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1 Introduction 

1.1 Overview 

On the 6th of August 2024, Royal HaskoningDHV (Pty) Ltd, operating as NACO (Netherlands Airport 

Consultants), was commissioned to develop the Obstacle Limitation Surfaces (OLS) for the proposed 

runway 01-19 at Cape Winelands Airport. The purpose of this task was to provide information on the 

maximum permissible development heights in the surrounding areas, at specific distances from the runway. 

Additionally, NACO was requested to overlay these surfaces onto existing terrain and objects in the area 

and visualize them on layout drawings. 

1.2 Scope of the report 

This report outlines the process undertaken to achieve the required drawing outputs. It summarises the 

definition of the Obstacle Limitation Surfaces (OLS) and describes how the information received from the 

client was used to create the OLS for the specific site. The report describes the topographical data and 

survey information, and explains their implementation in the drawings. 

 

Additionally, the output drawings (attached in the appendices) are explained to ensure accurate 

interpretation. 
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2 Obstacle Limitation Surfaces 

The Obstacle Limitation Surfaces (OLS) are virtual surfaces that surround the runway of aerodromes. As 

defined in ICAO Annex 14, the objectives are to: 

- Define the airspace around aerodromes to be maintained free from obstacles, ensuring the safe 

conduct of intended aeroplane operations. 

- Prevent aerodromes from becoming unusable due to the growth of obstacles around them. 

 

An obstacle is defined as any fixed (temporary or permanent) or mobile object, or parts thereof, that: a) is 

located on an area designated for the surface movement of aircraft; b) extends above a defined surface 

intended to protect aircraft in flight; or c) stands outside those defined surfaces and has been assessed as 

a hazard to air navigation. 

 

The OLS defines the elevation above the runway that must remain clear of any obstacles or noted obstacles. 

The area above the OLS is used by aircraft during flight procedures. The dimensions of the OLS depend on 

the runway code and runway category (defined by the instruments of the runway). Figure 2-1 illustrates the 

different surfaces that form the OLS, with each surface described below: 

 

Figure 2-1: Obstacle limitation surfaces (source: www.caa.co.uk) 

 

 

The surfaces that form the OLS are: 

Approach Surface: 

An inclined plane or combination of planes preceding the threshold as seen in Figure 2-2. The 3 orange 

surfaces form the approach. 

 

Take-off Climb Surface:  

An inclined plane or other specified surface beyond the end of a runway or clearway as seen in Figure 2-3. 

The red surface indicates the take-off climb. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-2: Approach surface (source: 

ACI Obstacle Restriction and Removal 

training, May 2021) 

 

Figure 2-3: Take-off climb surface (source: 

ACI Obstacle Restriction and Removal 

training, May 2021) 
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Transitional Surface:  

A complex surface along the side of the strip and part of the side of the approach surface, that slopes 

upwards and outwards to the inner horizontal surface as shown in Figure 2-4. 

 

Figure 2-4: Transitional surface (source: ACI 

Obstacle Restriction and Removal training, May 

2021) 

Inner Horizontal Surface:  

A surface located in a horizontal plane above an aerodrome and its environs. The surface is shown in Figure 

2-5 

 

Conical Surface: 

A surface sloping upwards and outwards from the periphery of the inner horizontal surface as shown in 

Figure 2-6. 

 

Outer Horizontal Surface: 

An outer horizontal surface is a specified portion of a horizontal plane around an aerodrome beyond the 

limits of the conical surface as depicted in Figure 2-7. 

 

 

Figure 2-5: Inner horizontal surface (source: 

ACI Obstacle Restriction and Removal 

training, May 2021) 

 

Figure 2-6: Conical surface (source: 

ACI Obstacle Restriction and 

Removal training, May 2021) 

 

Figure 2-7: Outer horizontal surface 

(source: ACI Obstacle Restriction 

and Removal training, May 2021) 

 

 

Ideally, all ICAO Annex 14 Obstacle Limitation Surfaces (OLS) should be free from obstacles. However, 

when a surface is infringed, any safety measures required by the SA CAA (South African Civil Aviation 

Authority) will consider: 

- The nature of the obstacle and its location relative to the surface origin, 

- Its position relative to the extended centerline of the runway or normal approach and departure 

paths, and existing obstructions, 

- The extent to which the surface is infringed, 

- The volume and type of air traffic at the aerodrome, and 

- The instrument approach procedures published for the aerodrome. 
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3 Survey Information 

Two sets of survey information were received from the client: a topographical survey of the existing ground 

surrounding the development, and a survey of all the potential obstacles in and around the development. 

