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GLOSSARY OF TERMS AND ACRONYMS
This report makes frequent use of acronyms and terminology unique to the aviation industry and consistent
with standard definitions applied by the International Civil Aviation Organisation and the SA Civil Aviation
Authority. A glossary of such terminology and definitions is presented below.
TERM

Aircraft
Classification
Number
Aerodrome
Directory

ACRONYM

ACN

AD

DEFINITION

An indication of runway pavement strength requirements of aircraft, which must match
the corresponding Pavement Classification Number (PCN) of the runway.
A publication issued from time to time by the South African Civil Aviation Authority
recording the known technical status of aerodromes registered but not necessarily
licensed by the Authority.

Airfield Ground
Lighting

AGL

Aeronautical
Information
Publication

AIP

A publication issued by the South African Civil Aviation Authority (update 21st October
2021) in which the classification status and technical data of aerodromes licensed by the
SA Civil Aviation Authority is recorded.

Above Mean Sea
Level

AMSL

Elevation in feet of a particular topographical feature, referenced to mean sea level.

Air Traffic and
Navigational
Services
Corporation

ATNS

A statutory body (State Owned Enterprise) formed in terms of an Act of Parliament to
provide air traffic and navigational service oversight to major airports and airspace
management within the Republic of South Africa.

Civil Aviation
Regulations

CARS

Regulations published by the South African Civil Aviation Authority in accordance with
international standards and recommended practices set by the International Civil
Aviation Organisation (ICAO).

Civil Aviation
Sensitivity Study

CASS

A Civil Aviation Sensitivity Study required on proposed development sites if the
preliminary assessment of the site using the DFFE screening tool indicates a medium or
higher sensitivity.

Fire and Rescue
classification
category

CAT

The minimum fire-fighting and rescue facility requirements at an aerodrome, in terms of
ICAO Annex 14, based generally on aircraft length and passenger cabin diameter.

Civil Aviation
Technical
Standards

CATS

Technical compliance standards applied by the SACAA, generally in parallel with ICAO
Annex 14 requirements but in some cases adapted to local conditions.

Code

CODE

An alpha-numeric code e.g. 2B designating the classification of an aircraft by ICAO based
on the runway length (numeric component) required at mean sea level at standard
temperature conditions for safe operations, and wingspan (alpha code).

Conical Surface

CS

An ICAO-defined Obstacle Limitation Surface that (for Code 2 aerodromes) commences at
the outer edge of the Inner Horizontal Surface and slopes upwards at a grade of 5 % until
a maximum elevation of 55m above the Inner Horizontal Surface.

Development

Development The proposed development by Kumba Iron Ore of the proposed Solar PV Facility to
generate electricity.

Department

DFFE

The Department of Forestry, Fisheries and the Environment.

Federal Aviation
Authority

FAA

Regulatory Authority for Civil Aviation in the USA – equivalent of the SA Civil Aviation
Authority in South Africa.
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Lighting systems on runways, taxiways and aprons.

TERM

ACRONYM

DEFINITION

Sishen Aerodrome

FASS

SACAA acronym/reference for Sishen Aerodrome

Flight Information
Service

FIS

Defined areas of airspace for which live air traffic control services are generally not
available, but for which radio-based information on route conditions is updated regularly.

General Aviation

GA

Private, recreational, pilot training and non-scheduled air services.

Global Navigational GNSS
Satellite System

Satellite based aircraft navigational systems relying on GPS technology, regarded by the
SACAA as ‘non-precision’ instrument approaches.

GWI Aviation
Advisory

GWI

A specialist division of GWI Africa (Pty) Limited, a consultancy specialising in project and
development management of infrastructure and built-environment projects.

International Civil
Aviation
Organisation

ICAO

The International Civil Aviation Organization, a specialized agency of the United Nations.
It regulates international civil aviation and air navigation and fosters the planning and
development of international air transport to ensure safe and orderly growth.

International Air
Transport
Association

IATA

The International Air Transport Association, a trade association of the world’s airlines.
Consisting of 290 airlines, primarily major carriers, representing 117 countries, IATA's
member airlines account for approximately 82% of total available seat miles air traffic.

Inner Horizontal
Surface

IHS

An ICAO defined Obstacle Limitation Surface that extends (for a Code 3 aerodrome) for a
horizontal distance of 4 000m from any point on the runway, at a height of 45m above
the maximum ground elevation of the runway.

Kumba Iron Ore
Limited

Kumba

Anglo America Corporation Mining Group Company responsible for operations at the
Sishen and Kolomela iron ore mines.

Non-directional
Beacon

NDB

Radio beacon that broadcasts a one-way radio signal allowing aircraft to determine their
position relative to the beacon, but without distance measuring or directional capability.

Notice to Airmen

NOTAM

Ad hoc notices or publications issued from time to time by the SACAA, describing
temporary conditions or situations at aerodromes that are likely to affect the safety of
the operation of aircraft or the operational status of such aerodromes.

Obstacle Limitation OLS
Surface

An imaginary surface in the air that defines, in terms of ICAO standards, a boundary
beyond which any land-based obstacles may not ‘penetrate’, to preserve the safety of
aircraft. For different categories of aerodromes and aircraft ICAO document ‘Annex 14’
defines the requirements for various types of OLS.

Passengers

Number of passengers.

PAX

Performance Based PBN
Navigation

ICAO recommended methodology to improve air traffic management through increased
reliance on satellite-based navigation systems and customised flight paths matched to
aircraft performance capability, designed to reduce aircraft-based carbon footprint by
reducing approach and ‘hold’ times of arriving aircraft and their reliance on ground-based
navigational infrastructure.

Protocol

Protocol

The Protocol (see Appendix B) published by the Department of Forestry, Fisheries and the
Environment in Government Notice 320 of March 2020, requiring Environmental
Practitioners to undertake a Civil Aviation Sensitivity Study to determine or verify the site
sensitivity of proposed developments that might adversely impact civil aviation
infrastructure, particularly radar installations, located close by.

