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“Everyone has the right —
(a) to an environment that is not harmful to their health or well-being; and

(b) to have the environment protected, for the benefit of p:eseht and future generations,
: through reasonable legislative and other matters that —

0} prevent pollution and ecological degradation;
(i) promote conservation; -and '
(i)  secure ecologically sustainable deve!opment
and use of natural resources
while promoting justifiable
economic and social development”.

Section 24 of The Constitution of the Republic of South Africa, 1996 (Act 108 of 1996).
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FOREWORD

Internationally and in South Africa there is a growing interest in and concemn for the
environmental impact of airports, and specifically the noise and engine emission impacts. Last
year when the White Paper on National Policy on Airports and Airspace Management was
developed, it became clear that there is a definite need for a national policy on aircraft noise and
engine emissions in South Africa. Consequently, the Department of Transport invited tenders
and early this year appointed a consortium of consultants for the necessary investigations and
proposals regarding the formulation of a policy.

The appointment specifically stated that the policy formulation must be done in consultation and
cooperation with all stakeholders. The plenary, workshop, meetings, invitation for submissions
and the questionnaire were all actions in the process to consult. The publication of the draft
proposals is probably the widest consultation for the policy development.

You are thus invited to study the proposals carefully and let us have your comments. It is
important that we get the viewpoints and opinions of all the different stakeholders in our country,
before Government takes a final decision. We would like all stakeholders to feel that the final
policy proposal is also their proposal and that it has the widest support possible. The
Department of Transport and the South African Civil Aviation Agency believes in consultation
and transparency.

| would like to give recognition to and thank everyone who has participated in this policy
formulation process thus far.

Please send your comments, before 25 January 1999, to:

Mr. Leon vd Heever

SA Civil Aviation Authority
Private Bag X 08
WATERKLOOF

0145

South Africa

Tel. No. (012) 346 5566 X 5091
Fax no. (012) 346 1807

DD Patel
Director General
National Department of Transport
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1.

1.1

1.1.1

"INTRODUCTION

The White Paper on National Transport Policy, published in September 1996, committed
the Government to “an integrated environmental management approach in the provision

of transport”. 'The ensuing White Paper on National Policy on Airports and Airspace

managerheht published in March 1998, committed the National Department of Transport
to “encourage all airport developments to be planned with an appropriate Environmental
Impact Assessment and management programme, reflecting the principles of Integrated
Environmental Management as recommended by the Department of Environmental,
Affairs and Tourism, ..”. It also stated that “The Department of Transport, in
consultation and cooperation with the provinces and other stakeholders wﬂl formuiate a
detailed poilcy on aircraft noise control and. englne em:ssuons

Internationally and in South Africa, there is growing interest in and concern for the
environmental impact of aircraft and airports, specifically noise impact. A policy on

aircraft noise and engine emissions therefore needs to be formulated and accepted.

BACKGROUND

Hist‘orichl development

-~ Aircraft noise at airports really became an issue only 40 years ago when the first Boeing

707 purely commercial jet became operational in 1958. This first commercial jet aircraft

“ was very noisy, much noisier than any aircraft in operation today, sparking off many
“concerns and escalating public complaint worldwide, and in South ‘Africa. - In 1968,
‘South Africa was one of 23 international countries to take part in one of the first of many

international conferences on aircraft noise, namely the Intemational Confel_'eh'c':e on the
Reduction of Noise and Disturbance caused by Civil Aircraft, or the so-called London

‘Noise Conference. At that time the Aviation Research Unit of the Council of Scientific
‘and Industrial Research (CSIR), the South African Bureau of Standards (SABS), and the

South African Airways (SAA) started working together to develop a method for the
measurement of aircraft noise and the calculation of noise contours. ‘This work was
completed in 1969 and published in a “Report on the prevention and combat of noise in
the vicinity of airports, cities and roads”.

In 1974, the SABS Code of Practice for “The determination and limitation of disturbance
around an aerodrome due to the noise from aeroplanes” (SABS 0117-1974) was
published. In 1978, the South African Cabinet accepted a proposal pertaining to the
implementation of noise zones at airports and linking each zone with specific land-uses.

" The original objective of the noise zones was to protect the public against noise 'a_lssociated
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with airports. In May 1981, the Cabinet approved guidelines for development proposals to
change land-use or subdivide large areas of land zoned for industrial use within the 70
Noise Index (NI) contour. These guidelines, infer alia, applied to all airports and basically
meant that all development proposals within the 70 NI contour, with the exception of certain
public recreation facilities, Should be fejected and that no densification of residential areas
within the 70 NI contour would be allowed. The intention was, among others, to ensure that
people who lived and worked wﬂhm the noise zones were not negatively affected by the
noise. From 1981 onwards, this Cabinet dec:smn played an |mportant role with regard to
noise control at airports.

Another important legal milestone. affechng noise at airports was the Environmental
Conservation Act (Act 73 of 1989) and, more specifically, the Noise Control Regulations as
promulgated in 1992, which enacted the recommendations set out in the SABS Code of
Practice 0117-1974. These regulations, if implemented within a specific area, place
restrictions with respect to aircraft noise on land-use and development in the vicinity of
airports. It determines, for example, that schools, universities, churches, and hospitals
should not be placed in areas where the total Noise Index exceeds 60, and residential
areas where the total Noise Index exceeds 65.

Another highly significant outcome of the Environmental Conservation Act, is that, in terms
of Section 21, the Minister of Environmental Affairs, has under Government Notice R1182
of 5 September 1997, identified activities which may have a substantially detrimental effect
on the environment and which will, under certain circumstances, be subject to an
appropriate environmental impact assessment. These activities include the construction or
upgrading of airfields and associated structures outside the borders of town-planning
schemes, as well as changes in land-use from, for example, agriculture to any other land-
use, including that of airports.

It is clear that many environmental impact assessments (EIAs) may be done at airports in
South Africa in future and the issue of noise will be addressed in such ElAs. A clear and
unambiguous noise policy, with appropriate criteria and standards, which can be used to
evaluate the noise impact of an airport and its usage on the surrounding area is, therefore,
necessary. |

1.1.2 White Papers on National Transport Policy and a Natlonal Policy on Alrports and
Airspace Management

A further relevant development in: South Africa was the compilation and adoption of a
“White Paper on National Transport Policy”, published in September 1996. In the White
Paper, the vision for transport in South Africa provides for “safe, reliable, effective, efficient
and fully integrated transport operations and infrastructure which ... are environmentally
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and economically sustainable”. The White Paper further states that “The provision of
transportation infrastructure and the operation of the transportation system have the
potential for causing damage to the physical and social environment, inter alia, through
atmospheric and noise pollution ... Govemment is cognisant of these dangers ... The
Department of Transport is committed to an integrated environmental management
approach in the provision of transport”. In the chapter dealing with Civil Aviation,
Government also committed itself to the formulation of a national policy on airports and
airspace management. The “White Paper on National Policy on Airports and Airspace
Management” was published in March 1998. This White Paper on ‘Airports was the
forerunner to the investigations for a noise policy and, therefore, determines important’
departure points for the determination of such a policy. In the chapter on Airports, a vision
for airports and airport operations provides for environmental sustainability. The related
policy, inter alia, states that an EIA should be performed as part of the process of
determining the viability of a new airport or major developments at an existing airport.
Where possible, financial and environmental management systems should be infroduced.
Provincial govemments are responsible for the enactment of adequate environmental
legisiation within the framework of national environmental legislation and national norms
and standards”.

The chapter on “The Integration of the Airport into its Environment” deals more directly with
the subject under discussion. The vision provides for an airport to perform its function in
the economy and transportation system, and to serve and benefit its affected community
with minimised negative impacts on both the built and natural environments. It promotes a
balance between the airport interests and those of stakeholders in the vicinity of the airport.
In this regard the following broad policy statements have been accepted by Government:

“All role players (authorties and airport owners) must ensure that, as far as possible,
airports are in harmony with their environment (particularly with regard to airport
development and operations). The airport owner will have to comply with all local,
provincial and national requirements, including the local structure plans, land development
objectives (LDOs), integrated development plans (IDPs) and integrated transport plans
(ITPs), similar to any other land use development. The airport owner will be obliged to give
input into local planning, and public use airports should contribute towards provincial and
local development according to the local and provincial development frameworks.

The provincial and local govemment should support the airports with regard to
development and to their effective operation. Any legislation and regulations that govem
the airport should benefit the community and the natural environment, and should take into
account the aviation needs of the airport so as to provide for development”.
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In the same chapter, there is a specific section dealing with Environmental Impact and
Noise Control. This section provides the basis for a new noise control policy. It recognises
the growing concem and resistance to increasing noise-pollution from airports located in

residential and commercial areas. Furthermore, it identifies the need for all stakeholders

and role players to take up their responsibility in addressing the problem, but admits that
the responsibilities have not yet been delimited. It concludes that adequate measures are
needed to ensure that the environmental impact and noise pollution from airports are
properly managed and controlled. These measures should also address the issue of older
noisier aircraft being used by local airlines and airlines flying to South Africa, specifically in
the light of the ICAQ policy on the phasing out of some of these aircraft. ‘

The policy accepted by Government in this White Paper on National Policy on Airports and
Airspace Management with regard to environmental impact and noise control, is:

“The DOT will ensure regulatory measures aimed at maintaining an acceptable and
manageable level of environmental impact by airport developments and utilisation, inter
alia, the level of noise pollution and engine emission control from the airport and the use of
the airport by aircraft.

The DOT will encourage all airport developments to be planned with an appropriate EIA
and management programme reflecting the principles of IEM as recommended by the
Department of Environmental Affairs and Tourism, and will ensure that these meet the
regulation within its powers. This will include the development of new airports, and the
development of new buildings, runways and taxiways, hangars and all other physical
infrastructure developments, as well as changes in their utilisation, of existing airports.

The DOT, in consultation and in cooperation with the provinces and other stakeholders, will
formulate a detailed policy on aircraft noise control and engine emissions. - Early indication
will be given on the actual policy and the programme for the phasing in of ICAO guidelines.
The following aspects will be given more detailed attention in this policy:

e The introduction by the DOT of general noise abatement procedures for aviation, and
by aimport owners for introducing and maintaining adequate and acceptable airport-
specific noise abatement procedures, in accordance with their responsibilities and in
terms of the DOT guidelines and requirements.

o The introduction of aircraft-specific noise abatement procedures and controls by the
DOT. : '

e The preparation of guidelines and requirements by the DOT for noise abatement and
control, and the establishment of mechanisms to enable the control of such noise
abatement procedures.
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1.1.3

e The allocation of responsibility to airport owners for determining and monitoring the

existing noise. contours, and for projecting future noise contours and providing the
- information to the municipalities concemed. ' The development of specific criteria under
which conditions this would be required from an airport owner.

e ' The introduction of noise charges, if feasible;

e The demarcation of noise contours in the municipal spatial planning frameworks, and to
ensure that no inappropriate development takes place in the demarcated noise zone
and noise controlled area. Attention will be given to mechanisms for local govemment

- to consult the CDCAA and the airport owners regarding any proposed deve!opments in
the noise zones or noise-controlled areas.

e The promotion and means of ensunng acceptabfe ovemfght noise control in residential
areas. - :

~ The DOT will give due consideration to the guidelines of ICAQ in the drafting of regulations
and legislation in implementing this detailed policy”.

