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Aviation



To appreciate sustainable development in aviation 

and provide information on the application process 

of structures in the vicinity of an aerodrome to 

determine whether it endangers the safety of 

aircraft operations.

Objectives:

To describe the airspace around aerodromes to 

permit intended aircraft operations to be 

conducted safely.

Prevent, where appropriate national controls 

exist, and airports from becoming unusable by 

the growth of obstacles around them.

Establish a series of OLS that define the limits to 

which objects may project into the airspace. 

Purpose & Objectives
Regulation

Technical 
Guidance

Safety 
Management



NATIONAL HEADLINES



SUSTAINABLE DEVELOPMENT

Sustainability 
“providing for our 

current needs without 
compromising the 

ability of future 
generations to meet 

their own needs” 
Brundtland Report

Environment

-Emission reduction 
& Energy 

management

-Circular economy

-Biodiversity

-Green 
infrastructure

Economic

-Financial recovery

-Operations

Governance

-Governance

Social

-Improving pax 
confidence

-Employee OHS & 
well-being

-Employment

-Human rights



CASE STUDIES
Wind Turbines near La Palma Airport, 
Canaries, Spain

The two turbines are approximately 420 m east of 

the main runway

The wind turbines are approximately 8 km from the 

runway. Red air traffic control radar antennae can 

be seen at the top of the tower in the foreground.

Wind Turbines near Travis AFB 
California



CASE STUDIES
Wind Turbines at Kotzebue Radar, Alaska

These two turbines are operated by the US air 

force to provide additional power for operating this 

remote radar station.

These three turbines are operated by 

InnoSun connecting to the NamPower 

electricity grid, producing 5MW of electricity.

Wind Turbines at Luderitz Town, 
Namibia



CASE STUDIES
Solar Farm at George Airport, George

South Africa’s George Airport became the continent’s 

first solar-powered airport meeting 41% of its energy 

demand from a brand new 200 m2 solar power plant 

built on its grounds.

Solar farm comprised 1 620 photovoltaic panels 

and was located on 700 m2 of land within the 

airport precinct, producing 927 000 kWh a year .

Solar farm at Kimberly Airport, Kimberly



REGULATORY FRAMEWORK



REGULATIONS

NAMCARs Part 139

Safeguardin
g of 

aerodrome 
surrounding

s

139.01.34

Aeronautical 
Studies

139.01.35

Obstacle 
Restriction & 

Removal

139.11

Visual Aids 
for Denoting 
Obstacles

139.13

NAMCARs Part 170, 171 & 173

Certification 
of Air 

Navigation 
Services

170.01.4

Protection of 
Radio 

Navigation 
Sites

171.04.12

Approval to 
provide flight 

procedure 
design 

services

173.02.1



OBJECTS OUTSIDE THE OLS

Objects which do not project through the approach surface, but which 

would nevertheless adversely affect the optimum siting or 

performance of visual or non-visual aids shall be removed.

The Executive Director may direct the removal of any obstacle which, 

in the opinion of the Executive Director, constitutes a hazard to 

aircraft operations, and the cost of such removal must be borne by 

the owner of the obstacle or the person who placed the obstacle at 

the place where it is removed from.

A person may not construct any building, structure or other 
objects beyond the limits of the obstacle limitation surfaces of an 
aerodrome that extend above a height of 45 meters above the 
mean level of the aerodrome landing areas.



REGULATIONS

There are, at present, inadequate regulations and technical guidance material to address the safety 

impact of airport wind and solar panel farms in Namibia. As best practice CAAs in various States 

routinely require aerodromes to assess the effects of these structures, such as reflection of sunlight 

from solar panels. 

Airports should, as part of the change management process in their safety management system, 

consider all of the risks posed by sustainable-related infrastructure such as wind, solar panel farms, 

etc. at or adjacent to their airport in order to ensure the safety of the overall operation.

Inadequate industry guidance, such as regulations and technical guidance guidance



DEFINING OBSTACLE 
LIMITATION SURFACES

It is important to understand the Obstacle 

Limitation Surfaces for aerodromes within 

approximately 15 km of any proposed structures.