Photo-Voltaic

PV

The process of generating electricity using specially designed silicon-based panels, which
generate electrical voltage when exposed to sunlight.

Reference Field
Length

RFL

The runway length required for the safe arrival and departure of a fully-loaded ‘critical
aircraft’ for which a runway is designed, referenced to sea level altitude and standard
atmospheric and calm conditions.

Remote Navigation RNAV
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Satellite based navigation systems, substantially equivalent to GNSS.

TERM

ACRONYM

DEFINITION

Runway

RWY

A runway as defined by ICAO is a rectangular area of an aerodrome intended for the
take-off and landing of aircraft. RWY’s are designated according to their reciprocal
approach headings at either threshold. Thus, for RWY 17/35, 17 refers to an approach
heading of 170 and 35 to a heading of 350 degrees i.e. the reciprocal of 170 degrees.

SLR Consulting
(South Africa) (Pty)
Limited

SLR

A specialist consultancy in the field of environmental science.

South African Civil
Aviation Authority

SACAA

The South African Civil Aviation Authority, the South African aviation regulating authority,
established by an Act of Parliament to oversee civil aviation activities, licensing of
aircraft, pilots and aerodromes and to conduct investigations into aviation accidents and
incidents.

Standards and
Recommended
Practices

SARP’s

Technical aviation and compliance standards and recommended practices, as set out by
ICAO in various documents and publications, in particular Annex 14.

Safety Health and
Environment

SHE

Safety Health and Environment

Sishen Iron Ore
Company

SIOC

Company operating the Sishen Iron Ore Mine

Solar Photovoltaic

SoPV

Solar Photovoltaic power generating facility whereby solar energy is converted into
transmissible electrical energy through various technologies.

Terminal
Management Area

TMA

Defined area projected onto the ground the airspace over which is associated with a
nearby airport and whose management is linked to operations at that airport.

Uncontrolled
Airspace

UA

A class of air space as defined by ICAO (generally Class F or G) and implemented by ATNS
in which no air traffic management or guidance services are available and no radar
monitoring capability is provided by ATNS.

Visual Flight Rules

VFR

Visual flight rules are regulations under which a pilot operates an aircraft in weather
conditions generally clear enough to allow visual navigation, within prescribed
parameters.

Very-high
frequency
omnidirectional
radio antenna

VOR/DME

Radio antenna that provides position and directional vectoring capability to aircraft. DME
is the acronym for ‘distance measuring equipment’.

Visual
Meteorological
Conditions

VMC

Meteorological conditions under which sight distances (per SACAA rules) allow flight
operations to proceed under visual flight rules (VFR), without the necessity to resort to
instrument procedures (IFR) under Instrument Meteorological Conditions (IMC).
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1. EXECUTIVE SUMMARY
Appointment of GWI Aviation Advisory
In March 2020, the Department of Forestry, Fisheries and the Environment (DFFE) published a Protocol that
requires Environmental Assessment Practitioners (EAP’s) to assess the environmental impact of proposed
developments on nearby civil aviation facilities. While the South African Civil Aviation Authority (SACAA) is
primarily concerned with civil aviation safety and security, the DFFE is mandated to ensure the overall
environmental compliance of aviation infrastructure and the impact of proposed new developments on existing
infrastructure, particularly radar, within distance limits set out in the Protocol (see Appendix B). To this end, it
has developed a screening tool (Screening Tool) to allow EAP’s to undertake a preliminary assessment of the
potential sensitivity of proposed development sites. If the results of this assessment indicate medium or higher
sensitivity, then a specialist Civil Aviation Sensitivity Study (CASS) is necessary to verify or revise the assigned
sensitivity level. Should the CASS determine that the sensitivity of a proposed development is medium or higher,
a Civil Aviation Compliance Statement to the satisfaction of the SACAA is then required.
Kumba is proposing to develop a Solar Photovoltaic (SoPV) generation facility near Kathu in the Northern Cape
Province, to supply their Sishen Iron Ore mine. The distance from the proposed facility to the nearby Sishen
(FASS) aerodrome is less than the applicable 8km minimum distance set out in the Protocol (see Figures 1-3).
Using the Screening Tool, a preliminary assessment conducted by SLR indicated a medium sensitivity. GWI
Aviation Advisory (GWI) were thus appointed by SLR to undertake a CASS to verify or revise the SLR sensitivity
assessment and to determine whether a Civil Aviation Compliance Statement is required. The scope of the GWI
appointment is restricted to the CASS and associated recommendations. Should the CASS conclude that the site
sensitivity is medium or higher, it may be necessary to extend GWI’s appointment to include the preparation
and approval by the SACAA of a Civil Aviation Compliance Statement.

Analysis Scope and Methodology
The analysis conducted by GWI was based on the requirements of the Protocol, but also included an assessment
of broader potential safety impacts of the proposed Development on Sishen Aerodrome (FASS) and surrounding
airspace. For this purpose, the analysis included the determination of the Obstacle Limitation and Approach
Surfaces (OLS) of FASS and risk assessment, in accordance with the standards and recommended practices
(SARP’s) of the International Civil Aviation Organisation (ICAO). ICAO is represented in South Africa by the
SACAA, who also publish their own Civil Aviation Regulations and Technical Standards (CARS and CATS).
In addition to the above rational approach, since no widely used precedents are available in South Africa, the
analysis also considered methodologies recommended by the US Federal Aviation Authority (FAA) (Appendix C)
for the risk assessment of solar PV facilities developed close to airports.

Findings
The findings of the CASS are summarized as follows:
•

Radar Installations:
There is no evidence of any ground-based civil radar installations closer than 15km or within the 15-35km
distance limits (per the Screening Tool) of the proposed Development.

