in racks, i.e. trays for fibre optic cables, lights, fire detection and fire
suppression. The total internal floor area measures 369 m2. This entire area is radio-frequency
interference shielded. The Power Facility consists of a main switch room, a transformer room with two
33/22 kilovolts (kV) transformers and two 22 kV /400 volt transformers, a power room, where rotary
uninterruptible power supply (RUPS) units and ancillaries are located, a power control room with low
voltage distribution panels and control panels for the Diesel rotary uninterruptible power supply
(DRUPS)19 units and 22 kV controllers for switchgear are located, and a switch room where all 22 kV
switching panels are located. The Power Facility distributes power to the SKA site complex, the KAT 7,
19

Diesel rotary uninterruptible power supply devices (DRUPS) combine the functionality of a flywheel-powered
uninterruptible power supply device and a diesel generator. When mains electricity supply fails, stored energy in the
flywheel is released to drive the electrical generator, which continues to supply power without interruption.
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the MeerKAT and the HERA. The KAPB Ancillaries area includes a laboratory, control room, ablution
facilities, store room, boardroom, an Optic Distribution Framework Room and an open courtyard. The
Optic Distribution Framework room provides space for the splicing trays and patch panels to connect
the fibre optic cables external from the KAPB to the fibre optic cables internal to the KAPB. Installation
of new equipment and services inside the existing KAPB (such as additional equipment in the Data Rack
Area) will not require additional external building works.
Extensive earthing, bonding and lightning protection is provided to limit radio-frequency interference
and to protect the building against direct lightning strikes including earth mat and outside ring trench
earth conductor with earth rods, earth bars in cable trenches, earthing of cables entering and exiting
the building, additional bonding of reinforcing structural steel in columns, structural walls and floor
screeds, and lightning down conductors. A concrete manhole has been constructed outside the KAPB
which accommodates 12 x 110 mm incoming ducts from the receptors.
The SKA site complex already has an existing septic tank in place situated at the lower side of the site.
The toilets and hand basins inside the KAPB are drained to a sump from where it is pumped through a
63 mm diameter pipe to a manhole situated within the main sewer pipeline system from where it will
gravitate to the existing septic tank. Sewer drainage from the other buildings collects in one 110 mm
diameter sewer pipe line which connects to the existing system.
There are currently three diesel tanks of a capacity of 23 m3 each installed above ground at the SKA
site complex (Figure 4). The diesel is stored on site to generate electricity in the event of loss of power
from Eskom.

Figure 4: Diesel storage tanks at SKA site complex
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Figure 5: Labelled photo of the SKA site complex
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Figure 6: SKA site complex layout
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Figure 7: Instruments in the core site
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5. Construction camps
There are two existing construction camps within the SKA land core area. The Meysdam construction
camp (30˚43’33.52” S; 21˚27’26.82” E) is in the process of being decommissioned for the MeerKAT due
to the proximity to the core and potential radio-frequency interference that could be generated by the
camp. The NRF proposes to re-use and expand the Losberg construction camp (approximately
30˚45’41.35” S; 21˚24’25.43” E), as this camp is shielded by the Losberg Hill which provides
topographical screening from the radio telescopes to reduce any radio frequency interference.

6. Grid power network
The existing grid power is supplied by the Eskom Karoo Substation located in Carnarvon (30˚52’24.5”
S; 22˚09’6.15” E) via an overhead 33 kV line with a capacity of 4.5 Mega Volt Amp. The first voltage
regulator is located at the Klerefontein base regulating the power at 33 kV and giving the South African
Radio Astronomy Observatory (SARAO) more control over the line and power supply. Once the 33 kV
line passes through the first voltage regulator the line runs for approximately 25 km to the Klerefontein
Support Base20. The second voltage regulator is located within 30 km of the core, where power is
stepped up by a constant percentage ensuring a supply of 33 kV and minimising radio frequency
interference. Once the line passes through the second voltage regulator it runs to the construction
camps as well as the SKA site complex. At the SKA site complex the 33 kV power supply is connected
to the power facility adjacent to the KAPB. Within the power facility the power is stepped down to 22
kV and the line then moves through the DRUPS units. Once the power supply has moved through the
DRUPS units it is no longer affected by the uncertainties of Eskom grid power. From this point, the
power is transformed to 400 volts and supplied to the site complex and KAPB. The peak power
consumption of the construction and operation phases of SKA1_MID and associated infrastructure is
estimated at 5.2 Mega Volt Amp.