 

Topographical survey data of the area was received in the form of LiDAR (Light Detection and Ranging) 

data. The survey, conducted by a service provider of ATNS, was received by NACO on 9th of April 2024 

(reference: Google Drive folder CWA LiDAR).The LiDAR data covered the area relevant to the Conical 

Surface and included most of the obstacles. 

 

The obstacles were surveyed by ATNS on 4th of October 2022. NACO received the data from the client in 

the form of the OLS report prepared by ATNS (reference: ICAO Amended Annex 14 Obstacle Assessment 

Report, For Cape Winelands Airport ATNS/Annex 14 - 04/10/2022  Issue 2). The surveyed obstacles from 

Section 2.5.5 Table 12 of the ATNS OLS report was used for the task. 
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4 Visualisations 

The OLS, terrain and obstacles are visualised on layout drawings. These drawings were created by 
developing the Obstacle Limitation Surfaces (OLS) using Autodesk Civil 3D 2024. The topographical data 
and objects were also plotted along with the OLS. The OLS were specifically created for Runway 01-19, a 
code 4, category III (precision approach) runway. Three drawings were created as described below: 
 

1. BD6245-NAC-MP-XX-DR-OL-0001.pdf - Obstacle Limitation Surfaces (OLS) (Appendix 

A1):  

The drawing shows the configuration of the OLS (Approach, Transitional, Take-off climb, Inner 

horizontal, Conical and Outer horizontal surfaces) plotted against a satellite image of the area, 

The image was captured from Autocad Maps. 

 

The surfaces have been differentiated by colour. The text on the drawing indicated the Elevation 

of the point on the OLS above mean sea level (+MSL). 

 

2. BD6245-NAC-MP-XX-DR-OL-0002.pdf - Obstacle Limitation Surfaces (OLS) - Zone 

Categories (Appendix A2): 

The objective of this drawing is to understand the maximum height available for development 

in the area covered by the OLS. The drawing shows a colour-coded heat map which indicates 

the zoning categories. Each zoning category is assigned a colour and stipulates the maximum 

development height within the area of the assigned colour. 

 

The maximum development height is determined by comparing the elevation of the OLS and 

the natural ground elevation. For example, if the OLS is at elevation 102m and the ground level 

is 98m, it means that the maximum development height is 4m. 

 

3. BD6245-NAC-MP-XX-DR-OL-0003.pdf - ATNS Obstacle penetrations (Appendix A3): 

The drawing shows a zoomed in area of the OLS which covers all the obstacles surveyed by 

ATNS (ATNS OLS report, Section 2.5.5 Table 12). The table shown on the drawing indicates 

the following: 

o The obstacles listed in the ATNS Survey Report and their coordinates in DMS (Degrees, 

Minutes and Seconds).  

o The obstacle number and correlating obstacle name. Each obstacle has been plotted on 

the drawing according to the obstacle coordinates. The plotted obstacles have been named 

according to the obstacle number. The obstacles plotted on the drawing can be matched to 

the obstacle number on the table. 

o The elevation of the obstacle. 

o OLS Penetration:  

Height Exceeded shows the height of the object in relation to the OLS. The value is positive 

when the object exceeds the OLS. The value is negative when the object is lower than the 

OLS. Where there is no value, it is assumed that the object would have been removed or 

accounted for during a later stage as it falls within the runway strip (the area directly 

adjacent to the runway which is graded and should normally remain free of obstacles). The 

OLS column of the table indicates if the object exceeds or does not exceed the OLS. If the 

object exceeds the OLS, the surface name is mentioned. The elevation of the OLS is at the 

location of the obstacle. 
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6 Appendices 

A1  Obstacle Limitation Surfaces (BD6245-NAC-MP-XX-DR-OL-0001) 

A2  Obstacle Limitation Surfaces (OLS) - Zone Categories (BD6245-

NAC-MP-XX-DR-OL-0002) 

A3  ATNS Obstacle penetrations (BD6245-NAC-MP-XX-DR-OL-0003) 
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