•

Navigational Infrastructure:
The Sishen Aerodrome is equipped with a VOR/DME device located 6,95km from the nearest point of the
proposed Development (Figure 4). VOR/DME equipment primarily uses line-of-sight short wavelength
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radio (RF) technology to provide directional and distance information to approaching aircraft, in this case
predominantly from the south and east. Since the proposed facility will not interfere with this line-of-sight
requirement and in any event is 6,95km from the aerodrome, the risk of RF interference is considered low,
based on the applicable US Federal Aviation Authority (FAA) distance guideline of 500ft (Appendix F).
Additional risk mitigation close to the aerodrome is in any event provided through visual flight rule (VFR)
protocols already in place, as also the ability of most aircraft to navigate via communication links to
satellites in stationery orbits in various locations above the earth’s surface.
•

Aerodromes
The Sishen Aerodrome (Figures 4 and 5) falls within the 8km distance limit specified in the Screening Tool,
thus triggering this CASS.

•

Upper-level Air Corridors and Routes:
The proposed facility is located beneath a ‘conventional’ upper-level air corridor between Upington and OR
Tambo International airport (Figure 6). This corridor is infrequently used and in any event is at a level where
aircraft traversing the site are usually at altitudes of 25 000 feet or more and relying on distant ground based
navigational beacons or satellite waypoints. The risk imposed by any PV infrastructure on site has therefore
been assessed as low in terms of the FAA guideline distance of 500ft.

•

Obstacle Limitation Surfaces:
The obstacle limitation surfaces for FASS include:
o
o
o
o

Approach and Take-off/Climb surfaces
Inner Horizontal Surface (IHS)
Conical Surface (CS)
Existing Obstacles

In all cases (refer Figure 5), the proposed Development falls outside any of the ICAO Annex 14 obstacle
limitation surfaces, and thus constitutes no risk of non-compliance with these surfaces in terms of the ICAO
SARP’s.
•

‘Glint and Glare’ Risk per FAA Guidelines
The proposed facility is located at a bearing of 193o from the midpoint of the FASS runway, 6,3km away,
offset by approximately 3,5km ‘west’ of the extended centreline of the runway (Figure 5). Two risk scenarios
arise, being:
Approaches to and departures from RWY 35 (i.e. from south to north)
In this scenario, there will be ‘glint and glare’ risk for approaching aircraft when reflections off the PV panels
affect the pilot’s visibility of the runway when the aircraft is adversely positioned relative to the sun and the
proposed facility. Given the location of the facility some 3,5km to the ‘left’ of the approach path, this can
only happen when the sun is at a low azimuth (altitude) in the western sky i.e., close to sunset during the
winter months. The potential impact on aircraft on ‘short final’ approaches will be as the aircraft briefly
crosses the reflected image of the sun in relatively few PV panels, as it approaches the runway threshold.
This image of the sun would be in the far left of the left seat pilot’s peripheral vision, and not interfere with
his view of the runway. The pilot in the right seat will be less affected, and risk to aircraft operations is thus
low. This would be the case for both types of possible PV panel mountings, being fixed-inclination or suntracking, although in the latter case the risk would be even lower since the panel itself is orientated towards
the sun, thus reducing the risk of reflection.
For departing aircraft there is no risk since the proposed facility would always be ‘behind’ the aircraft (Figure
5).
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Approaches to and departures from RWY 17 (i.e. from north to south)
In this scenario, a potential reflection will only occur when the sun is at a ‘critical reflection angle’ in the sky.
In this case, since the facility will be approximately 3,5km to the ‘right’ of the approach path to the runway,
this may be theoretically possible from mid-afternoons (for fixed-angle panels) to later afternoons (for suntracking panels), as the sun tracks west, creating potentially adverse angles of reflection. This scenario is
however unlikely to affect the pilot’s view of the runway since the reflection will be of low intensity because
the facility will be at least 7,0km from the northern threshold of the runway, and even further on earlier
sections of the approach. This will allow sufficient time to take appropriate action in the unlikely event of
unacceptable glint/glare.
For departing aircraft any glint/glare risk can be mitigated by delaying the affected departure by a short
time.
•

Radio and Communications Interference per FAA Guidelines
The guideline minimum distances prescribed by the FAA for the siting of PV facilities from radar, navigational
and other communications devices they could potentially impact, range from 250ft to 500ft (Appendix F).
These minima are well below the distance (5,8km) of the proposed facility from any communications
infrastructure (VOR/DME and other radio equipment) at FASS. Risk of such interference is thus low.

Recommendations
In view of the low risk to aviation operations arising from all the potential adverse influences of the proposed
facility, it is recommended that the sensitivity level of the Development be amended to ‘low’, in which case no
Civil Aviation Compliance Statement will be required.
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2. INTRODUCTION
2.1

BACKGROUND

SLR was appointed by Kumba Iron Ore Limited to undertake a basic assessment for the proposed new Solar
Photovoltaic Power Generation facility at Sishen Iron Ore Mine, near Kathu in the Northern Cape Province. The
project description and motivation is contained in Appendix A.
The proposed facility is approximately 8km south-south-west of the Sishen aerodrome (FASS). Figures 1 - 3
outline the regional location of the proposed Development and its location relative to FASS.
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Figure 1: Local Setting of Proposed Facility
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Figure 2: Proposed Site Layout
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Fig 3: Alternative Road Access Options
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Figure 4: Proposed Site Layout relative to Sishen Aerodrome and Restricted Airspace
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Figure 5: Proposed Site Layout relative to Sishen Aerodrome Obstacle Limitation Surfaces
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Figure 6: Proposed Site Layout relative to Airspace, Routes and Navigational Infrastructure

15 | P a g e

3. CIVIL AVIATION SPECIALIST STUDY REQUIREMENTS
3.1

DFFE PROTOCOL OF MARCH 2020

A ‘Protocol for the specialist assessment and minimum report content requirements for environmental impacts
on civil aviation installations’ was gazetted by the DFFE as GN No.320 in the Government Gazette 43110 on 20th
March 2020. The Protocol is attached as Appendix B.
In terms of the Protocol, the EAP is required to undertake an initial review of the subject site, utilizing the
Screening Tool developed by the DFFE, to assess the potential impact of the proposed development on adjoining
civil aviation installations.
The Screening Tool uses distance as an indicator of sensitivity. If the proposed site is:
1. Between 15 and 35km from a civil aviation radar, or
2. Between 15 and 35km from a major civil aviation aerodrome, or
3. Between 8 and 15km of other civil aviation aerodrome (sic)
then a sensitivity rating of medium or high is assigned, which triggers a CASS.
In terms of the Protocol:

•

If the outcome of (the Specialist’s) site sensitivity verification justifies a sensitivity of medium or higher,
then a Civil Aviation Compliance Statement is required

•

If the outcome of (the Specialist’s) site sensitivity verification indicates low sensitivity then there are no
further requirements.