An infringement of Obstacle Limitation Surfaces is 

not necessarily a project show-stopper, however 

understanding any potential infringements and 

subsequent engagement with the relevant 

authority(s) is mandatory to maximize a projects’  

success.



OBSTACLES & OBJECTS 

All fixed (whether temporary or 

permanent) and mobile objects, or 

parts thereof, that: 

a) are located on an area intended for 

the surface movement of aircraft; or 

b) extend above a defined surface 

intended to protect aircraft in flight; or 

c) stand outside those defined surfaces 

and that have been assessed as being 

a hazard to air 

navigation

OBSTACLES OBJECTS

Anything such as sky-scrappers, a series of 

wind turbines or electricity poles, terrain, etc. 

may affect the safety of aircraft operations

May not project through the OLS but which 

would affect the optimum performance of 

visual or non-visual aids should, as far as 

practicable, be removed



OBSTACLE LIMITATION 
SURFACES

Approach Surface

Take-off Climb

Transitional Surface

Inner Approach Surface

Inner Transitional Surface

Balked Landing Surface

Obstacle Free Zone

Inner Horizontal Surface

Outer Horizontal Area

Conical Surface

Provides protection in the final phase of the 
approach to landing manoeuvre or go round

Provides protection to the airspace for visual
circling prior to landing



TYPES OF RUNWAYS

Instrument Runway 
An instrument runway served by visual aids and a 
non-visual aid providing at least directional 
guidance adequate for a straight-in approach.

Non-Instrument 
Runways

Instrument 
Runways

Non-precision 
Approach Runway

Precision 
Approach Runway 

CAT I

Precision 
Approach Runway 

CAT II

Precision 
Approach Runway 

CAT III (A-C)

Non-Instrument Runway
A runway intended for the operation of aircraft 
using visual approach procedures.



OLS CONSIDERATION & 
COMPUTATION

Type of  approach

Runway code number

Determine the type of surface and related dimensions, such as

Length / Width / Slopes /Height  

Refer to NAMCARs & NAMCATS-AH Part 139.11 

Tables 11.1 & 11.2 

Use GIS or any other OLS programs to depict the surfaces 

and produce the OLS charts

Obstacle limitation surface parameters to consider when 
determining the surface and penetration dimensions.



OLS APPLICATION PROCESS

Consult

• A person who intends to carry out land use activities in the vicinity of aerodromes or construct any building, structure or other 
objects beyond the limits of the obstacle limitation surfaces of an aerodrome that extend above a height of 45 meters above the 
mean level of the aerodrome landing areas must, conduct consultations with the Executive Director and owner or operator of 
the aerodrome

• Submit form FSS-AGA-FORM-032 and/or 33 for the erection of permanent or temporary structures, respectively

Review

• The inspector or authorized person reviews the information provided in FSS-AGA-FORM-032 or 33 and associated 
aeronautical study, where applicable

• Where the application infringe airspace requirements the application may be forwarded to the AirSpace Committee (NAirC) for 
further review and provides a recommendation to the Executive Director to endorse or not endorse the application

Objection/No 
objection

• If the proposed structure(s) penetrates one or more OLS, the inspector or authorized person issues a technical report indicating
the surfaces penetrated, and the Executive Director provides the applicant with an objection letter with recommendations.

• If the proposed structure(s) does penetrate the OLS, the inspector or authorized person issues a technical report ascertaining 
the non-penetration, and the Executive Director provides the applicant with a no objection letter 



CONTROL MEASURES TO ADDRESS 

IDENTIFIED OBSTACLES

Oversight

Removal

Shielding 

Operational 

Limitations

Suspension of 

certain operations

Training

Staff competency and 

appropriate Training

Regulations or

Procedures

Reporting

Promulgation of 

obstacles/objects

Aeronautical 

Studies

Re-declaring 

runway distances

Technology

Marking

Lighting

Frangibility

Modification of flight 

patterns

Established OLS 

Charts

Airport Master Plan



SHIELDING

• An existing obstacle within the 

approach and take-off climb 

area is called the critical 

obstacle. Where a number of 

obstacles exist closely together, 

the critical obstacle is the one 

which subtends the greatest 

vertical angle measured from 

the appropriate inner edge.