7. Security infrastructure
The following existing security and access control infrastructure is located within the SKA telescope
core:




a guard hut stationed at the northern boom within the SKA land core area,
a guard hut stationed at the southern boom within the SKA land core area, and
a 2 guard huts at the entrance/exit to the SKA site complex.

Where practical, possible and subject to the Republic of South Africa Hosting Agreement, the existing
MeerKAT security infrastructure including guard huts will be re-used for SKA1_MID.

8. Landing strip
An existing surfaced landing strip is located on the Meysdam Farm within the SKA land core area
(coordinates: 30°41.163'S; 21°27.051'E). The SKA landing strip is 1300 m long, 18 m wide, with a
taxiway connecting a 35 m x 60 m apron. The existing A landing strip constitutes an "aerodrome" as
defined in the Civil Aviation Act (Act No. 13 of 2009) and was designed to accommodate a Pilatus PC12 (design aircraft) or similar. Based on the International Civil Aviation Organization (ICAO)
classification, it is a reference code 1B aircraft. The Pilatus PC-12 is single engine aircraft seating 8
passengers with a wing span of 16.23 m and a length and height of 14.4 m and 4.27 m respectively. It
has a maximum take-off weight of 4500 kilograms (kg). Based on the detailed design of SKA1_MID, the

20

The Klerefontein Support Base was established by the National Research Foundation and is not part of this Project Scope.
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development of additional aircraft landing strips and runways or the expansion of this landing strip is
not required.
Note: The existing landing strip does not require an aerodrome licence from the Civil Aviation Authority
as in terms of the civil aviation regulations (2011), a licence is only required for aeroplane with a
maximum certified mass exceeding 5700 kg or when the aeroplane is used in commercial air transport
operations. It should however be noted that the current status of the SKA landing strip may change in
future subject to the South African Civil Aviation Authority (SACAA) proposed requirement of
registering all landing strips.

9. Existing Environmental Authorisations and permits
This section provides an overview of the existing Environmental Authorisations and permits for the
SKA infrastructure.
From 2007 to 2012, three Environmental Authorisations and one Amendment were issued to the
Northern Cape Department of Education (which included “Science and Technology” at Provincial level)
for the construction and operation of the MeerKAT and associated activities. By conducting the
required Environmental Assessments for the MeerKAT, the Northern Cape Department of Education
demonstrated its support for the MeerKAT which was falling under the mandate of the Northern Cape
Province.
The following authorisations/permits and licenses have been issued to approve the construction and
operation of the MeerKAT in South Africa :










Permit 25/2007: Environmental Authorisation reference number NAT/NC/PS/CAR1/06/06,
issued on 30th May 2007 by the Director of the Northern Cape Department of Environment
and Nature Conservation Mrs P/M.N. Mokhall; Permit 25/2007 issued to the Northern Cape
Department of Education for undertaking Activities (Government Notice 386) 12, 14, 15, 16
and (Government Notice 387) 2 of 2006 on the Losberg Farm, Bloupits Farm, Rooizand Farm,
Meysdam Farm and Brakputs Farm;
Permit 72/2008: Environmental Authorisation reference number NC/PIX/MEER1/2008, issued
on 7th October 2008 by the Director of the Northern Cape Department of Tourism,
Environment and Conservation Mr JJ Mutyorauta; Permit 72/2008 issued to the Northern Cape
Department of Education for undertaking Activity 14, Activity 15, Activity 16 of Government
Notice 386 on the Farms Losberg and Meysdam;
Permit 41/2009: Environmental Authorisation reference number NC/PIX/KAR/TEL3/20/2008,
issued on 6th July 2009 by the Director of the Northern Cape Department of Tourism,
Environment and Conservation Mr JJ Mutyorauta; Permit 41/2009 issued to the Northern Cape
Department of Education for amendment: for undertaking Activity 2 of Government Notice
387 of 21 April 2006 on the Farms Losberg and Meysdam;
Amendment to Permit 41/2009: Environmental Authorisation reference number
NC/PIX/KAR/TEL3/20/2008, issued on 10th February 2012 by the Director of the Northern Cape
Department of Tourism, Environment and Conservation Mr JJ Mutyorauta; Permit 41/2009
issued to the Northern Cape Department of Education for amendment: GNR386 and GNR 387
for undertaking Activities 7, 12, 13, 14, 15, 16(b), 17 of Government Notice 386 of 21 April
2006 and Activity 2 of Government Notice 387 of 21 April 2006 on the Farms Losberg and
Meysdam;
Approved Environmental Management Plan in terms of section 39 (4)(A)(I-III) of the MPRDA
(Act 28 of 2002) for mining permit application in respect of gravel on certain portion of the
farm Meysdam;
14
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Approval (reference number 16.8.1.1) from the Karoo Hoogland Municipality for rezoning
from Agricultural Zone I to Zone Special for an "AAA" limited to the construction of a radio
telescope and related buildings, structures and infrastructure, on the farms Losberg remainder
and part 1 of Losberg; and
Approval (reference number 15.1.2) from the Kareeberg municipality for rezoning.