3.2

INITIAL ASSESSMENT

The proposed development site was assessed by SLR using the Screening Tool and a medium sensitivity assigned
on account of its proximity to FASS, which is approximately 5,3km away at the closest point of the aerodrome
runway.
Based on this preliminary sensitivity rating, GWI was appointed by SLR to undertake a CASS to verify or adjust
the rating. The credentials of GWI and relevant CV’s of resources deployed on the study are attached to this
report as Appendix D.
If the CASS determines that a Compliance Statement is required, the mandate of GWI may need to be extended
to prepare the Compliance Statement and engage with the SACAA to obtain their comments on and approval of
the document.
The CASS comprised the following elements:

3.3

AIRSPACE ANALYSIS

Using the SACAA AD and the current Aeronautical Information Publication (AIP) information (Appendix E) on
aerodromes and their license status, airspace classification sourced from the Air Traffic and Navigational
Services Corporation (ATNS) and existing topographical data, the proposed development site was overlaid on
the airspace classification map of the environs and risks posed to overflying, arriving and departing civilian
aircraft assessed.

3.4

RADAR INSTALLATION AND COMMUNICATIONS ASSESSMENT

Using information available from the SACAA and ATNS, the location of civil aviation radar installations within
the guideline distances (per the Protocol) from the proposed Development was determined and the risk posed
to the operation of these installations by the proposed Development assessed. While the DFFE Protocol refers
only to civilian radar installations, for the sake of a more exhaustive analysis the CASS also included assessment
16 | P a g e

of potential risk to other communication and navigation infrastructure, using guidelines published by the US
FAA (Appendix C and F).

3.5

OBSTACLE ASSESSMENT

Using the ICAO SARP’s (as also the FAA guidelines), the relevant OLS’s were reviewed and any additional risk to
these surfaces presented by the proposed Development assessed.

3.6

OTHER POTENTIAL IMPACTS

Other potential impacts, for example risks to pilot visibility on approaches to the aerodrome arising from
potential ‘glint and glare’ occurrences, were assessed using standard guidelines published by the FAA in the US
(Appendix C).
Based on the above studies, the sensitivity status of the proposed PV Development was determined and
amended.

4. SPECIALIST STUDY OUTPUTS
4.1

AIRSPACE ANALYSIS AND RADAR/COMMUNICATIONS ASSESSMENT

Based on the SACAA AIP, FASS is regarded as a significant aerodrome, licensed in terms of the SACAA Regulations
and operating commercial scheduled flights. Key relevant factors extracted from the AIP for FASS (Appendix E)
are:
•
•
•

•

•

The aerodrome is equipped with VOR/DME equipment, located 6,6km from the proposed site (Figure 4).
This equipment operates using very high frequency radio waves that require line-of-sight ‘visibility’ to
approaching aircraft.
Apart from the VOR/DME, FASS has no other ground-based navigational aids or radar equipment, although
radio transmission equipment is installed.
Sishen aerodrome operates generally under Visual Flight Rules (VFR) and all approaches are initiated in
uncontrolled air space (see Glossary), as defined by ATNS. A satellite based RNAV approach has also been
designed for approaches to RWY 17 (i.e. from north to south). This satellite guidance technology enables
aircraft approaching in bad weather to descend to a lower altitude than would be possible using visual flight
rules, facilitating visual contact with the runway, whereafter VFR procedures resume for the final approach
and landing.
The runway at FASS is 2 271 m long (per the AIP) and is classified as ICAO ‘Code 3’ in terms of the SARP’s,
since the Reference Field Length (RFL - see the Glossary) is between 1 200 and 1 800m. Most scheduled
operations occur under rules and procedures contained in Part 121 of the Civil Aviation Regulations (CARS).
For the purposes of this study an ICAO Code 3B classification was assumed for determination of obstacle
limitation surfaces (Figure 5).
The airspace classification in the environs of the proposed Development is indicated in Figures 4 to 6.
From Figures 4, 5 and 6 it was determined that:

•
•
•
•
•

The airspace around FASS is uncontrolled.
There is a conventional high level air corridor from Upington to OR Tambo International Airport overhead
the proposed site, at an altitude of approximately 25 000ft.
The RNAV approach to RWY 17 is not influenced by the proposed development.
Two other satellite-based navigation (RNAV) routes traverse the 35km limitation zone at high altitude. Since
these are not reliant on ground-based radar or other navigational infrastructure and are beyond the remit
of the CASS, they will not be affected by the proposed Development.
There are no nearby civil aviation radar sites that are likely to be affected by the proposed Development.
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•

The next-closest aerodromes are Kuruman airfield (at 45km to the east) and Tommy’s Field near
Postmasburg (FATF), some 63km to the south.

4.2

OBSTACLE LIMITATION SURFACES

For a full assessment of the proposed Development in relation to the nearby aerodromes, the ICAO SARP’s
require the following types of OLS (see Figure 7) to be determined:
•
•
•
•

Conical surface
Inner horizontal surface
Approach and take-off/ climb surfaces
Transitional surfaces

While this analysis is mainly concerned with the potential impact, in terms of the 2020 Protocol, of the proposed
Development on operations at the nearby aerodrome (FASS) and/or on existing aviation infrastructure in the
area, it is nonetheless similar in scope to a full Aviation Safety Study and is thus based on the OLS’s indicated in
Figure 7 (extracted from ICAO Annex 14), as also ICAO Annex 14 - Table 4.1 and Figure 6.