All the policy statements in the White Paper on National Policy on Airports and Airspace |
Management also apply here. This includes the strategic objectives and basic principles in

Chapter 2 of the aforementioned White Paper. This policy document should therefore be -
read and rnterpreted in conjunction with that spemﬁc White Paper. '

International Civil Aviation Organisation (ICAO)

South Africa is a signatory and, therefore, a Contracting State of the Convention on
Intemational Civil Aviation, Chicago 1944, which is set out in the First Schedule to the
Aviation Act no. 74 of 1962. Section 2(1) of the Act states that “The provisions of this Act
and of the Convention and of the Transit Agreement shall, except where expressly
excluded under this Act or by regulation, apply to all a:mraﬁ whilst in or over any part of the
Republic or the temitorial waters thereof and to all South African aircraft and personnel
wheresoever they may be”. Section 3(1) further states that “The State President may

-~ a) issue such proclamations as appear to him necessary for carrying off the

Convention of the Transit Agreement and for giving effect thereto or to any
provisions thereof’.

Section 22A of the Aviation Act provides that the Commissioner for Civil Aviation may issue
technical standards for civil aviation which have legal status and, if not complied with,
would constitute an offence. Furthermore, the Commissioner may also incorporate into a
technical standard any standard or recommended practice or procedure of ICAO by mere
reference to the title, number and year of issue. Such a “South African Civil Aviation
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. Technical Standard SA-CATS-ENVIRO Environment Protection” has. been .issued and

states that both Volume |- (Aircraft Noise) and. Volume Il (Aircraft Engine Emissions) to

- Annexure 16 (Environmental protection) to the .Convention-on Intemational Civil Aviation,

Third Edition — July 1993, are incorporated in this document. - The Convention also imposes
an obligation on Contracting States to notify ICAO of any differences between their national

‘regulations and practices, and those contained in Annexure 16.  South Africa has not

notified ICAQO of any differences.

lt_,_shouit_d _be.- recognized that policies, guidelines_,..standards and procedures with regard to

aircraft noise and engine emissions are still in a development phase and there is no, or'
limited, uniformity intemationally with regard to many of these aspects. On the one hand,
there are many different techniques} procedures and even standards which South Africa
has applied. On the other hand, there is a tendency to move towards uniformity. This trend

__is recognised, as is the importance of South Africa being globally i_n line with the latest

1 o\.1'q4" =

aviation developments.

Further existing legislation and regulations

. There are a number of Civil Aviation Regulations in terms of the Aviation Act (No. 74 of

- - 1962) which refer to certain noise and engine emission issues. Part 34 deals with Engine
. Emission Certification and Part 36 with Noise"Certification, both of which relate to SA-
CATS-ENVIRO referred to previously. Part 91, dealing with General Operating and Flight

Rules, states in section 91.07.16 that no person shall operate an aircraft contrary to noise

-.abatement procedures established for an aerodrome in terms of the provisions of Part 139.
. In.section 139.01.27, it is stated that no person shall test-run an aircraft engine on a

licensed aerodrome or heliport except at.a place designated for the purpose by the
aerodrome or heliport operator. Section 139.02.19 deals with the general duties of an

. aerodrome licence-holder, and states.in 3(c) that, from 1 January 2003, the holder of the

‘licence shall be responsible for monitoring aircraft noise on and in the vicinity of an

- aerodrome and reporting violations to the Commissioner in accordance with certain still-to-
+ be determined prescribed requirements and standards.
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- Furthermore, provision has been made for certain noise abatement procedures in the AIPs
of specific airports, and in an Aeronautical Information Circular (AIC 20-3 94-06-15). AIC
20-3 pmposes inter alia, the following procedures:

4.1 Al aemp!anes must, as far as possible, use the full length of runways for take-off to
'~ ensure that sufficient altitude is gained in order to cross built-up areas with the
minimum noise. No jet aeroplanes are to use RWY or TWY intersections for take-

off between 2000-0400Z. -

4.2 Tumouts immediately after take-off must as far as possible be avoided and runway
heading must be maintained to a reasonable altitude.

4.3 Where possible, aeroplanes must climb at the best angle of climb after take-off and
this must be maintained until all built-up areas are overflown.

4.4 Testing and run-ups of aeroplane engines must, as far as possible be avoided
during the period 1800 UTC and 0400 UTC.

4.5  After landing minimum reverse thrust must, as far as possible, be utmzed for
purposes of braking. -

5. An appeal is made to all p.'.'ofs to be consrderate towards inhabitants of areas
adjacent to aerodromes by combating aeroplane noise at all times”

1.2 STUDY PROCEDURE
1.21 Phased Approach
The study is being conducted in fo_ur distinct phases

Phase 1: Status quo determination

Phase 2: Policy framework formulation
Phase 3; - Draft policy development

Phase4:  Finalisation of policy proposals.
The status quo determination (phase 1) contained, inter alia, the following aspects:

- ‘Role-players were identified. :
. The status quo on noise and engine emissions in South Africa was determined,
- especially with regard to legislation, procedures, complaints, and measures to
reduce noise and emissions.
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TR . comprehensive questionnaire- was sent to 12 airports _expected to have the

122

¢ .. . greatest noise and emission impact.

- The aircraft types operating in South Africa and Afnca were determined and the
situation evaluated.
--- . - An international literature survey was done w:th regard to relevant organisations,
. such as ICAO, AFCAC and JAA; the policies which other countries have
98 o d:eveloped; and general literature on aircraft noise and engine emissions.
- Issues were identified.

: The‘_'_second phase dealt with the creation of a policy framework within which a policy could ‘

be developed. This included evaluating the problem areas and developing a better
understanding of the issues, as well as determining the scope of possible altematives to be

considered.

The draft policy development phase, or third phase, followed a national plenary workshop

- with role-players. and- stakeholders to discuss the policy, framework, altematives and

solutions. After initial draft policy proposals had been developed, they were tested at a

regional workshop in the Westem Cape.

| "'I"hese draﬁ pc-iicy pro;")osa'ls have now been published for comments, which will then be

considered in the fourth phase, when the policy proposals have been finalised. _
Consultation-

The White Paper on National Policy on Airports and Airspace Management identified
communication and consultation as an important issue in the development and operation of
airports. The proposed policy places an obligation on Government to ensure that all -
stakeholders are consuited on a regular basis. It also provides for consultation forums to
be established for each of the larger airports.

Consultation in this study comprised:

. questionnaires sent to the 12 most relevant airports in the country

- interviews and meetings with a number of organisations and authorities

- . anational plenary held in Kempton Park/Tembisa on 20 August 1998 and attended
+ . .-by representatives from a variety of stakeholders

- a reg:onal workshop held in Tygerberg in the Westemn Cape on 18 September 1998

- an open invitation for input and comments, which drew a significant response

.75 ., publication of these draft proposals for comment.
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1.3

14

The majority of roleplayers are located in Gauteng and the Westem Cape, where the two
largest airports in the country are also located. Most of the complaints on aircraft noise are
received at these two airports. Therefore, the national plenary, regional workshop' and

- other meetings were held in these two provinces. The questionnaires and invitations to the

national plenary were sent to provincial and local authorities, airport operators, and other
roleplayers throughout the country. This document has been made available for comment
throughout the country. : :

STUDY ORGANISATION

After inviting tenders late in 1997, the Department of Transport appointed a professional
team of consultants in 1998 to conduct the study, consult with all roleplayers, and assist
with the policy formulation. The professional team comprised:

Mr OAW van Zyl (Khuthele Projects for BKS) Project Leader
Mr GJ de Swardt (Khuthele Projects for BKS) )
Ms M le Roux (BKS)

Ms V Mahlati (Reaching Out)

Mr PL Goldschagg (Anlum)

Mr F le R Malherbe (SABS)

Mr SJ Dunsmore (PD Naidoo and Associates.)

~ Ms V Jansen (PD Naidoo and Associates.)

The professional team, together with Mr LL van den Heever and Mr CM Purnell, originally
of the Department of Transport and now of the SA Civil Aviation Authority, formed the
Steering Committee for the project and held regular meetings throughout the study. A
number of working documents and draft reports were dlscussed at Steering Committee
meetings.

It should be noticed, that although most of the officials initially involved in this project have
gone over to the South African Civil Aviation Authority when it was officially established in
1998, the project, however, remains a project of the Department of Transport.

OUTLINE OF THIS DOCUMENT

Countermeasures with regard to aircraft noise and aircraft engine emissions broadly falls
within the following four areas:

- aircraft design and modification
- aircraft operation and use
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- airport planning and design
- land-use in the airport vicinity.

With respect to noise, the entire question of noise-measurement and noise-prediction is. of
special importance.

This document is divided into two distinct parts, the one dealing with aircraft noise and the

other with aircraft engine emissions. The section dealing with aircraft noise is subdivided

into four parts, the first dealing with the aircraft, the second with airport and aircraft

operations, the third with noise measurement and prediction models, and the fourth with”
land-use around airports. The interrelationship between the two main sections on noise

and engine emissions should be noted.

The following annexures are part of this document:

Annexure A: A list of organisations, institutions and individuals who participated in
discussions at meetings, the national plenary, and regional workshop in
compiling the draft policy proposals, or who have submitted written input.

Annexure B: A list of abbreviations and acronyms used in this document.

Annexure C: A list of definitions
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2. AIRCRAFT NOISE

2.1

2.1.1

2.1.1.1

2.11.2

AIRCRAFT
Introduction
Background

Aircraft noise can be reduced either at the source or, by operational procedures, at or
around the airport. This section deals with noise reduction at the source, namely the
aircraft — as designed, manufactured and certified, or as later modified.

Aircraft noise at airports became an issue 40 years ago when the first Boeing 707
pure commercial jet became operational in 1958. The first of these aircraft were very
noisy. In fact, co'mmercial jet aircraft manufactured in the first 10 to 20 years were
generally much noisier than those manufactured over the past 20 years. Some
countries and organisations have therefore phased out and banned the use of such
noisy aircraft from certain dates in the future. This decision was taken by most
countries in North America and Europe, and also by countries such as Japan,
Australia and New Zealand. As a result, many older, noisier aircraft are available at
very reasonable prices and countries not restricting their use may become a dumping
ground for such aircraft.

ICAO

In a general statement in respect of environmental protection and, more specifically
noise, ICAO called upon all ICAO contracting states and international organizations
to recognize the leading role of ICAO in dealing with problems of aircraft noise and
invited them to keep ICAO informed of their policies and programmes to alleviate the
problem of aircraft noise in international civil aviation. ICAO also requested
contracting states to work closely together to ensure opt:mum harmonization of

programmes, plans and policies.

ICAO Annex 16 Volume 1 contains the international standards and recommended
(;ractices with regard to aircraft noise. It classifies aircraft into different groups,
specifically with regard to noise. The more detailed definitions are given in Annexure
C to this document. Generally, noisier aircraft fall into two groups, namely the non-
noise certified jet aircraft manufactured between 1949 and 1965, and the Chapter 2
subsonic jet aircraft certified before 6 October 1977. Subsonic jet aircraft certified
after 6 October 1977 are classified as Chapter 3 aircraft, and supersonic aircraft as
Chapter 4 aircraft. Propeller-driven aircraft, depending on certification date and
maximum take-off weight fall under Chapters 3, 5, 6 and 10, while helicopters fall
under Chapters 8 and 11. The USA Federal Aviation Agency (FAA) aiso has a
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classification system, which refers to éfages instead of Chapters. However, only the
ICAO classification system is proposed for use in South Africa.

Regarding possible operating restrictions on subsonic jet aircraft, which exceeded the
noise levels laid down by ICAO, the following recommendations were made to
concemned state authorities.