Two water use licences were issued to the NRF on 29/08/2012 for a period of 20 years for the Losberg
Farm and the Meysdam Farm respectively, in terms of Section 21(a) of the Act: “Taking water from a
water resource as defined in the licence”.
Licence No: 14/D54E/A/1911 granted the abstraction of 102 937 cubic metres of water per annum
from groundwater resources (13 boreholes) on Losberg Farm:



During construction phase: 5 576 cubic metres per annum for domestic use; 90 161 cubic
metres per annum for construction of satellite dishes and dust suppression; and
During operation phase: 1 306 cubic metres per annum for domestic use.

Licence No: 14/D54E/ACGI/1012 granted the abstraction of 15 865 cubic metres of water per annum
from groundwater resources (7 boreholes) on Meysdam Farm:



During construction phase: 2960 cubic metres per annum for domestic use; 10 025 cubic
metres per annum for construction purposes and dust suppression; and
During operation phase: 871 cubic metres per annum for domestic use.

In addition to the above licenses, a Licence (No: 14/D54E/ACGI/1012) was also granted by the
Department of Water Affairs for the MeerKAT project for the crossing of unnamed drainage lines at 5
points on the Meysdam property in terms of Section 21 (c): “Impeding or diverting the flow of water
in a watercourse”; and for the use of gravel and culverts to construct roads in terms of Section (i):
“Altering the bed, banks, course and characteristics of a watercourse”. Further water uses granted by
Licence No: 14/D54E/A/1911 and Licence No: 14/D54E/ACGI/1012 associated with the disposing of
waste in terms of section 21 (g) of the National Water Act are discussed in Section V-2 below.
The two water use licences issued by the Department of Water Affairs to the NRF on 29/08/2012 for a
period of 20 years for the Losberg Farm and the Meysdam Farm grant the following activities in terms
of section 21 (g) of the Act: “disposing of waste in a manner which may detrimentally impact on a
water resource”:



Licence No: 14/D54E/A/1911 granted the disposal of 7200 cubic metres of wastewater per
annum into an evaporation dam on the Losberg property; and
Licence No: 14/D54E/ACGI/1012 granted the disposal of 2880 cubic metres of wastewater per
annum into an evaporation dam on the Meysdam property.

Waste management Licences for the wastewater treatment works on Meysdam Farm and on Losberg
Farm were issued to the NRF on 27 March 2012, in terms of section 49 of the National Environmental
Management: Waste Act (Act No. 59 of 2008) (NEMWA) (Licence number 12/9/11/L817/8, class H:H
and Licence number 12/9/11/L758/8, class H:H respectively). The waste management Licences are
valid for a period of 20 years and permit the following waste management activities as listed in
Category A of the List of waste management activities that have, or are likely to have a detrimental
effect on the environment (Government Notice 718 dated 3 July 2009):


Category A – Activity (11): the treatment of effluent, wastewater or sewage with an annual
throughput capacity of more than 2 000 cubic metres but less than 15 000 cubic metres; and
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Category A – Activity (18): the construction of facilities associated with Activity (11).

There are currently four Licenced borrow pits near the core site which have been used to supply gravel
material for the MeerKAT project (Table 2-5). These four borrow pits are the only existing borrow pits
that were used for the MeerKAT and are currently not in use.
Table 1: GPS coordinates of the existing licenced borrow pits within the SKA telescope core
Borrow Pits ID

Coordinates

Farm Name

SKA BP4.1

30°41'7.8"S

21°29'7.26"E

Meysdam

SKA BP3.1

30°41'31.92"S

21°29'21.37"E

Meysdam

SKA BP2.1

30°42'46.44"S

21°28'15.24"E

Meysdam

SKA BP1.1

30°43'56.71"S

21°27'57.82"E

Meysdam

The following mining permits are associated with the existing borrow pits that were used for the
MeerKAT:





Mining Permits No. MP19/2012, No. MP20/2012, and No. MP21/2012 for mining activities on
Farm Meysdam;
Mining Permits No. MP29/2012, No. MP18/2012, No. MP24/2012, No. MP17/2012, No.
MP23/2012, and No. MP28/2012 for borrow pits on Farm Meysdam;
Mining Permit No. MP16/2012 for a borrow pit on ERF353; and
Mining Permit No. MP22/2012 for a stone quarry on Farm Saaifontein.