Figure 7: ICAO Annex 14 Obstacle Limitation Surfaces
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Proposed Development of a Solar PV Facility and
Associated Infrastructure at the Sishen Iron Ore Mine
CIVIL AVIATION SENSITIVITY VERIFICATION REPORT

4.3

INNER HORIZONTAL SURFACE

The ICAO SARP’s require an IHS that extends horizontally 4 000m from any point on the runway, for a Code 3B
aerodrome. The extent of the relevant portions of the IHS for FASS is indicated in Figure 5.
•
•

The proposed Development does not fall inside the IHS footprint and thus does not affect it.
The average runway elevation at FASS is 1 172m amsl and the maximum elevation on the proposed site is
1 273m, some 6km from the closest point of the runway. This gives a theoretical approach slope of 1,68%,
even though the actual approach path is some way to the east. Assuming a maximum height of structures
of 30m, this theoretical slope increases to 2,18 %, which is still substantially below the ICAO recommended
slope of 3,33% for Code 3 aerodromes. Therefore, no penetrations of any structures are anticipated, and no
new risks are likely to emerge.

4.4

CONICAL SURFACE

The proposed Development is outside both the IHS and the ICAO Conical Surface (CS), which extends a further
600m from the edge of the IHS for FASS towards the edge of the proposed Development site, but still falls
outside the extent of the proposed site. The preceding calculation of theoretical approach slope thus remains
the same.
No other pre-existing obstacles are observed within the CS area.
The ICAO Transitional Surface for Code 3 aerodromes will always be above the Conical Surface at this distance
from the runway and can therefore be ignored.

4.5

APPROACH SURFACES

The ICAO Annex 14 approach surfaces to the critical RWY orientations at FASS extend only 3 060m from the
critical threshold in both cases, which is shorter than the IHS, since both runways are classified as Code B. Thus,
there is no material affect from the proposed Development and the risk on aircraft operations posed by the
Development is therefore low.

4.6

ALTERNATIVE LOCATIONS

The alternative locations for the facility are shown in Figure 8.
Alternative 3
From an aviation perspective the risk profile would not be materially different from the preferred alternative
since the site is substantially further from FASS and attendant risks thus lower.
Alternative 2
This alternative is located much closer to FASS, at a minimum distance of only 1,3km east of the FASS runway
and thus presents a different risk profile.
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Proposed Development of a Solar PV Facility and
Associated Infrastructure at the Sishen Iron Ore Mine
CIVIL AVIATION SENSITIVITY VERIFICATION REPORT

Airspace and Communications
While substantially closer to FASS communications and navigational infrastructure than the preferred site, the
proposed facility remains comfortably beyond the FAA recommended minimum distance of 500ft, so risk
remains low.
Glint and Glare
The situations under which glint and glare might occur differ from the preceding analysis, since the facility will
now be 1,3 km east of the runway, and closer than for Alternative 1. For RWY 35 approaches the risks remain
low, since any aircraft will approach the facility from the south, from ‘behind’ the PV panels, which face the sun.
For RWY 17 the risks are somewhat higher than for the preferred alternative owing to the much closer distance
of the facility from an ‘at risk’ approaching aircraft, although still low since the facility is still at least 1,3km off
the runway centreline. For departures, risk mitigation is possible as before.
Obstacles
At only 1,3 km distance, this site is well inside the IHS of FASS and all structures would therefore need to be
below 45m above the finished surface level of the runway, which would be achievable.
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Figure 8: Alternative Sites
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5. RECOMMENDATIONS
As specified in the DFFE Protocol, proposed development sites whose sensitivity is low do not require a Civil
Aviation Compliance Statement. For sites whose sensitivity is medium or higher, a Compliance Statement is
required.
The analysis contained in this CASS has determined that the proposed Development and associated groundbased infrastructure would not materially impact radar, communications or navigation infrastructure in the
environs of the Sishen aerodrome, nor present any material additional risk to operations at the airport within
the contemplation of the 2020 Protocol. On this basis, therefore, it is recommended that the Sensitivity
Classification of the proposed Development be amended to ‘low’. No Civil Aviation Compliance Statement is
therefore required.
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APPENDICES
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Appendix A: Project Motivation
Sishen Iron Ore Company (SIOC), an Anglo American company, owns the opencast Sishen Iron Ore Mine (Sishen Mine).
The Sishen Mine is located close to the town of Kathu in the Northern Cape Province. SIOC proposes to develop a 150
megawatt (MW) solar photovoltaic (PV) facility and associated infrastructure within the Mining Right area (the Project).
The Project will be located on an existing waste rock dump (WRD) on portion 2 and the remaining extent (RE) of the
Farm Sacha 468, and Portion 1 of the Farm Sims 462.

Project motivation
Anglo American is committed to being part of the solution to climate change and aim to play their part in
maintaining global temperature rise to below 2°C as called for by the Paris Agreement. South Africa is
particularly vulnerable to climate change impacts and have developed a strategic response as set out in the
Climate Change Bill (2018). Anglo American has committed to achieve carbon neutrality on Scope 1 and 2
emissions and to reduce their Scope 3 emissions by 50% by 2040, across their operations. One way to achieve
this is through FutureSmart MiningTM, an Anglo American innovation-led approach to sustainable mining.
Integral to FutureSmart MiningTM is their Sustainable Mine Plan, designed to tackle the most pressing
environmental, social and governance challenges such as climate change. The Anglo American Green House
Gas emission reduction ambitions are built on the following1:
•
•

Scope 1: Deployment of FutureSmart Mining™ is central to reducing energy demand and delivering the step-change
innovation required for avoiding emissions, including the capture and use of fugitive methane.
Scope 2: The procurement and rapid roll-out of renewable power supply, including through embedded generation
where necessary.