“The Assembly
- 1. Urges States not to introduce any new operating restrictions on aircraft which
exceed the noise levels in VVolume I, Chapter 3 of Annex 16 before considering:

a) whether the normal attrition of existing fleets of such aircraft will provide the
necessary noise protection of noise climates around their airports; :

b) whether the necessary protection can be achieved by regulations preventing
their operators from adding such aircraft to their fleets through either
purchase, or lease/charter/interchange, or alternatively by incentives to
accelerate fleet modernization;

c) whether the necessary protection can be achieved through restrictions limited -
to airports and runways, the use of which has beeh identified and declared
by them as generating noise problems, and limited to time periods when
greater noise disturbance is caused; and

d) the implications of any restrictions for other States concerned, consulting
these States and giving them reasonable notice of intention;

2. Urges States which, despite the considerations in resolving Clause 1 above,
decide to introduce restrictions on the operations of aircraft which comply with the
noise certification standards in Volume |, Chapter 2 of Annex 16 but which
exceed the noise levels in Volume 1, Chapter 3 of Annex 16:

a) to frame any restrictions so that Chapter 2 compliant aircraft of an individual
operator which are presently operating to their territories may be withdrawn
from these operations gradually over a period of not less than 7 years;

b) not to begin the above phase-in period for any resirictions before 1 April 1995;

¢) not to restrict before the end of the phase-in period the operations of any
aircraft less than 25 years after the date of issue of its first individual
certificate of airworthiness;

d) not to restrict before the end of the phase-in period the operations of any
presently existing wide-body aircraft or of any fitted with high bypass ratio
engines;

®) to apply any restrictions consistently within the non-discrimination principle
in Article 15 of the Chicago Convention so as to give foreign operators at
least as favourable treatment as their own operators at the same airports;
and '
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f) to inform ICAO, as well as the other States concerned, of all restrictions
imposed. :

3. Strongly encourages States to continue to co-operate bilaterally, regionally and
- inter-regionally with a view to:

a) alleviating the noise burden on communities around airports without imposing
~ severe economic hardship on aircraft operators; and

b) taking into account the problems of operators of developing countries with

regard to Chapter 2 aircraft presently on their register, where they cannot be

replaced before the end of the phase-in period, provided that there is proof

of a purchase order or leasing contract for a replacement Chapter 3

compliant aircraft and the first date of delivery for the aircraft has been

accepted;

4. Urges States, if and when any new noise certification standards are introduced
which are more stringent than those in Volume I, Chapter 3 of Annex 16 not to
impose any operating restrictions on Chapter 3 compliant aircraft;

5. - Urges the Council to promote and States to develop an integrated approach to
the problem of aircraft noise, including land-use planning procedures around
international airports, so that any residential, industrial or other land-use that
might be adversely affected by aircraft noise is minimal;, and

6. Further urges States to assist aircraft operators in their efforts to accelerate fleet
moedernization, and thereby prevent obstacles and permit all States to have
access to lease or purchase aircraft compliant with Chapter 3, including the
provision of multilateral technical assistance where appropriate.”

 Section 22A of the Aviation Act, 1962, (Act 73 of 1962 as amended) empowers the

2.1.2

2.1.2.1

Commissioner for Civil Aviation to issue technical standards for civil aviation on
matters prescribed by regulation. In the South African Civil Aviation Technical
Standards, SA-CATS-ENVIRO Part 36, Noise Certifications, South African noise
standards are specified as those contained in Annex 16 to the Convention on
International Civil Aviation, Volume 1.

Acceptability of certain types of aircraft

Background

Many developed countries throughout the world have introduced measures to reduce
the number of, and eventually prohibit, the older, noisier aircraft. As a result, the
prices of such aircraft have become very reasonable and there has been an inflow of
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these aircraft to countries that are not yet restricting them, such as most countries in
Africa, including South Africa. Furthermore, passenger movements at some of the
major airports in South Africa have increased dramatically over the past five years and
the number of foreign operators to and from South Africa has increased from 21 in
1991 to over 80 in 1998. A large percentage of these flights originate in countries
without any, or limited, legislation pertaining to aircraft noise and engine emissions
and with no policy with regard to phasing out noisier aircraft. Increasing use of older
aircraft to South Africa, plus increasing air traffic volumes could result in higher noise '
and engine emission pollution at South Africa’s larger airports.

2.1.2.2 lIssue

South Africa needs to clarify its policy with regard to restrictions on the noisier types
of aircraft to be used in South Africa. '

2.1.2.3 Considerations
(i) The fastest growing two airports in South Africa are Johannesburg and Cape
Town international airports as can be seen from the growth in aircraft movements

over the past five years, as illustrated in table 2.1 and figure 2.1.

Table 2.1: Growth in aircraft movements (1992/93 to 1997/98)

Year* . Johannesburg Cape Town
_International Airport International Airport

Domest__ic aircraft movements

1997/8 ' 97584 | 62710
1992/3 | . 80824 : 51 155

Growth - 3,8%pa 4,8% pa

International aircraft movements

1997/8 46 664 4 532
1992/3 29 382 2088

Growth 9,7% pa 16,8% pa- -
*1 April to 31 March . :
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Figure 2.1: Annual alrclaﬂ movements at Johannesburg and Cape Town alrpur!s
(Sourca DOT and ACSA annual reports)
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~ 'Daily distribuﬁon of aircraft movements at both these airports are indicated in

figures 2.2 and 2.3. At both, 28% of all aircraft fall in the undesirable category of
Chapter 2 aircraft, with 38% at Johannesburg and 31% at Cape Town falling in
the category of Chapter 3 aircraft. ' :

Table 2.2: Orlgln of flights to Johannesburg Intematlonal Alrport

Origin of flnght to Johannesburg International Airport
Aircraft South Africa Sub-Saharan Intercontinental
(65% of flights) | African States* | (16% ofall flights) | Total
' (19% of all lights)
Chapter2 Jets | 31% © 45% 8% 28%
Chapter 3 Jets | .~ 28% . 18% 92% 38%
Propeller _
driven aircraft 41% 37% _ % 34%
Total 100% 100% 100% 100%

* Including Mauritius, Seychelles and Madagascar.
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Number of Aircaft Movements

Number of Aircraft Movements
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Figure 2.2: Number and type of Aircraft Movements over a typical day in June 199j8 at Johannesburg
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Figure 2.3: Number and fyhe of Aircraft Movements over a typical day in June 1998 at Cape Town
N " 7 International Airport - :
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(iii)

(ii)

From Table 2.2 it can be seen that 31% of all domestic flights in South Africa and
45% of those between Johannesburg and other Sub-Saharan countries are still
with older generation noisier aircraft. The majority (92%) of intercontinental
flights uses the acceptable Chapter 3 aircraft. In 1994 in Europe, one year prior
to commencing with phasing out Chapter 2 aircraft, one-third of their fleet
comprised Chapter 2 aircraft. '

The first consideration regarding restrictions on noisier aircraft for South Africa
as a developing country, is affordability. This relates, inter alia, to the cost of
replacing existing Chapter 2 aircraft and not making use of cheaper aircraft on the
market. Therefore, airlines will have higher capital expenses for aircraft. This
was discussed with all major scheduled air carriers, who indicated that they
accepted the need for future restriction. None of the South African airlines have
véry long-term leases on any of these types of aircraft. South African airlines
have therefore indicated that they are prepared to follow the international
example regarding restrictions on operations with environmentally insensitive
aircraft, provided that this is done over a long enough time pericd and all carriers
are treated equal.

The next consideration regarding possible phasing out of older generation aircraft
is to what extent this will influence our relations with neighbouring and other
states. In this regard it should be noted that ICAO requests contracting states to
co-operate to ensure the greatest possible harmonization of programmes, pians
and policies. The minutes of the African Civil Aviation Commission (AFCAC)
meetings were analysed and an analysis made of aircraft from foreign countries

-being used to South Africa. From the above, it is evident that other African

countries are also considering restrictions on environmentally insensitive aircraft.

From the World Airiine Directory, an inventory was made of all aircraft registered
in Africa, which could therefore, possibly be used for flights to South Africa. This
analysis reveals that only two African countries flying to South Africa have not yet
embarked on a modernization programme. A detailed analysis was made of _
present flights from African countries to Johannesburg Intemational Airport. This
analysis revealed that 71% of all jet aircraft used on routes by Sub-Saharan
countries (including Mauritius, Seychelles and Madagascar) belong to the national
flag carriers. One-third of the African national carriers use Chapter 3 aircraft to
South Africa, one-third a combination of Chapters 2 and 3 aircraft, and the
remaining third Chapter 2 aircraft. Of the aircraft currently used by South African
carriers on sub-Saharan routes, 61% are Chapter 2 aircraft and 39% Chapter 3
aircraft. -

. The origin of those few flights still using Chapter 2 aircraft on intercontinental

flights is Europe. The European Union is phasing out Chapter 2 aircraft and air
carriers from Europe will, therefore, change to modem aircraft, with the result that
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European countries would not constitute a problem regarding restrictions on
aircraft operating to South Africa.

(iv)  The following three major prohibition and restriction strategies were considered
in formulating the policy:
¢ . ban
. non-addition
. phasing out

With regard to banning, the fact that older aircraft are often converted to
freighters, and that the market requires certain freight to be moved at night,
should be taken into account. Therefore, the noisier aircraft are often used at
night when noise is more critical. Banning operations at night for Chapter 4
(supersonic) jet aircraft and certain Chapter 8 (large) ha'lioopters would have very
little, if any, economic impact. A ban on certain aircraft types or certain aircraft
at certain times of the day could possibly be considered and this option is
discussed further in section 2.2 of this policy document. -

A policy that restricts air carriers from adding noisier aircraft to their existing fleets
is necessary if certain aircraft types are considered for phasing out. Such a non-
addition rule for South African carriers would prevent the present problem with
regard to domestic flights from increasing. However, limitations on foreign
carriers are more complex. A major consideration is the possibility that foreign
carriers restricted to the use of environmentally insensitive aircraft to certain
countries could change their schedules to use all their modern aircraft to those

-countries. Countries without restrictions would then be served only with older
noisier aircraft. Some of the major world airlines have shares in African carriers
and this provides them with the flexibility to shift aircraft to an African carrier, with
the result that the South African problem may worsen should no restrictions be
in force here. In this regard, policy recommendations in the next section
distinguish between South African and foreign carriers. A short notice period is
given for South African carriers regarding non-addition, but in the event of foreign
carriers no notice can be given. '

The next consideration was the timing of a possible phasing out of Chapter 2
aircraft. In this regard it should be noted that Europe followed the ICAO
recommendations in giving air carriers a five-year warning and after that, seven

~ years wherein they should gradually phase out their fleets. The total time period
was thus 12 years. In 1991, Australia gave notice that all air carriers should
phase out their Chapter 2 aircraft during the period from 1995 to 2002, which
totals 11 years. In South Africa air carriers took note of the policies adopted in
other countries and anticipated that such a policy could be introduced in South
Africa in future. Such a long period before phasing out commenced, may
therefore be unnecessary.
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v)

o

ICAO also recommended that no aircraft should be restricted less than 25 years
after the date of issue of its first individual airworthiness certificate. ICAO defines
Chapter 2 éircraf_t_ as those for which certificates of airworthiness of the prototype
were issued prior to 6 October 1977. Therefore, if South Africa served notice to
start phasing out Chapter 2 aircraft in 2003 over a seven-year phasing out period,
the possibility of any aircraft having to be phased out within 25 years of its first
airworthy certificate being issued is_n'egligibly small. The 25-year requirement

is therefore not necessary in the South African policy.

~ Whether aircraft manufacturers would be in a position to replace the required

number of aircraft within the seven year phase-out period was also considered.
ICAO recommended in this regard that should an airline be able to prove that a
firm offer had been made to replace an aircraft and the aircraft manufacturers
could not produce it in time, a further extension of three years would be granted.
Although volumes of aircraft for replacement in South Africa are negligible
compared to those in the European L_inion and North America, both of whom were
phasing out during the same period, and would have completed this process

~ before South Africa started, the policy also recommends that this extension be

granted.