III. Strategic environmental assessment
1. Strategic Integrated Project (SIP) 16: SKA and the MeerKAT
In 2012, the South African Government adopted the National Development Plan as a long-term
strategy to address economic growth and broaden socio-economic transformation in the country. A
fundamental component of this overarching plan is the National Infrastructure Plan which aims to
catalyse economic development and job creation through infrastructure development. The
Presidential Infrastructure Coordination Commission, as the coordinator and facilitator of the National
Infrastructure Plan, subsequently identified 18 Strategic Integrated Projects (SIPs) which are largescale infrastructure projects of national importance and located across all nine provinces aimed at
unlocking the development potential in the country. Amongst the 18 SIPs, the Presidential
Infrastructure Coordination Commission established two Knowledge SIPs:



SIP 15: Expanding access to communication technology, which aims at providing for broadband
coverage to all households by 2020; and
SIP 16: SKA and the MeerKAT, which aims at providing an opportunity for Africa and South
Africa to contribute towards global advanced science projects.

The National Infrastructure Plan led to the promulgation of the Infrastructure Development Act (Act
No. 23 of 2014) in 2014. The Infrastructure Development Act codifies into law the Presidential
Infrastructure Coordination Commission and the National Infrastructure Plan as key mechanisms to
co-ordinate and drive infrastructure development in South Africa21. The Act aims to facilitate
21

http://www.gov.za/sites/www.gov.za/files/37712_2-6_Act23of2014InfrastrucDevelop_a.pdf
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infrastructure development which is of significant economic or social importance to the Republic, by
prioritizing the planning, approval and implementation of strategic infrastructure development and
improving the management of such infrastructure during all life-cycle phases, including planning,
approval, implementation and operations. The Act endeavours to address the lack of co-ordination
across the state to ensure common priorities and the management of trade-offs around infrastructure
projects, to ensure a sufficiently strong level of public investment, and to improve capacity for
managing all phases involved in the development of infrastructure. The planning, approval and
implementation of strategic infrastructure developments such as the SKA project require a “business
unusual” approach, as recommended by Mr. Trevor Manuel, chairperson of the National Planning
Commission, to facilitate efficient implementation. The assessment of the environmental impacts of
these strategic infrastructure developments therefore needs to take a “business unusual” approach
and the SIPs provide this opportunity. This led to the Department of Environmental Affairs committing
to support the efficient implementation of the National Development Plan by undertaking SEAs to
integrate the regulatory environmental requirements for the SIPs.

2. Strategic Environmental Assessment Process
A Strategic Environmental Assessment (SEA) was conducted for the proposed development of the
SKA1_MID in the Karoo region of South Africa to identify within a demarcated study area:






the potential negative and positive impacts of the proposed SKA1_MID development,
the current state of the environment,
any areas identified as unsuitable for development,
impact management actions and impact management outcomes to inform the Environmental
Management Programme, and
required long-term research and monitoring activities in collaboration with key research
institutes and conservation agencies.