As part of the Anglo group and in alignment with the Anglo “FutureSmart Mining” and “Carbon Neutrality Energy
Strategy”, Kumba has committed to reducing their carbon footprint. The development of the solar PV facility
will allow for security of power supply, reduced costs of electricity and reduced carbon emissions. An added
benefit to the development of the Project is the repurposing of otherwise unproductive land (WRD), into land
which is economically productive again. Kumba sees this strategy as an enhancement to the disturbed area
and an alternative vision for the closure of the WRD which will allow for a more constructive end land use.
Project components
The Sishen Mine currently receives power from Eskom, through the Ferrum substation. In an effort to reduce their
operational carbon emissions, Kumba proposes to develop the 150 MW solar PV facility and associated infrastructure on
the G80 WRD. The Project will cover an area of approximately 340 ha and includes the development of the following
infrastructure:
• ground mounted solar PV panels;
• trackers or fixed tilt mounting structures;
• inverter stations;
• a switchyard;

1

Anglo American Climate Change Report 2021.
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•
•
•
•
•
•
•
•
•

electrical cables;
substations;
battery energy storage system (BESS);
transformer bays;
transmission lines;
operation and maintenance buildings;
water storage and conservancy tanks;
site camp and laydown area; and
access and maintenance roads.

An estimated 300 000 PV panels will be ground mounted utilising either tracking or fixed-tilt technology. The height of the
panels is not expected to exceed 8 m. Inverter stations will be developed and located within the area of the solar PV
facility. Generated power will be transmitted by electrical cables for collection at an onsite substation of up to 190 MVA
within the solar PV facility for distribution. The output capacity of the BESS will reach up to 100 MW and the storage
capacity will reach 400 MWh (at 4 hours storage). The BESS will be located within the area of the substation with a total
area of up to 8.7 ha.
All generated power will be transmitted via transmission lines up to a capacity of 132 kV (either overhead or underground)
within a transmission corridor (area of 100 ha, approximately 4 km in length and 255 m wide) to the Pit Substation 2.
Water required for the proposed Project will be sourced from the Sishen mining operations. The Project also includes the
establishment of water storage and conservancy tanks for storage purposes.
Construction phase
The construction activities include (but is not limited to) the following:
• earthworks (including foundations, trenches, and berms) in accordance with the approved civil/structural
engineering drawings;
• establishment of access road; and
• the construction of a solar PV facility and BESS, substation, transmission lines and related support infrastructure
(which includes the erection of associated structures such as the operation and maintenance buildings, site
camp, fencing, concrete and steel work).
The duration of the construction phase of the Project is anticipated to be approximately 12 - 18 months. A staff
complement of approximately 300 individuals would be required for the construction phase, hereby providing skilled and
unskilled job opportunities. Procurement opportunities would be sourced locally, as far as possible.
Power for construction activities will be sourced from Eskom through the existing Sishen mining operations and
supplemented by diesel generators where required. The construction phase will entail the establishment of ancillary
infrastructure including a workshop, storage areas, temporary offices and ablution facilities for construction, permanent
ablution facilities and a security hut at the entrance.
An existing access road, located to the north of the G80 rock dump will provide a separate, secure and dedicated access
to the solar PV plant separate from the mine’s main access. The road of approximately 5 km in length will require
upgrading to a width of 50 m for the main access.
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Operational phase
Typical activities will include the operation and maintenance of the facility. The duration of the operational phase of the
Project is anticipated to be approximately 30 years. During operation, the facility will generate power for the Sishen
operations and will create and maintain approximately 30 jobs.
Rehabilitation
Rehabilitation of the Project site will comprise of the following:
• Covering the dump with a layer of competent material e.g., calcrete on top of the clay layer of the WRD.
• On top of the competent layer, another thin layer of either topsoil or a type of gravel.
• Seeding of the entire area or topsoiled, for very light vegetation as it is on top of the WRD. It should be noted
that seeding will only take place after the life of the solar PV facility.
The proposed development requires an Environmental Authorisation (EA) from the Northern Cape Department of
Agriculture, Environmental Affairs, Rural Development and Land Reform as the Competent Authority. Given that the
Project triggers listed activities and due to the location of the Project on “existing infrastructure” (WRD). The definition of
existing infrastructure was defined by the Department of Forestry, Fisheries, and the Environment (DFFE) as attached in
Appendix 12.
The project will exceed a generation capacity threshold of more than 20 MW of electricity from a renewable resource as
stipulated in Activity 1 of the EIA Regulations Listing Notice 2 of 2014. However, due to the interpretation of existing
infrastructure (Appendix 12), the Project is excluded from a full Scoping and EIA process as stipulated in terms of the
National Environmental Management Act (No 107 of 1998) (as amended) (NEMA) and Environmental Impact
Assessment (EIA) Regulations (GNR 982, as amended) (EIA Regulations, 2014). As such, the environmental
assessment will comprise of a Basic Assessment (BA) process as stipulated in terms of the NEMA and the EIA
Regulations (2014).
In terms of the National Water Act, 1998 (No. 36 of 1998) and the Regulations Regarding the Procedural Requirements
for Water Use Licence (WUL) Applications and Appeals (GNR 267 of March 2017), a General Authorisation process must
be followed with the Department of Water and Sanitation (DWS) as the Competent Authority.
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Appendix B: DFFE Protocol for Civil Aviation Assessments
Aviation Assessments - Government Notice No 320 of March

27 | P a g e

Proposed Development of a Solar PV Facility and
Associated Infrastructure at the Sishen Iron Ore Mine
CIVIL AVIATION SENSITIVITY VERIFICATION REPORT

2020.
28 | P a g e

Proposed Development of a Solar PV Facility and
Associated Infrastructure at the Sishen Iron Ore Mine
CIVIL AVIATION SENSITIVITY VERIFICATION REPORT

29 | P a g e

Proposed Development of a Solar PV Facility and
Associated Infrastructure at the Sishen Iron Ore Mine
CIVIL AVIATION SENSITIVITY VERIFICATION REPORT

The Protocol was gazetted as indicated:

Specific issues relating to the Protocol, Paragraph 2:
In terms of the protocol –
Prior to commencing with a specialist assessment, the current use of the land and the potential
environmental sensitivity of the site under consideration as identified by the screening tool must be
confirmed by undertaking a site sensitivity verification.