With regard to helicopters, it should be noted that Chapter 8 aircraft (large
helicopters) can make more noise than large subsonic jet aircraft. These aircraft
are highly manoeuvrable and can operate at low altitudes over residential or other
sensitive areas causing a huge noise disturbance. It is often not necessary for
these aircraft to operate over these areas at such low altitudes and restrictions
should be placed on them in this regard. Restrictions on these aircraft operating
commercially at night would have a slight economic impact. The policy will also
recommend restrictions on the operation of helicopters at night in residential
areas, except for crime prevention and emergencies.

A further consideration was whéther the same restrictions on Chapter 2 aircraft
should be applicable to all airports, or whether exemptions should be granted to
airports outside metropolitan areas. Fewer people would be subject to the noise

‘but the ambient noise levels in rural areas are much lower than in metropolitan

areas. Therefore, the perceived noise level could be higher. The people living
in rural areas should also be pfotected from excessive noise and it would not
therefore be fair to allow noisier aircraft to operate at airports in rural areas. A
second consideration in this regard is the difficulty in administering a policy with
exceptions regarding aircraft types that may operate at various airports. The
same restrictions would, therefore be applicable to all airports in South Africa and
Chapter 2 aircraft should thus be phased out for operation anywhere in South
Africa. ' ' _ ;



STAATSKOERANT, 24 DESEMBER 1998 . No. 19624 25

(vii)  In the evaluation of military airports it should be noted that the South African
Aviation Act, 1962 (Act 74 of 1962) Section 2 (3), states: “The provisions of this
- Act and of the Convention and of the Transit Agreement shall not apply to aircraft
or aerodromes belonging to the South African Defence Force or for the time
bein'g in use exclusively by the South African Defence Force or to any person
employed on or in connection with such aircraft or aerodromes, irrespective of
whether such person is so employed in a military or civil capacity: Provided that
the Minister, after consultation with the Minister of Defence, may by notice in the
Gazette apply to any such aircraft, aerodromes or person any of the said
provisions with or without modification.” Although the above makes provision for
the South African Defence Force to be exempted from noise abatement
procedures, it was found from questionnaires sent to the airports that the South
African Air Force has published noise abatement procedures to minimize the
influence of noise on adjacent residential areas. In fact, they are in many
instances an example. They also operate their more noisy fighter (supersonic)
aircraft from their more remote airports. In the policy it will be recommended that
the South African Defence Force should adhere to the same policy standards as
civilian airports, emergencies excluded. As is currently the case operation should
be scheduled to have minimum environmental impact and should not be
permitted near densely populated areas.

The South African Air Force has sold some redundant Chapter 4 (supersonic
aircraft) to the private sector. These aircraft are now used for recreational
purposes. The question arises to what extent these aircraft should be free to
operate. The policy will recommend that these aircraft should be restricted at
night and specific noise abatement procedures should be applied. Permission
should also be obtained from the airport’s consultative forums prior to granting
these aircraft the right to operate from a particular airport.
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213 .;_MOdiﬁg"étion of aircraft engines

2131 --'B_aCkground

'Technology does exist to reduoe noise and engine emissions caused by aircraft
: engines. Alternatively, new engines can be fitted to reduce the above, or existing
: aircraft can be recertified to reduce the penmsmble mammum take-off mass to meet

-nmse specﬂ" ications. ' -

2.1.3.2 Issue

B _A govemment pollcy is requnred regarding the acceptability of englne modifications
s -such as hush kattmg, engine repiacements and recertification of existing aircraft

2133 .Considerations
‘The 'following' aspects were oonSidered: :

o [fall Chapter2 alrcraft need to be sold certain air carriers will be forced to replace
_their entire ﬂeets
e The cost of new aircraft is hlgh oompared to the cost of hush klthng and air frame
modifications.
e Certain countries do not penmt hush kitting.
e " Aircraft engines can be replaced with quieter engines, thereby reducing the noise
- and engine emissions to comply with the minimum ICAO standards. _
e Aircraft can be recertified to operate with lower perrmss:ble maximum take-off
o welghts thereby reducmg noise and engine emissions. However, the question
arises whether it would be financially viable to operate with lower payloads rather
.than to modlfy or even replace the aircraft. A problem in this regard is that it
“would be very difficult.to control whether an aircraft operator kept to the lower
maxsmum take-off welght
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214

2.1.4.1

Regulation and Control

 Background s R, | w

"

g Various authorities rﬁay be tégskéd to ensure that the holit_:y reoorrimeridations are

s o

2.1.4.3

implemented. |

Issue

'Ensuring that an effective regulation and _t;OhtroI system is esta_blished. _

Considerations

All South African aircraft need to be licensed, and foreign aircraft carrying more than
eight passengers or 1000 kg of freight must obtain a foreign operators’ permit from the
South African Civil Aviation Authority (SACAA). This, therefore, is the logical point at
which to ensure that all aircraft operating in South Africa comply with the noise policy.
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2.2 AIRPORT AND AIRCRAFT OPERATIONS
2.21 General background
2.2.1.1 Introduction

Aircraft operations have a significant noise impact on land surrounding the airport.
The noise impact is greatest near the airport, and in fine with the extended centreline
of the runways. While land-use controls can be applied to manage inappropriate
development near airports, operational controls are applied to reduce aircraft noise at
source, with airports instituting procedures and restrictions to limit or prevent noise
pollution. The combination of land-use and aircraft operational controls are intended
to provide the greatest possible noise relief.

2.2.1.2 Direct and Indirect Operational Conirols

Direct aircraft operational controls are designed to reduce aircraft noise at source,
usually by means of reduced thrust on departure, approach, and during rollout after
landing (reverse thrust). If aircraft engines are operated at lower power settings, less
noise is emitted. Other direct controls include aircraft routing, restrictions on
deployment of flaps/slats, and lowering of the aircraft's undercarriage, as well as
restrictions on engine run-ups by aircraft maintenance organisations and auxiliary
power unit operation.

Indirect controls include curfews and other time-based operational restrictions, which
preclude aircraft operation at times of day when disturbance would be most
noticeable, for example at night. Indirect operational controls may also include
restrictions placed on the operation of particularly noisy aircraft.

2.2.1.3 Existing operational controls in South Africa

Existing operational controls in South Africa, vary from airport to airport and, in some
instances, are compulsory, while in others they are voluntary.

The following aircraft operational controls are currently practised in South Africa:

e provision for noise abatement procedures in the AIP and in AIC 20-3 94-06-15

¢ restriction on runway and taxiway intersection departures at night

« voluntary limitation on reverse thrust at night unless required for safety

» prohibition on scheduled engine run-ups at night

e recommendation to use aircraft specific noise abatement departure procedures
where applicable

 recommendation to avoid rapid changes in engine power at low altitude

e recommendation to avoid flying low circuits

e recommendation to avoid unnecessary low flying over populated areas.
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Noise issues have been voluntarily. addressed at-a number of airports. Role players

usually comprise local authorities, residents’ associations and other interested

parties, airport operators and airlines. . Different types of operational controls have

been investigated and some have been adopted, generally without any formal or
- binding agreements. Substantial enforcement has not occurred.

There is a growing need to gather all feasible operational controls into one document

and to standardise on these where possible. Adequate operational measures are

. heeded to ensure that at all airports experiencing a noise problem, sufficient steps
- are taken to bring about a reduction in aircraft noise exposure.

Each airport is unique in terms of its runway layout, approach and departure routes,
and surrounding land-uses. Operational measures must, therefore, be considered
individually on merit for each airport. An airport environmental committee, which is a
committee of the consultative forum should be required at every airport experiencing
noise problems, to formulate aircraft operational controls for application suited to the
individual airport’s’ unique circumstances. |

2.2.1.4 Aircraft Safety

Aircraft operation control applies to the actual operation of the aircraft on arrival and
departure, and at a low altitude in the vicinity of the airport. Pilots cannot be forced to
follow procedures which divert attention from the control of their aircraft, or to use
runways that are not optimised for departures and arrivals.

Safe operation of the aircraft must always be the primary consideration. Final
judgement on the application of noise related aircraft operational control rests with
the pilot in command. However, pilots should take into account the noise generated
by their aircraft and, unless safe operation of the aircraft is in jeopardy, should
implement appropriate aircraft operational controls to reduce noise. It is anticipated
that future aircraft noise - monitoring and ftrack-keeping systems will assist in
-ensuring that operational controls are implemented. :
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2.2.2 Curfews and related operating restrictions:

Aircraft noise at night normally causes the most complaints and are perceived to
have a more negative influence on people in the areas surrounding the airport, inter
alia, because of sleep disturbance. Late at night, the number of aircraft in operation
is normally much lower than during the rest of the day. At Johannesburg
International Airport, the number of flights during the eight-hour period between 22:00
and 06:00 constitute 7,8% of the total daily flights. At Cape Town, it is 4%. At some
airports in other countries, curfews have been introduced ranging from airport closure
during certain hours to restricting certain aircraft operations at night. The effect of
curfews is to eliminate, or substantially reduce, aircraft noise. However, curfews and
operating restrictions do affect the ability of the aviation industry to facilitate the
movement of people and goods. A number of options exist for eliminating or
reducing aircraft noise at night. '

() Option 1: Close the airport at night

Airports may be closed at night, during times when noise would be most
disruptive, for example between 22:00 and 06:00. In such cases, no flights
are permitted to land or depart during these times with the exception of
emergency flights or those of a medical nature.

The advantage of no night flights is that much of the reason to complain about
noise is removed since noise from night operations generates the majority of
complaints.

The disadvantages are that such measures severely curtail the activities of
both passenger and freight operations. For example, to beat a 22:00 curfew in
Cape Town, an aircraft departing from Johannesburg would have to leave at
20:00, which is a busy time at that airport. Freight flights, in particular, would
be affected as freight would have to be delivered to the operator well before
departure time.. The economic viability of airines may then become
questionable. Increased traffic peaking could also result.

During summer and at high altitude airports, some flights are delayed until
temperatures have decreased so that the density altitude is suitable for a fully
loaded aircraft to take off safely. These flights may have to offload cargo,
passengers, fuel, or a combination of all three in order to meet a curfew. In
such cases, if aircraft capacity is under-utilised with respect to freight and
passengers, this could mean that more flights would have to be laid on,
creating more noise. If a full fuel load is not carried, then the range of the
aircraft is affected, and could result in a fuel stop en—route to the final
destination, creatmg noise at the stop-over airport.
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(ii)

(iii)

)

v

Option 2: Prohibit noisy aircraft from operating at night

Airports remain open on a 24-hour basis, but noisier aircraft types have
operating restrictions placed on them. For example, non-noise certificated
and Chapter 2 aircraft may not be permitted to operate between 22:00 and
06:00. '

The advantage is substantially reduced noise impact because non-noise
certificated and Chapter 2 aircraft produce significant noise levels.
Simultaneously, operators utilising non-noise certificated and Chapter 2
aircraft would be encouraged to initiate action to replace their fleets with
quieter aircraft.

The disadvantage is that the passenger and freight flights which currently use
non-noise certificated and Chapter 2 aircraft would be affected, and the
economic viability of operators which utilise fleets with large numbers of
Chapter 2 aircraft would be challenged.

Option 3: Limit noisy aircraft at night through financial penalities

Airports continue to remain open on a 24-hour basis, with no operating
restrictions on noisier aircraft types. However, financial penalties would be
applied to non-noise certificated and Chapter 2 aircraft operations to
encourage operators to move towards the use of quieter aircraft.