The mission of the SEA is to provide a platform to coordinate research and data collection within the
proposed development area of SKA1_MID and integrate the environmental authorisation process
ensuring that environmental factors are adequately considered, and environmental principles
implemented at the strategic planning stage.
The SEA focuses on the design of the SKA1_MID which consist of an array of 197 dish-antennas,
incorporating the MeerKAT, and associated infrastructure.
The SEA study area is in the Karoo region in the Northern Cape Province of South Africa and covers
approximately 627 857 hectares. Four local municipalities are included in the SEA study area, namely
the Kareeberg Local Municipality (NC074), the Hantam Local Municipality (NC065), the Siyatemba Local
Municipality (NC077) and the Karoo-Hoogland Local Municipality (NC066). These municipalities fall
under the Namakwa District Municipality (DC6) and Pixley Ka Seme District Municipality (DC7). The
largest towns surrounding the SEA study area are Carnarvon and Williston, Van Wyksvlei and Brandvlei.
The SEA study area for the South African mid-frequency array of SKA Phase 1 is included within the
Karoo Central AAA 2 and the Karoo Central AAA 1 as illustrated in Figure 8 below.
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Figure 8: Karoo Central AAA and SEA study area
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The stakeholder engagement conducted during the SEA process was intended to raise a diversity of
perspectives but not to force consensus amongst stakeholders. With a focus on the decisions relating
to environmental management issues and socio-economic opportunities, stakeholders’ inputs, issues
and concerns were recorded and analysed to inform the SKA1_MID SEA.
The SEA process was guided by a Special Advisory Committee including key government departments
and state agencies. In addition to consultation with the Special Advisory Committee, dedicated
provincial and local government consultations were undertaken to further inform local and provincial
authorities. Focus group meetings were organised with key stakeholders from conservation agencies
and representatives from other key sectors (e.g. Civil Aviation, Defence, Heritage Resources) to share
information and obtain inputs and expert advice on specific issues/technical aspects of the SEA.
The local communities, other interested and affected parties, and the wider public were engaged
through various communication channels e.g. a project webpage, public meetings, posters, phone
calls, bulk sms notifications and advertisements in selected local and regional newspapers. The
stakeholder engagement process included a range of techniques for sharing information and providing
opportunities to all interested and affected parties to engage effectively, efficiently and equitably. The
public meetings notes, official communiques, comments/questions and responses trails and other
stakeholder engagement process are included in the SEA Report.
The potential impacts of the proposed activities and conceptual design of SKA1_MID, described in
Chapter 2 of the Integrated Environmental Management Plan (IEMP), were assessed during the SEA in
terms of agriculture, heritage (including archaeology, palaeontology, cultural heritage and
visual/landscape aspects), terrestrial ecology and biodiversity including avifauna, aquatic ecosystems,
and socio-economic aspects. Specialist findings and recommendations were included in Chapter 3
(State of the Environment), Chapter 5 (Environmental Management Programme) and Chapter 6
(Research and Monitoring Programmes) of the IEMP. Furthermore, a survey of endangered species
identified within the study area (Riverine Rabbit), a screening of the potential sensitivities related to
the presence of bats within the study area and a screening of the risks associated with on-site diesel
storage within the SKA land core area were conducted during the SEA to inform the development of
the IEMP for SKA1_MID. Further aspects of sensitivity in terms of aviation, defence,
telecommunication, weather services, mining, water use, waste management, noise and traffic effects
were investigated in consultation with the relevant authorities and stakeholders. The specialist reports
were reviewed by independent experts who provided inputs and contributed to improving the results
of the scoping level pre-assessments. The SKAO conducted separate studies to investigate water
sourcing areas and material sourcing for construction and maintenance (geotechnical and
geohydrological studies). SKAO will continue to investigate optimal solutions to Radio Frequency
Interference issues especially in the sectors of aviation, defence and telecommunications.
Details of the specialists and reviewers who participated to the SEA are included in Chapter 3. Further
technical studies conducted by SKAO are also listed in Chapter 3.

3. Declaration of the SKA land core area as Protected Area
It is the intention to declare the SKA land core area (approximately 129 750 hectares) as a Protected
Area in terms of relevant provincial and national legislation and international conventions governing
protected areas. It is the intention to declare the protected area as a National Park under the
management of a Land Management Authority with special restrictions/limitations in compliance with
the requirements for protection of the SKA activities. The process to establish the protected area has
been initiated and is described in more details in Chapter 2 of the IEMP. The NRF intends to appoint
SANParks as the Land Management Authority that will be responsible for the development and
implementation of a Land Management Plan (further called a “Park Management Plan”) within the
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National Park. The purpose and content of the Park Management Plan is described in Chapter 2 of the
IEMP.

4. Outputs of the SEA
The findings and outputs of the SEA are included in:


an Integrated Environmental Management Plan (IEMP) which establishes:
o the scope of the proposed development including the project area and the proposed
activities;
o minimum requirements, and environmental principles,
o impact management actions and impact management outcomes, and
o long-term research monitoring programmes to be implemented on the SKA site



a SEA Report which provides supportive information on the SEA process and key milestones
as well as the engagement with interested and affected parties undertaken during the SEA.
The SEA Report will not be gazetted and does not form part of the legal implementation of the
IEMP.

The IEMP must be used for strategic environmental decision making to inform the implementation
plans on the development of the SKA and legally implements the SEA’s outputs.
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