•

If outcome of site sensitivity verification justifies medium sensitivity then a Civil Aviation Compliance
Statement is required

•

If outcome of site sensitivity verification indicates low sensitivity then there are no further
requirements.

For ‘medium’ sensitivity the following basic parameters are illustrative:
a. Between 15 and 35 km from a civil aviation radar
b. Between 15 and 35 km from a major civil aviation aerodrome
c. Between 8 and 15 km of other civil aviation aerodrome (sic)
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Appendix C: FAA Methodology for Risk Assessment of Solar PV
Facilities close to Airports (summary: full document also
provided)
For proposed projects off, but close to airport property, the methodology considers to three key questions:
Does the project height penetrate airspace?
The FAA has certain criteria to determine this, but in the SA scenario we substitute ICAO Annex 14 and any
additional provisions of the SACAA Regulations, where these are more onerous. This would typically involve
a desktop analysis of the aerodrome or airfields closest to the project site – in this case only FASS. Airfields
further than 8km away are generally not affected, unless approach or departure corridors pass directly over
the site and there are precision navigation approaches in play, where aircraft have very ‘flat’ approach
paths. (There might be military considerations here, too, but these in fact are excluded from the provisions
of the DFFE Protocol).
Is the Project Design/Orientation likely to cause reflectivity concerns?
For solar PV projects consideration is given to ‘glint’ and ‘glare’ issues that might cause ‘flash blindness’
arising from both specular and diffused reflections. Obviously this is important for solar PV projects, but for
the other proposed facilities it may be necessary to consider any potential effects of construction materials
(roof) and other potentially reflective components.
Depending on the proposed site layout, a geometric analysis based on the changing azimuth and bearing of
the sun through the year, at key times during the day where air traffic is likely to be impacted, is sufficient
for this purpose.
Is the Project likely to Interfere with Communications Systems, Operations and/or Flight
Standards/Procedures
While the DFFE Protocol refers specifically to ‘radar’, the FAA precedent document also looks at potential
interference on all types of communications equipment, which is prudent. Thus, consideration is given to,
inter alia:
•
•
•
•

Location of radar facilities
Location of Control Tower(s)
Location of (remaining) ground based NDB’s (since these are being phased out)
Location of VOR/DME installations

that could be affected by the potential of the project (or key components thereof) to generate EM radiation
that could perhaps affect these. Based on FAA guidelines, these distances are generally quite small, and are
not usually a cause for concern.
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Finally, as part of the ‘operational’ aspect, a review would be undertaken of existing flight corridors, RNAV
and VFR routes, approaches in the area and published airport/airfield procedures, circuits, etc., to assess
the potential of the proposed project to negatively impact on any of these at a material risk level i.e. more
severe than ‘low’. If so – and only in such case – would the matter need to be escalated to the SACAA for
further analysis or review, in terms of the DFFE Protocol.
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Appendix D: GWI Aviation Advisory – Capability and CVs
CURRICULUM VITAE: Jonathan Barry Clive Heeger
1.

Personal particulars:
a.
b.
c.
d.

Name: Jonathan Barry Clive Heeger
Date of birth: 2 May 1955
Place of birth: Johannesburg
Places of tertiary education and dates:
Institution

Year of Graduation

University of the Witwatersrand: BSc (Eng) (Civ)

1977

University of the Witwatersrand: (GDE, Construction Mgt) 1985
University of the Witwatersrand: (MBA)

1985

2.

Qualifications:

•
•
•

MBA (1985); GDE (1985); BSc (Eng) (Civ), 1977
Pr Eng (Reg 820365): 1982-2008
MSAICE: 1982-1996

3.

Current position:

•

GWI Aviation Advisory: Principal Airport Precinct Advisor/Development Manager

4.

Employment history:
Year

Organisation

Position

1978-1983

SA Railways and Harbours

Assistant Engineer

1983-1987

Retail Property Projects (Pty) Ltd

Development Manager

1988-1996

RMB Properties (Pty) Ltd

GM Property Development

1996-2000

Airports Company SA

Group Manager, Development and Planning

2000 – 2021

GWI Aviation Advisory

Aviation, Infrastructure and Commercial
Property Specialist, Project Manager

Please refer to the next page for item 5
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5.

Professional experience: selected projects/experience relevant to the scope of work

Designation

Name

Employer, contact person &
telephone number

Description of work (service)

Current
Development
Value of
projects

Date
completed

Development of Provincial Aviation
Strategy

N/A

July 2019

Feasibility Study for new airport at
Postmasburg, N Cape

R 500 mil

Ongoing

Infrastructural analysis and support
for development of National
Tourism Master Plan, Republic of
Kenya

Multi-million
US$

December
2017

Aviation/Logistics
Specialist

BDO Consortium

Mpumalanga
Government

Aviation/Commercial
Specialist

SMEC Consortium

Kumba Mining Corp.

Infrastructural Expert

Grant
Consortium

Provincial

Mr H Sifeni 076 6487185
Thornton

Ministry of Tourism, Republic of
Kenya
Cabinet Secretary (Tourism)

Independent
Consultant

GWI Africa

Mr P Serote

Master Planning and Concept
Study for re-development of Grand
Central AIrport, Midrand.