Advantages and disadvantages would be similar to those mentioned
previously.

Option 4: Restrictions on all aircraft

ICAO noise regulations are designed such that the bigger an aircraft, the
more noise it is permitted to make, even in the case of Chapter 3 aircraft.
Effectively, this means that large Chapter 3 aircraft may still produce a lot of
noise. Restrictions may, therefore, be applied to all aircraft types, including
Chapter 3 aircraft. Exclusions would be granted only to aircraft proven to be
the quietest, regardless of ICAO noise classification.

Option 5: Limit the number of night operations

In combination with the above options, a number of night operations could be
negotiated and allocated to airports on an annual basis. This limitation on the
number of operations would have to be carefully managed by the airport and
operators during the year so that the allocation would not be exceeded.
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(v  Option 6: Agree on a night-time noise contour which may not be exceeded

A night-time noise contour could be established by means of modelling and/or
monitoring. Operations may proceed, but the night-time noise contour may
not be exceeded. ' -

2.2.3 Noise abatement departure and arrival procedures

Noise abatement procedures are applied to aircraft operations when aircraft are
close to the ground, during the approach and departure phases. Certain noise
abatement procedures have already been published in AIC 20-3, 94-06-15.

2.2.3.1 Noise Amtemént Departures

" Noise abatement departures are designed to reduce engihe thrust and therefore
‘noise once the aircraft has reached a safe altitude and speed. Operation continues at
reduced thrust until reaching an unpopulated area, when the required thrust is
resumed, or until the aircraft has climbed to an altitude where the resumption of
optimum thrust will not cause undue noise disturbance.

ICAO has published two noise abatement departure procedures, designed to achieve
‘greatest noise reduction either close to, or further from, the runway. Application of
these procedures would vary from airport to airport depending on local land-use
conditions.
Aircraft specific noise abatement departure profiles designed for  specific
aircraft/engine/airport combinations could also bring about significant noise relief,
~ particularly in the case of older aircraft. Airport and aircraft operators should ensure
~ that they have all the necessary information from the aircraft manufacturers in order
to implement appropriate noise abatement departure operations.

2.2.3.2 Noise Abatement Arrivalis

Noise on approach can be reduced by applying procedures to keep aircraft at
increased heights above the ground until commencing their final approach. Several
procedures can be used to increase the height of approach operations:
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(i) Interoeptlon of the ghdeslope at higher altitudes when interception is ?mm'
below the slope. This has the effect of keeping the aircraft higher above the

.. ground for longer.

(i) Reduced flap settings and lower engine power settlngs Reduoed fiap seltings
mean reduced drag and, therefore, less engine power is required. Howevear,
increased approach and touchdown speeds can result and this measure
should be thoroughly investigated before implementation.

(i) ~ Use of continuous descent approaches. This limits the use of power in g
graded descent, consequently reducing noise for some parts of the descent
path. :

2.2.4 Preferential runways

Many of the larger airports have more than one runway, one of which may have less
noise impact on the surrounding areas than another. Modem transport aircraft are
often not particularly sensitive to the crosswind component during take-off and
landing. Operations may, therefore be carried out on less than optimally oriented
runways if that facility reduces the noise nuisance to the community at large. The use
of preferential runways will vary from airport to airport depending on individual layout
(terminal buildings, taxiways, runway orientation), prevailing winds, and land-use type
in the immediate vicinity of the airport. '

Preferential runway use may interfere with the daily practical movement of aircraft at

‘the airport, reducing runway capacity, and should be carefully investigated prior to
implementation. For example, it may be practical to implement preferential runway
use only at night, all other factors considered.
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2.2.5 Minimum noise routes

2.2.5.1SIDs and STARs

Standard Instrument Departures (SIDs) and Standard Terminal Arrival Routes
(STARs) are published for most medium fo large airports. Usually applied to
departures, noise preferential routes are designed in conjunction with SIDs to take
aircraft over less densely populated areas, thus reducing the noise nuisance.

2.2.5.3 Circuit operations

Aircraft arriving at smaller airports and training aircraft are generally operated in a
standard circuit with speed and altitude restrictions at the airport.

2.2.6 Runway operations

2.2.6.1 Reverse Thrust

Reverse thrust is used to slow the aircraft down after landing, during the roll-out. Use
of reverse thrust means that the aircraft is able to vacate the runway earlier, and may
also not have to taxi as far to the terminal buildings. A significant reduction in noise
can be achieved when aircraft are on the runway if pilots are restrained from using
thrust reversers, except when no other adequate means is available for slowing the
aircraft. Reverse thrust is particularly disturbing at night due to the sudden increa
in noise. L v
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L 2.2.6.3 Intersection dgganunes

To save time and fuel if safe to do so, aurcraft often begm their take-off run from an
intersection, and do not use the full runway length. However the further down the
runway that the take-off roll begms the further the noise dlswrbanoe extends beyond
the airport. In the case of Chapter 2 alrcfaft, the use of the full runway Iength will limit
the noise intrusion into the surrounding community. These aircraft should, therefore,
always use the full runway length. However, the noise disturbance from the quietest
Chapter 3 aircraft is much lower than for Chahter 2 aircraft. Thus quiet Chapter 3
aircraft may still use intersections during daytime without creating a disturbance.

2.2.6.5 Head- to- head operations

Head-to-head operations involve departing and arriving' aircraft operating from the
same end of the runway during operationally quiet periods, wind permitting. If the
land-use along the extended centreline of a runway is not subject to nolse
disturbance, both arrivals and departures may take place on that runway.

. Air traffic control must, of necessity, be tight to prevent any ftraffic conflicts, hence its
suitability only during quiet periods and under proper control.

2-._2-'."6..7;General iowi altitude operations in the'vic::ih'itv of airports

When aircraft are operated at low altltude in the wcmlty of alrports noise may be a
problem because of their close proximity to the gnound

N
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2.27 General Airport Operations

2.2.7.1 Engine run-ups

Engine run-ups are condu_i:_ted to identify problems, and after maintenance work has
been performed. Run-ups are often performed at night when aircraft maintenance is

done, thus creating a disturbance for tho|s.e people who live near the airport. Certain
airports experience bigger problems due to the location of aircraft maintenance

organlsatlons on the property o i L

Run-ups'are also not h’ecessarily' perfoﬁ'med'at a location on the airport premises
where the disturbance is minimised. In éome instances, the area set aside for run-

ups is located on the airport boundary, thus creating disturbance.

2.2.7.3 Auxiliary power unit noise

Large transport aircraft are equipped with an auxiliary power unit (APU) to provide
electricity while the aircraft is on the ground if there is no ground power available.
 APU noise can be dlsturblng when alrcraft are parked in areas close to the airport
penmeter
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228 Pricing
2.2.8.1 Background

implementation and maintenance of noise abatement measures will be 'eos._tly for
local authorities around the airport, aircraft operators and airlines. Where
undesirable land-uses fall within certain noise contours and the land must be
expropriated, buildings insulated, or owners compensated for their inconvenience,
this will have a cost-implication. Noise measuring, modelling and monitoring are also
expensive activities. Funds must be obtained for all these purposes if the noise
policy is to be successfully implemented. Penalties should also be used for law
enforcement and as a deterrent. In many other countries, it is standard procedure to
have a noise charge levied as part of the landing fee. In South Africa, with the
implementation of a policy on aircraft noise, such a noise-user charge is also
necessary.

2.2.8.2 Issue

The introduction of noise charges and penaltues for aircraft not complymg \Mth noise
regulatlons

_ 2.2.8.3 Considerations

Noise-based levies on landing fees are necessary to |mplement aII countermeasures
with regard to aircraft noise. '

If the airport owners are required to install and maintain a noise measuring and track
monitoring system the cost needs to be recovered in some way. In effect, if a noise-
based landing fee was not introduced, this would mean that the airlines operating
with quiet aircraft would be subsidizing those with the older, noisier aircraft.

However, from an airline point of view, certain airlines would have to replace a large
percentage of their entire fieet as a result of noise regulations. Imposing a noise-
related landing fee would mean that these airlines were doubly penalized - firstly with
the cost of replacing or hushkitting their aircraft, and secondly with a higher airport
landing fee. |
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2.29 Enforcement of Noise Regulations

L_The policy recommendations contain several aspects that can be successfully be
implemented only with proper control and enforcement.
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NOISE PREDICTION AND MONITORING - T TR A

2.3.1 Policy for the generatien of centeu‘rs- around airports

2.3.11

2.31.2

* Introduction

__:Generati_on_of noise contours forms an essential part of the long-term planning of
" land-uses around existing and future airports. For this reason, reguiar E:éi"lculation of

noise contours around all retevant a;rports is oblngatory Essentcaily, there are three
issues: - : i

e compulsory generation of noise contours

e prediction model used for'-generating the noise contours

. responsibilities of the rofe-player.s for the generation of noise contours -

Compulsory generation of noise contours

Background

At the time that the South African aircraft noise prediction model was developed,
together with accompanying recommendations for limits on develepme{nts in the
vicinity of airports, the total applicable scenario was very much stat_e-drjveh.. It was
initiated by the State, and tasks were delegated-to parastatal erganisafiehs_, -such as
the CSIR and SABS, to design, implement and maintain the syste'm.'The__'State also
owned all the major airports in the country, as well as the only major' Sbufh African
airline flying to and from the country. - It could, therefore effectively ensure the co-
operation of the various role-players in making the system work. Thls mcluded inter
alia, the very important issue of expanding the database of noise emnssmns requured
by the prediction model. :

The State, ie various central govemment departments was also mamly respons:bie
for commisswnlng the calculation of noise index (NI) contours around major airports.

Due to these state-centred processes and other historical factors the South African

_' _predtct:on model together with its malntenance and mplementatnon became the
_ fesponSlblllty of the SABS. ‘Thisi is still the case at present B
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A list of the airports for which Hiconiouswere calculated by the SABS accordlng to
SABS 0117 and the years. of calculation.is given in table 2.3.1. :

TABLE 2.3.1: Airports for which Nl-contours were calculated by the SABS |

according to SABS 0117
Ty R ——— YEARIN wmcu NI-CONTOURWAS
4 . .t ... .. |CALCULATED
Johannesburg International 1978, 1981, 1983
Cape Town International 1977, 1978, 1984, 1990
| Durban International - 1.1979, 1991 ;]
New Durban Airport at La Mercy 1974, 1975, 1984, 1996
Port Elizabeth . . . - oow.| 1978, 1990 - .
Bloemfontein ' 1978, 1995
Eastlondon - - .. - :11977,1990, 1993
Richards Bay 1978 -
Ladysmith ' - I 1978, 1982, 1985
Lanseria = 1979
Wonderboom ' 1974, 1991, 1992
Grand Central . | 1986, 1987
[Rand el 1993
Welkom | 1981,19%
- |Nelspruit o " [ 1984
| Pietersburg AFB (Gateway) - |97
~ ['Waterkioof ~ 1991
'_ » Swartkops L o 1981
C [Ysterplaat [ 1980, 1994
[ownelar |5
[ NewTempe | 1995

"“"Considerations =

.., The only basis for recalculation of nouse contours for a parhcular airport has been
_.___the 'SABS reoommendatuon that th:s should be done every five years Since no
‘formal legal requlrements were stspulated for calculation and recalculat:on of noise

~ contours, this did not take place for most of the anrports in South Africa, resulting in a
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situation where the noise contours for quite a number of airports were either not
calculated or not regularly recaiculated.