SHIELDING

when located between the inner edge end and the critical obstacle, the new obstacle is below a 

plane sloping downwards at 10% from the top of the critical obstacle toward the inner edge; 

when located beyond the critical obstacle from the inner edge end, the new obstacle is not higher 

than the height of the permanent obstacle; 

where there is more than one critical obstacle within the approach and take-off climb area, and the 

new obstacle is located between two critical obstacles, the height of the new obstacle is not above 

a plane sloping downwards at 10% from the top of the next critical obstacle.

A new obstacle may be assessed as not imposing additional restrictions if: 



AERONAUTICAL STUDY

Aeronautical study is conducted to assess the impact of deviations from the aerodrome standards as 

prescribed in the NAMCARs in order to:

present alternative means of ensuring the safety of aircraft operations, 

to estimate the effectiveness of each alternative and 

to recommend procedures to compensate for the deviation

The only reasonable means of providing an equivalent level of safety is to adopt suitable procedures 

and to require, as a condition of certification or licensing, that cautionary advice be published in the 

appropriate AIM publications. The determination to require caution will be primarily dependent on two 

considerations:

a pilot’s need to be made aware of potentially hazardous conditions; and

The responsibility of the NCAA to publish deviations from standards.

“Is a study of an aeronautical problem to identify possible solutions and select a 
solution that is acceptable without degrading safety”



Aviation & Solar 
Power Elements to be assessed

Obstacle limitations

Reflection of ATC and airside drivers

Environmental Impact Assessment (EIA)

Interference with CNS equipment & 

meteorological equipment

Electro-magnetic interference from DC-power 

sources 

Protection of critical aviation facilities

Access routes for fire and rescue vehicles

Impact assessment on Wildlife Strike Hazard 

Management

Aeronautical studies & safety assessments



Aviation & Wind 
Turbines Elements to be assessed

Obstacle limitations

Collision risk

Wake turbulence effects

Technical Impact on Radar Systems

Technical Impact on Radio Navigation Systems

Communication Systems

Impacts on future airport development

Aeronautical studies & safety assessments



RESPONSIBILITIES
A

e
ro

d
ro

m
e
 O

p
e
ra

to
r • Establish the OLS

• Make 
arrangements with 
local authorities for 
consultation

• Implement 
obstacles control 
procedures and 
measure

• Monitoring and 
evaluation of 
obstacles within the 
OLS 

L
o

c
a
l A

u
th

o
ri
ti
e
s • Refer any request 

for erection of 
structure to the 
aerodrome 
operator/NCAA

• Issue the building 
permit after the 
approval of the 
NCAA 

C
iv

il 
A

v
ia

ti
o
n
 A

u
th

o
ri
ty • Approve the OLS 

established by the 
aerodrome 
operator

• Review OLS 
applications

• Oversee 
implementation of 
regulations and 
obstacles control 
procedures 
established by the 
operator



CONCLUSION

Aerodrome operator must 

define, monitor, evaluate and 

publish the Obstacles 

Limitations Surfaces in 15 km 

the aerodrome boundaries

Aerodrome operator should 

continuously engage the 

relevant parties to ensure that 

the established  OLS process 

is a robust and effective 

Infringement in OLS is not 

necessarily a project show-

stopper, however understanding 

any potential infringements 

supported with an aeronautical 

study and stakeholder 

engagement is required to 

maximize a projects’’ success and 

achieve an acceptable safety 

margin

A successful obstacle control 

process requires the 

collaboration of varies 

stakeholders.

Such collaboration should 

provide a safe environment 

for efficient and safe 

operation of aircraft near the 

aerodrome







THANK
YOU !!

We look forward to working with you http://www.ncaa.com.na

+264 83 235 2100

spq@ncaa.na

4 Rudolph Hertzog Street
Windhoek, Namibia
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