>R 10 bil

Ongoing

Development Expert

J Heeger (for GWI Project
Managers)

KZN Treasury: Dr C Coetzee

Institutional,
Business
and
Technical
advice
–
KZN
Technohubs at Pietermaritzburg,
Newcastle, Richards Bay and Port
Shepstone – Infrastructure and
Institutional arrangements within
the structures of the MFMA and
MSA.

R 500 mil

2018

Team Leader

Zululand
Municipality

Ms T Hadebi; Airport Manager

Commercial development planning
and Feasibility Study for surplus
property adjacent Ulundi Airport

>R 500 mil

2018

Commercial Advisor

ACSA

Mr L Tilana

Precinct commercialization and
office development proposals for
Port Elizabeth and East London
Airport property precincts

>R 500 mil

July 2020

District

082 796 4500

082 3055855

Commercial Advisor

PLD
Developments/Matlosana
Municipality

Mr AK Khuzwayo, Mr P Letlhage

Precinct commercialization and
office/commercial
development
proposals for Matlosana Airport
Precinct

>R 500 mil

Ongoing

Team Leader

Umhlathuse Municipality

Ms B Strachan

Pre-Feasibility Study for New
Richards Bay Airport and
Commercial Precinct

R 500mil

2018

R 6 bil

May 2014

R 800 mil

August 2014

strachanb@umhlathuse.gov.za
Team
Leader,
Development Expert

J Heeger (for Royal
HaskoningDHV)

City Manager: Mr S Sithole; Dr
Mimi Ndokweni
c/o: denny.thaver@durban.gov.za

Development/Aviation
Expert
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J Heeger (for Grant
Thornton)

ECSECC (Provincial Govt)

Technical and Business analysis,
Virginia
Airport,
Durban
redevelopment.
Analysis
of
alternative sites for General Aviation
airport to replace Virginia Airport and
deal structure options compliant with
the MFMA/MSA.
Mthatha Airport Strategy – providing
technical and business support to
ECSECC
developing
a
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Mr B Mhlaba 083 477 3372

Development Expert

Development/Aviation
Expert

J Heeger (for Treasury
Crack Team)

Airport Exec: Mr D Gengan

J Heeger (KZN Treasury
Crack Team)

KZN Treasury: Dr C Coetzee

david.gengan@msundusi.gov.za

082 796 4500
Municipal Manager: Mr M Mbili
maxwell.mbili@hcm.gov.za

comprehensive
Development
Strategy for Mthatha Airport
Business Precinct
Strategic/ technical support to
Umsunduzi Municipality in Master
Planning, upgrading infrastructure
and
commercial
precinct
development at Pietermaritzburg
airport. Options development for
establishment of Municipal Entity in
terms of MSA s 73-78
Strategic and technical Master Plan
support to the Margate Municipality planning for upgraded airport
precinct and Business models,
negotiating the introduction of
scheduled services and SLA for
provision of a Municipal Service.

R 1 bil (est)

March 2014

R 350 000 (fee)

Dec 2013

Development Expert

J Heeger (for Treasury
Crack Team)

KZN Treasury: Mr T Madgwick

Technical and business support to
Ladysmith Municipality in Master
Planning and investigating airport
precinct - infrastructure and
Institutional arrangements.

R 40 000 (fee)

December
2013

Business Unit leader

EC Harris

Mafikeng IDZ Company

Condition
Assessment
and
redevelopment strategy, proposed
Mafikeng IDZ

R 2 mil (fee)

2004

Dept Head

J Heeger

ACSA GM Planning: Mr S
Huckwell

Chairman,
Airport
Steering
Committee (Ministry of Transport).
Feasibility study for La Mercy
Airport (King Shaka)

R 8,7 bil

1996-1998

Capital budgeting, operational and
business models for all ACSA
airports, including retail and
commercial project directorship
and PM. Design of internal audit
and
revenue
reconciliation
systems.

R 5 bil

1996 – 2000

082 572 0945
Dept
Head
Commercial
Development

–

J Heeger

ACSA CEO: Mr D Ackerman
083 326 1856

Development Expert

J Heeger (for Treasury
Crack Team)

KZN Treasury: Mr T Madgwick

Audit of Concession models and
assessment of sustainability.
Investigating airport precinct
infrastructure and Institutional
arrangements.

R 50 000 (fee)

December
2013

Team
Leader,
Commercial/Aviation
Expert

J Heeger (for NACO SSI
Joint Venture)

Botswana Civil Aviation Authority

Developing strategies for growing
non-aeronautical income at Sir
Seretse
Khama
Airport,
preparation of Tender Documents
for tenants/concessionaires and
negotiation
with
successful
bidders.

R 500 000

June 2010

R 1 bil +

2012

Mr K Ayyar
+267 (365) 5100; +267 71558983

Team Leader, Aviation
Expert

J Heeger
Engineers)

(for

SSI

Aeroporto du Mocambique
Mr A Tuendue
+258 82 327 0140
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Design and construction supervision
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International Terminals at Maputo
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Commercial/Aviation
Expert

J Heeger (for NACO SSI
Joint Venture)

Botswana Civil Aviation Authority
Mr K Ayyar
+267 (365) 5100; +267 71558983

GM Developments

RMB Properties

Warren Schultze, CEO
082 8000031

assessment and business and
commercialisation review.
Design brief and concept for new
terminal and landside precinct at Sir
Seretse Khama Airport, Gaborone,
including Master Planning, costbenefit analysis and value
engineering.
Responsibility for Group property
developments including RMB Head
Office and associated Merchant
Place precinct developments and
property due diligence and condition
assessment surveys, West Rand
Consolidated Mine village.

R 500 000 (fee)

2006-2008

R 2 bill

October 1996

I, the undersigned, warrant that the contents of this schedule are within my personal knowledge and are to the best of my belief both true and
correct.

Signed

Name: JBC Heeger
Position: Commercial/Aviation/Infrastructure Specialist
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Appendix E: Sishen Aerodrome AIP
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Appendix F: Reference Material on FAA Distance Guidelines for
siting of PV Infrastructure
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