In the developed countries that were investigated, calculation of noise contours is a
legal requirement. Where conditions for periodic recalculations are not specifically
stipulated, there is, at least, a body responsible for deciding when it would be
necessary to do so. '

Since current noise contours are an essential planning tool for noise control around
airports, conditions for calculation and recalculation of contours need to be clearly
stipulated from a legal platform.
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2.3.1.3 The modelling of aircraft noise

(i) Background to the South African prediction model

s A brief history

The South African aircraft noise prediction model was developed in the mid-
1960s. The government of the day then realised that the situation around the
major airports in South Africa should be controlled through proper planning.
Intrinsic to such an exercise was the need to predict the noise caused by
aircraft operations around these airports. The Aeronautical Division of CSIR

- was then tasked with investigating the interndtional situation regarding the
modelling of aircraft noise. ' '
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This investigation showed that there was no unified international approach to

aircraft noise at that stage, much-less an ‘international model’. The decision

was then taken to develop our own South African model. The Aeronautical

- Division of CSIR was responsible for developing the technical aspects of the

prediction model. The SABS provided the necessary measurement inputs to
establish a database of noise emission values for aircraft and verify the
prediction model. Sociological  surveys were conducted by the Personnel
Research Division of CSIR to correlate community response with verified
prediction values. : : S

In 1974, the results of these developments were finally published in a series
of three documents, called Codes of Practice SABS 0115, SABS 0116 and
SABS 0117. SABS 0115 describes the procedure for capturing, processing
and presentation noise emission data from aircraft for various take-off and
flight conditions in an input format. SABS 0116 describes the process for
conversion of ICAO noise certification data into a format that can be used
with the South African prediction ‘model. SABS 0117 describes the
calculation procedures of the model and provides recommerided limits for
development in the vicinity of airports.

A brief description of the working of the South African model .

The South African model for the prediction of aircraft noise around airports is
a deterministic model which uses noise emission values from specific aircraft
types to calculate noise emission on a reference grid, placed on the area

- covering the airport and surroundings. Noise emission values are obtained

from noise level measurements made around the particular aircraft while it is

~ simulating various take-off and flight conditions on the ground.

The working of this model is quite unique, in that it calculates the flight paths
of large passenger jets using aerodynamic principles, with such factors as,
inter alia, take-off weight, thrust and flap settings, lift factor and drag
coefficient as a few of the required 42 input parameters. The way that it
takes account of the directivity pattern of noise emission under different flight
conditions is also unique. '

Small aircraft are treated differently in that aerodynamic principles are not
used to calculate flight paths, but are specified in terms of co-ordinates, to
which a geometric curve is then fitted.
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Estimated exposure time and associated noise exposure level at a given
point on the reference grid due to particular aircraft movements are
calculated as a function of the maximum noise level experienced during the
movement, the speed of the aircraft, and estimated reigning ambient noise
level.

The South African aircraft noise descriptor

For each node on the reference grid, the noise exposures due to individual
aircraft movements are calculated to arrive at the (NI) for that point®.
Structurally, the NI is very similar to the equivalent A-weighted sound
pressure level Lo, €xcept that it provides a procedure, according to which
evening (18:00 to 24:00) and night (00:00 to 06:00) flights have a heavier
weighting than those during the day (06:00 to 18:00). In effect, the NI could
be described as a kind of Lqen, i© @ day-evening-night level.

Problems experienced with the South African model

The South African model was developed and applied with strong state
involvement and has, in all probability, served its purpose well for quite some
time. In recent years, however, the need has become evident to revise the
model, mainly due to the difficulty in maintaining and modernising the input
database of noise emission values, which is complicated to use and can be
implemented only by the SABS at present. Although closely related to the
Laeq, the NI cannot readily be integrated into or cdmpared with noise caused
by other sources, eg road and rail traffic, and industrial plants.

Revision, amendment or withdrawal of the South African model

The South African prediction model is currently under revision. The
Standards Act requires that any amendments, renewals or withdrawals of
any Standards or Codes of Practice can be done only with national
consensus, ie subject to specified voting procedures to which a wide panel of
representatives have input.
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(i) Considerations

« The prediction model

The prediction model for calculating aircraft noise contours around airports
forms a pivotal part in the planning process. This means that noise contours
for present and future airport scenarios must be deterministically calculable.

Although the South African model, as specified by SABS 0117, is scientifically
sound, the database of aircraft noise and performance values has not been
amended to include the most recent aircraft types. Modernisation of the
database is, therefore, the most pressing reason for revision of the South
African noise prediction model.

For various historical reasons, this model is not trusted equally by the various
role-players in the field. However, to provide reliable calculation resuits, given
equally reliable input data, it is essential that the official model for calculation
of aircraft noise be trusted by all parties. Only then, will the contours
produced be generally accepted for demarcating of noise zones for planning
and development purposes. ' :

In all developed countries forming part of the investigation, only those results
obtained from an official model for calculating noise contours are accepted for
planning, zoning and compensation purposes.

At present, there is no truly international model available, and each country
still basically follows its own procedures. Many are in the process of reviewing
their respective calculation methods and there is general consensus that a
rnqré unified approach should be adopted.

‘Several aircraft noise prediction. models are based on, or use, Speciﬁc

elements of the ICAO recommendations for calculating aircraft noise on the
ground, notably the FAA’s Integrated Noise Model (INM).

Various technical problems have been identified in the calculation methods on
which the ICAO recommendations are based. These technical problems are
reflected in the resulting calculated noise contours. For this reason, these
base documents are themselves currently under ICAQ revision. Once this has
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been achieved, it is likely that a truly international model will be based largely
on these recommendations, together with an internationally  accepted
database of aircraft noise emission and performance values.

Since South Africa is comitted to following the international trend on aircraft
noise prediction methodology, the revised prediction' model should take
account of the ICAO recommendations, following careful consideration of the
effect of this methology on calculated noise contours under South African
conditions. | 3

The noise descriptor

The aircraft noise descriptor presently used in South Africa is the Noisiness
Index (NI). This is closely but not directly related to the equivalent A-weighted
sound pressure level, Lae, used to describe noise generally in South Africa
and in many other countries throughout the world. This has created difficulties
in comparing the contribution of other noise sources with aircraft noise.

The international tendency is to move towards an L.-based aircraft noise
descriptor for purposed of comparability, and South Africa should follow this
tendency.

Description of night noise

At present, night flights carry an extra factor-10 penalty when calculating the
NI. However, the result remains a single value that reflects a period of 24
hours. Since most of the flights from an airport generally take place during the
day and the evening, these tend to dominate the calculated NI. However, local .
and international experience shows that the mechanism by which aircraft
noise disturbance at night differ from those during the day and the evening is
based on the occurrence and level of single events rather than the cumulative
effect. The international tendency is, therefore, to treat aircraft noise
independently at night.

It is strongly recommep_t}iqd_mat South Africa should follow the international
tendency. i a
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Considerations

More recently, responsibilities for calculating noise contours in South Africa have not
been clearly defined, especially with regard to commissioning of calculations,
financial responsibility, recording results and gathering data. This has led to
considerable confusion, for example with several airports not knoWing when last or
whether noise contours have been generated for their facility.
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In many countries, the responsibilities of different role players are clearly spelt out
and understood. The process is participative and transparent. Thus, the resulting
noise contours are generally accepted by the public.

It is considered essential that South Africa should follow this trend and allocate
~ specific responsibilities to the various role players in the field.
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e Flow diagram for the calculation process
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2.3.2

Policy for noise monitoring and track keeping

2.3.2.1 Introduction

2322

i

"Airport operators have a major rolz to play in minimising the impact of noise caused

by aircraft operations and in demonstrating to the public that the industry is behaving
responsibly. Monitoring of aircraft noise around airports is a primary instrument in
minimising the impact of aircraft noise. There are two main issues concerning the
monitoring of noise levels around airports:

e requirements for a noise monitoring and track keeping system

o allocation of responsibilities in respect of noise monitoring around airports.

The requirements for a noise monitoring and track keeping system

Considerations

At present, noise levels are not monitored around any of the South African airports
on a regular basis. However, the Aviation Act specifies that monitoring noise levels
will become obligatory on 1 January 2003.

International noise monitoring systems are widely used as powerful tools for
controlling the impact of aircraft noise around airports and developing databases of
aircraft noise emission values. This can be done effectively only through permanently
installed systems, designed and dedicated to the task of monitoring aircraft noise and
ground track. '
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2.3.2.3 Allocation of responsibilities

Considerations

Since no regular noise monitoring is presently conducted in South Africa,
responsibilities have never been allocated. However, the Civil Aviation Regulations
states that as of 1 January 2003, the airport operator will be responsible for installing
and maintaining the permanent noise monitoring system. This accords with the
practice in all developed countries where regular monitoring of aircraft noise levels is
practised.

!

An
S

o
o the ¢
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2.4

24.1

LAND-USE

Introduction

Various techniques and pmcedures can reduoe the undesurabie effects of alrport noise.

Land-use planning and control is deemed to be one of the best countermeasures. Thls
implies taking advantage of available Iand—use control techniques to ensure that land
surrounding the airport is used in a manner compatible or in harmony with the airport
environment and activities. This is consistent with the White Paper on National Policy on
Airports and Airspace Management, publishédlin'March 1998. This White Paper coﬁta_ins
policy statements that réquir_e all role-players (authorities and airport-owners) to ensure
that airports are in harmony with their environments. It also states that the airport-owner
must comply with all local, provincial and national requirements, including local structure
plans, land-development objectives (LDOs), integrated development plans (IDPs), and
integrated transport plans (ITPs), as is the case with any other land-use development.
It was thus necessary to investigate land-use issues pertaining to aircraft noise in more

~ detail. The purpose of this chapter is, therefore, threefold, namely to:

. prowde background mformatlon on pfevatent land-use methods and legislation to
control and measure aircraft noise, and facilitate an understanding of the current
situation

= jdentify and define issues that need to be addressed

= develop a policy framework within which the above-mentioned issues can be

resolved, and proposals for policy on aircraft noise control through land-use planning
- can be formulated

These issues must be accommodated in the policy proposals in such a way that the
following national vision for integrating airports miao the environment as expressed i in the
above Whrte Paper, is taken care of: -

“Accessible afrpo.rts intagrated into and operating in their natural and built environments,
while performing their function in the economy and the transport system, and serving and
benefiting their affected communities, w:rh rmmmfsed negative impacts on both the built
and natural enwmnments g

In this chapter, the following issues are addréésedi

* ideal land-use types for various maximum noise Ievels in the vnomlty of airports and
situations where exceptions can be made

= possible uses for existing land within the various noise contours

= other noise-related land-use type issues, such as:

- environmental impact assessments and management plans
- declaration of risk by sellers of property
- handling of complaints, claims and exceptions.
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242 Ideal land-use types within various noise level contours
2.4.2.1 Background

In terms of the Development Facilitation Act (Act No 67 of 1995), a local government
body can individually, or in conjunction with another local authority(ies), set land
development objectives (LDOs) covering plans for development for a period of five years.

These LDOs shall include, inter alia, a vision statement, development standards (also for
transport), and a development framework. This framework should indicate the major
trends influencing development in the area, including infrastructure, economic conditions
and trends, social conditions and trends, constraints of the existing spatial form (such as
an airport), state of the environment, and other development priorities and needs within
the area. )

" In 1996, the Local Government Trans:tuon Second Amendment Act (Act 97 of 1996)
specified that a local authority should compnle an Integrated Development Plan (IDP) to
ensure a holistic approach towards development

Other existing relevant legislation includes the Noise Control Regulations promulgated

in 1992 in terms of Section 25 of the Envnronmental Conservation Act, 1989 (Act 73 of

1989). The Noise Control Regulations, inter alia , refers to standards set out in the SABS

publication (0117-1974) titled “Code of Practice for the determination and limitation of

disturbance around an aerodrome due to noise from aeroplanes The Code of Practice
- recommends the following hmlm for Iand—use developments

LAND-USE DEVELOPMENT - NOISE INDEX (NI)
| Schools, universities, churches, hospitals L _ Max 60
Residential areas - Max 65 '
Residential areas with acoustmlly msulated buildings | Max 75 (20dBA difference)
Industrial areas Max 85
| Forbidden areas : More than 85
| no resldentlalfcommercualhndustnal uses

The above Noise Control Regulations 'places a general prohibition on the erection of
educational, residential, flat, hospital, church and office buildings within a “controlled
area” unless special acoustic screening measures are applied to ensure that acceptable
interior noise levels can be maintained. A “controlled area” is defined as a piece of land

- designated by a local authority where in the case of aircraft noise in the vicinity of an
airport the NI, projected for a period of 15 years, exceeds 65dBA.
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In. the SABS publication (0103-1983) entitled “The measurement and rating of
environmental noise with respect to annoyance and speech communication”, certain
-residual sound levels were recommended for residential spaces as a guide for zoning
and planning purposes. It was recommended in that document that land areas be “zoned
with respect to maximum permitted noise levels in order to avoid the long-term problems -
of noise control in the presence of an accumulating residual sound level’. The
recommended sound levels are contained in a table in the SABS document.

Cabinet Guidelines for the consideration of development proposals, changes in land-use,
or subdivision of large areas of land zoned for industrial use within the 70 NI contours
~ were approved in May 1981. These guidelines proposed the adoption of land-use related
- noise zones around all airports in South Africa, implying the rejection of all development
proposals within the 70 NI contour, with the exception of certain public recreational
facilities. In appropriate cases, the development of commercial, light and service
industrial and office uses could be approved, especially those directly related to the
~ airport. No densification of residential areas within the 70 NI contour would be allowed
to preclude negative effects of noise on people living and working within the noise zones.
- These guidelines also protect the aircraft from certain land-uses with respect to height,
- position and smoke emission. From 1981 onwards, this Cabinet decision played an
- important role with regard to noise-control at airports. The Cape Provincial Planning
~ Department adopted the 70 NI noise contour as the limit for residential and other
development in 1986, and in 1988 this decision was legalised in the Guide Plan (Urban
- Structure Plan) for the Cape Metropolitan Area.

2.4.22|ssue.

. The White Paper on National Policy on Airports and Airspace Management addresses
- the integration of airports into their environments. As a fundamental premise, the need
. for balance between the interests of the airport and those of stakeholders near the airport
was to be considered in the development allowed in the vicinity of airports. There should,
therefore, be clear guidelines as to which land-uses should be allowed within which noise

~ level contours. '

 National policy regarding noise control and land-use development should, therefore,
provide efficient guidelines for the formulation of development frameworks and plans to
address these particular issues. As far as possible, they should ensure that no
inappropriate development takes place in a demarcated noise zone.

2;4.2.3 Consi&_akations |

In the White Paper on National Policy on Airports and Airspace Management it is
specified that the authorities responsible for land-use planning and control in the vicinity
of an airport should ensure that future zoning of areas close to airports are compatible
with the airport development.
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This White Paper also specifies that this matter should be addressed through Land
Development Objectives and Integrated Development Plans. However, these two
‘ planning tools cannot be utilised effectively, since the zoning system used by land-use
.plannung authorities is not always appropnate for the control of land-use development.

in some developed countries, there is a tendency towards more conservative noise
control, and stricter regulations are applied regarding acceptable land-uses within certain
noise contours.

‘Some municipalities in South Africa have indicated concem for the scarcity of land for
development and the desire to prevent the sterilisation of large portions of land in noise
contours. The indication is that they would rather relax the present maximum noise levels
related to various land-uses. However, current maximum noise levels for different land-
uses, as expressed in SABS Code 0117-1974, seem to be generally accepted.
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2.4.3 Existing undesirable land-uses within various noise contours

2.4.3.1 Background

“The previous section deals with the ideal or desired situation regarding maximum noise

 levels for various land-use types and, therefore, land-use zoning within the different noise
contours around an airport. Where new airports are constructed in undeveloped semi-
rural areas, it is easier to lay down and enforce land-use control around the airport
according to predicted noise contours. However, many of the existing airporis are
located in urban areas where considerable surrounding development has taken place, not

all of which takes the noise contours of the airport into account. With new policies being
promulgated or existing policies confirmed, the question of what should be done with that
misplaoed development arises — the so-called undesirable or incompatible land-use ir:
relation to the specific noise zone within which it is located.

A wide \Qariety of actions has been implemented in other countries for similar situations,
‘including:

« comprehensive and integrated planning

« environmental impact assessments

s land acquisition and relocation :

= pnoise insulation programmes, and the revision of building codes
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~ = subdivision regulation and tax-incentives

= transaction assistance and transfer of devélopment rights.

- lssue

Although the SABS Code 0117-1974 has been in existence since 1974 and the relevant

' Cabinet decision since 1981, there is in many areas no compulsory legal requirement

2433

with regard to maximum noise levels for different land-uses in existence in the country.
This is aggravated by the fact that, to date, noise contours have existed at many of the
airports. In consequence, there are land-uses located within certain noise zones at
many airports that should not be there The question is how many such cases exist
and how should it be addressed.

Considerations

~ Where a building is used for a purpose that is undesirable within certain noise levels,

that building may be utilised for a more compatible purpose that is permissible in that
higher noise level. However the practical implications of such a change in building
utilisation must be considered.

In other countries, the insulation of buildings located within noise contours that exceed
permissible noise levels, has been successfully achieved. In many such countries,
people insulate their homes in any case against extremely cold temperatures and it is
relatively easy to further insulate them against external noise. It is questionable
whether insulation is as practical in South African conditions where the climate is
milder, building methods differ, people utilise the outdoors more frequently, and
mformal and low- cost housing types preclude easy insulation.

Where a local authonty allows an existing incompatible land-use as an exception due
to specific circumstances, this may stir dissension among those who have been
unsuccessful in their relocation applications.

In some cases, the most economical option may be for the airport owner to obtain all
the land within certain noise contours for its own airport-related use, or to demolish all
existing buildings on such properties to prevent future problems, claims or costs.

With the proposal that all aircraft pay noise levies on landing fees, a fund will be
generated to be used for noise-related matters at and around the airport. This fund
could be allocated to a variety of actions regarding incompatible existing land-uses,
such as insulation, relocation and other procedures to address the problem of land

~ development adjacent to an airport where high noise levels should preclude such
development.
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2.4.4 Development of land-use changes within noise contours, and changes of contours
due to changes in airport activities

2.4.4 1 Background

If land-use zoning and all associated financial implications are determined by noise
contours, it is important that these noise contours should not be subject to continuous
change and, if changes are made, then contours should preferably be relaxed rather than
made more onerous. : ' '

2.4.4.2 |ssue

Due to the effect of noise contours on development around airports, noise contours
should be determined such that land development rights are not susceptibie to frequent
change. :

Clarity is needed conceming permissible development on airport property (ie within noise
level contours above 85 NI). There is an increasing tendency to use airport property for
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 uses that are non-aviation related (such as hotels, offices and businesses). This may |
' create situations where undesirably high noise levels are experienced with these land-
uses.

2.4.4.3 Considerations

It is difficult to estimate the influence of an airpert far into the future. If this is not properly
done, large portions of land may have to be sterilised unnecessarily for long periods of -

time. In future, new types of aircraft could also have totally different noise influences at ™~

our airports, or passenger volumes may change. For this reason, it is important that :
airports determine their noise contours for the reasonable planning period of 15 years,
and that these should be honoured as far as possible.

When planning the expansion of an existing airport, all role-players (authorities and
airport owners) must ensure that this new airport development, or increased operations
remain in harmony with the environment, taklng into consideration the effect of increased
airport noise. )

The zoning system used by land-use planning authorities does often not apply to land-use
developments at airports. In many instances, airports have poorly utilised the total
available land. However, the trend is moving towards an increasing number of
commercial developments at airports, such as offices, shops, tourism facilities, hotels,
restaurants, garages, and warehouses. Such developments are often motivated by the
need to utilise available land optimally and to maximise non-aviation income. No land-
use development at an airport should, however, be in conflict with the land-use planning
done by the local authority within the wider area in which the airport is located.

The White Paper on National Policy on Airports and Airspace Management states that
attention to the demarcation of noise contours in the municipal spatial planning
frameworks is needed to ensure that no inappropriate development takes place in the
demarcated noise zone and noise controlled area.

It also states that provinces must include policies and strategies relevant to airport
development for all airports in the Provincial Transport Frameworks and provincial spatial
development plans, as well as the LDOs.

The White Paper also requires a greater focus on the development of non-aeronautical
revenue generation to improve the overall financial situation of aiéporls. These
developments should be included in the airport development plan, which is subject to
approval by the responsible municipality. Non-aviation land-use development at an
airport should be done in accordance with local legal stipulations in the same way as any
other local land-use developments :
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245 Environmental impact assessments and management plans -

2.4.5.1 Background

There is growing concern in South Africa that the environmental impact of airports is
unacceptable and inadequately controlled. Measures are needed to ensure that the
environmental impact and noise pollution from airports are properly managed and
controlled. Many communities are displaying growing resistance to the increasing noise
pollution from airports located in residential and commercial areas. The prevalent method
used to determine the environmental impacts of an airport and the effect of aircraft noise
on communities and land-uses, is an Environmental Impact Assessment (EIA) as
required by the Environmental Conservation Act under specified circumstances.

According to PART 139 of the Civil Aviation Regulations, titled “Aerodromes and
Heliports: Licensing and Operation”, an environmental impact report, if required in terms
of the Environmental Conservation Act, has to be submitted as part of an application for
a licence or an amendment thereof (Section 139.02.10).

Under the general duties of a licence holder (Section 139.02.19), he will be responsible
for the monitoring of aircraft noise on and in the vicinity of an aerodrome, and the
reporting of violations to the Commissioner. This requirement necessarily has far
reaching implications. :

Under the maintenance of an aerodrome environmental management programme
(section 139.02.23), the licence holder shall operate the aerodrome in accordance with
the provisiens of the Environmental Conservation Act, and the regulations made
thereunder (i.e. the Noise Regulations), together with the recommendations and
requirements in any relevant Specifications or Codes of Practice published under the
Standards Act (Act No. 29 of 1993). This gives a significant legal standing to the
recommended limits specified in SABS 0117, as well as the NI 65 limit specified in the
Noise Regulations.
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2.4.5.2 |ssue

When new airports are planned ‘or existing airports upgraded, the necessary
environmental studies must be done in terms of current environmental legislation.

2.4.5.3 Considerations

In terms of Section 21 of the Environmental Coniservation Act, 1989 (Act 73 of 1989), the
Minister of Environmental Affairs has, under Govemment Notice R1 182 of 5 September
1997, identified activities which may have a substantially detrimental effect on the
environment and which will, under certain circumstances, be subject to an appropriate
environmental impact assessment. These activities include the construction or upgrading
of airfields and associated structures outside the borders of town planning schemes, as
well as changes in land-use from, for example, agriculture to any other land-use,
‘including that of airports. ' o

Mény of the larger airports in South Africa fall within the border of a town planning
scheme and the above requirement would then only apply if there is a change in land-use
in that, for example, additional land has to be obtained for the extension of the airport.

The question arises whether consideration should not be given in future to amend the
legislation to include airports within the borders of a town planning scheme. Actions that
could require an environmental impact ‘assessment include major runway extensions or
re-alignments, new runways and fundamental changes to the operation of the airport.

24.6 Declaration of noise exposure by sellers of property

2.4.6.1 Background

Many of the complaints concerning aircraft noise could have been avoided if residents
in areas adjacent to airports had been propeﬂy__ in’formé_d about the expected noise levels
before they purchased their properties. The 'ignqranc':e of house-buyers can be exploited
by sellers of property who conceal the facts from them.
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2.4.6.2 Issue

Declaration of the fact that the property for sale is situated within certain noise contours
should be made obligatory on the purchase contract documentation to prevent land-
owners from deliberately concealing this fact since it may affect the price of the property.

Where a particular land-use has been allowed on condition that insulation to an
acceptable standard is incorporated in the design of the building, it is also important to

state this fact in the purchase contract documentation.

2.4.6.3 Considerations

It should be compulsory for land-owners to declare the fact that the property for sale is
situated within certain noise contours that could affect the price of the property directly
or indirectly, and to include this declaration in the purchase contract documentation.

2.4.7 Handling of complaints, claims and exceptions

2.4.7.1 Background

Annoyance is the most prevalent effect of aircraft noise. While the overall, or average,
community attitude to noise levels is usually reported, it is important to note that some
individuals are far more and others far less, upset or annoyed by the noise in question.
Other significant effects of aircraft noise are:

= speech interference
= sleep interference
= hearing damage risk.

Some of the less fn‘equently identified effects of noise on humans are:
= physiological (cardiovascular and circulatory) problems

= psychological problems (stemming from intense annoyance)
= social behavioural problems. -
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At present,' there is no conclusive evidence to link these effects with aircraft noise.
" Research results often conflict and are even controversial. Factor such as an individual’'s
fear of aircraft crashing, perceptions concerning the economic importance of the airport,

income, occupational status, and other social factors are all responsible for differences
-in mdlwdua! toleranoe of aircraft-related noise.

The lmpaci of noise on Iand-use and on the community depends, inter alia, on the type

of aircraft, number of movements, operatlng procedures, time of day, and seasonal or
meteorological procedures, as well as local factors such as the specific type of land-use,

- type of buildings occupied, distance from the airport, ambient noise levels, and
. community attutudss These factors affecting human response can be divided into two

groups:
NOISE FACTORS HUMAN FACTORS
= number of events ~_® hearing sensitivity
= sound level o = activity/location
= duration - .= conditional response

~* spectral content
= ambient ba_ck_ground

: The SABS has ldentlf ed Ieveis of excess noise and community responses as ranging
between 5dB(A) and 20dB(A), with few complaints for the former and vigorous
-community reaction to the latter. The SABS Code (Table 6 of 0103:1983) was amended

- in 1997 to specify the categones of community/group response to environmental noise

as follows:
Categories of community or group response (as amended in 1January 1997)
. . E : 2, [ 3
Excess dB Estlmated commumtyfgroup response
Category Description
0 None No observed reaction
>0</=5 | Little Sporadic complaints
- >5</=10 Medium | Widespread complaints
>10</=15 Strong Threats of community/group action
>15 . | VeryStrong | Vigorous community/group action

The _following ﬁgure gives an indication of the percentage of the community that
experience annoyance at the various noise levels. It is interesting to note that even where
the DNL noise levels are below 60 dBA, a certain percentage of the community will still
complain.
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SR % Annoyed
—&—DNL Level

Source: Airport Planning Course notes, Institute for Transport Tec;hho!ogy,
Aviation Research Centre, The University of Texas at Austin.

Apart from the:direct effect of noise on communities, the other aspects that may be
affected by aircraft noise, include the following:

« real estate values

= certain land use types

» wildlife (breeding programmes and tourism may be disrupted)
= farm animals (production may be negatively mﬂuenoed).

2.4.7.2 Issue

Because perceptions of noise différ between individuals and c0m‘mu.inities‘ some people
will still be annoyed and may complain even lhough aircraft noise is within “acceptable
levels”. :

At present, because of the lack of actual continuous noise measurements, the frequency
and nature of complaints cannot be evaluated against actual activities of aircraft at an
airport. It is important to monitor noise levels effectively and to have the information
available when handling complaints.

“Also, residents of adjacent areas must be informed of the permissible levels of aircraft
noise within a certain distance of the airport. For this purpose, the general public should
have access to noise contours and other noise information.
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2.4.7.3 Considerations

The White Paper on National Policy on Airports and Airspace Management states that
attention must be given to consultation mechanisms between local government, the
CDCAA and airport-owners regarding any proposed development in the various noise
zones or noise-controlled areas around an airport.

The White Paper also specifies that public participation must be encouraged in decision-
making, especially where residents on land surrounding airports, airport-users and other
stakeholders will be influenced by the development, expansion and upgrading of the

 airport or adjacent land-uses. It states that public participation should be facilitated in the
process of preparing LDOs and IDPs.
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3. AIRCRAFT ENGINE EMISSIONS

3.1 INTRODUCTION

This chapter endeavours to develop a national policy on aircraft engine emissions.

. There is a general lack of data to indicate clearly the magnitude of the problem of

aircraft engine emissions, but indications are that it is not a major problem at

present, especially in comparison to the problem of aircraft noise. This does not

-mean that air pollution from engine emissions is not important and will not develop

into a serious problem if not carefully monitored and controlled. The purpose of the
policy development is, therefore, to provide for such monitoring and control.

To create an understanding of the complex issue sui'rounding engine emissions, a

short discussion on air pollution and air quality at airports, including sources of

pollution and ways to reduce emission is given as an introduction. Thereafter, the

status quo at South African airports is discussed and also the current legal situation.
 Then a number of issues with policy recommendations are ‘giv_e'n.

. -

This policy deals with aircraft operation at and in the immediate vicinity of airports
_(extending to about 1 km above ground and up to about 3 km outside the airport
boundaries). The policy does not address aircraft at high altitude. Furthermore, it
‘does not deal with other land and airside operations at the airport. |

3.1.1 Air pollution

Air pollution results from the discharge of gas, liquid (vapour), or solid (particle)
matter into the atmosphere as a result of human activity at levels unacceptable to
the human, natural, and/or physical environment. '

Air pollution causes a wide variety of health effects that range from eye iritation to
heart and lung damage, and even premature death. It can also impair visibility and
reduce crop production, as well as damaging ecosystems, national parks,
wilderness, built-up areas, and water bodies. Air pollutibn emanates from many
different sources: "stationary sources" such as factories, power plants and smeiters;
"mobile sources” including cars, buses, aircraft, trucks, and trains; and “natural
'sources” such as wildfires, windblown dust, and volcanic eruptions. |

Aircraft emissions are estimated to contribute approximately 2 - 3 % of global
carbon dioxide emissions, but other exhaust products can significantly influence
global warming. '
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3.1.2 Air quality at airports o

Over the past few decades, noise has been the major environmental issue
associated with airports and aircraft, though local and global effects of aircraft
emissions on air quahty have recently also begun to gain precedence on the
environmental agenda. Although technologlcal advances help to reduce emissions,

a continued i increase in emissions is expected due to anticipated growth in air traffic
movements

Emissions from aviation derive from aviation fuel combustion and other airport
activities. They comprise malnly of hydrocarbons (HC) including volatile organic
compounds (VOC), carbon dioxide (COy), carbon monoxide (CO), oxides of
nitrogen (No,), black smoke, lead (Pb) and sulphur dioxide (SO,).

3.1.2.1 Sources of pollution
Activities at airports

Air pollutants resulting from airport operations are emitted from several types of
sources: aircraft main engines and auxiliary power units (APUs); ground support
equipment (GSE), rncludlng vehicles such as aircraft tugs, baggage tugs, fuel
trucks, maintenance vehicles, and miscellaneous other vehicles used to support
aircraft operations; ground access vehicles (GAV), including off-site vehicles used
by passengers, employees, freight operators, and other persons utilising the airport.
The US Environment Protection Agency estimates that aircraft engines may
comprise approxlmately 45 % of total air pollutant emissions from airport operations:
GAV account for another 45 %, and APUs ancl GSEs combined to make up the
remaining 10 %.

The effect of airports on the air quality of the wider environment is difficult to
quantify. The overall contribution of airport-related poliutants to the global
environment is considered to be small. International literature suggests that
emissions due to airport activities generally make up less then 1 % of global
emissions in each of the main poliutants mentioned above. It has also been
estimated that aircraft emlssuons themselves contnbute some 2 — 3 % of global
carbon dioxide emlssmns though these mc!ude emissions at altitude.

The impact on the local environment, which is the focus of this Policy, is uncertain
both in the local and in the international context. Again, the overall contribution in
relation to other local sources is expected to be small, but a lack of data means this
is difficult to verify. However, there is significant concern regarding airport pollution
leading to the adoption of policies in the USA and Europe to control and monitor
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this. For example, sufficient concemn exists at several major European airports for
their policies to include financial penalties against non-compliant aircraft using these
airports.

In South Africa, there is an overall lack of data to draw a firm conclusion on the
issue of air quality around airports. Limited complaints have been received at a few
of the major airports, though monitoring at one location suggeéted that the
contributions due to the airport were negligible. Clearly, local conditions vary due to
a wide range of factors, which need to be considered.

International statistics suggest that the oxides of nitrogen comprise about 42% of
the total aircraft-related emissions, carbon monomde approximately 33% and
hydrocarbons approximately 11%

Emissions from aircraft operations

Generally a main source of pollutant emissions from an airport is the aircraft.
Emissions arise from different modes of aircraft operation, namely: idle, taxi, take-
off, approach and landing. The mode of operation places different demands on the
aircraft engines, resulting in fluctuatlng pollutant emissions. For example, carbon
monoxide and hydrocarbon emissions, which arise from incomplete or poor
combustion, are generally greater during taxifidie operations. (Many hydrocarbons
are odorous. The typical airport smell of unbumed and partially burmed kerosene is
evidence of this) However, NOx is generated largely by the oxidation of
atmospheric nitrogen in the combust:on process. As such, its production is
proportional to the combustion temperature and emission of NOx is, therefore, at its
highest during the take-off phase, when the engine is generally producing maximum
power. Emissions of carbon dioxide are directly related to the amount of fuel
bumned. During the landing phase the combustion is delivering some 30 % power.
At such a setting, NOx is still a significant pollutant. However, CO and HC
emissions become increasingly signiﬁcant as the combustion thrust output falls.

Landing and take-off (LTO) cycle

Estimating aircraft emissions focuses on a mixing zohe which comprises a vertical
column of air that begins at the earth’s surface, with a height (mixing height) equal
to the inversion layer thickness. Air emissions within this zone are trapped by the
inversion layer and ultimately affect ground level poliutant concentrations. When
aircraft are above the mixing zone, the emissions tend to disperse and have no
ground level effects. Aircraft operations within the mixing zone are defined as the
landing and take-off (LTO) cycle. ' "
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Other emission sources related to aircraft operations

e An auxiliary power unit (APU) is a typical part of large aircraft. The APU provides
power and preconditioned air to maintain the aircraft's operability when the
aircraft is on the ground with its engines shut-down, and ground-based power
and air sources are unavailable.

o Besides exhaust emissions, air polluting emissions also occur from refueling and
spillage evaporation, pre-flight checks on the aircraft, and diurnal temperature
cycles that cause the fuel tank to vent.

3.1.2.2 Methods of emission reduction
New technology

Emissions of CO represent fuel combustion inefficiency and, due to economic loss
pressure has been exercised to reduce CO emissions by enhancing the fuel
economy of aircraft. Modemn engines are now extremely efficient, buming 99 % of
all fuel supplied. This results in low emissions of smoke, CO and HC. However,
these efficient engines require temperatures and combustion pressures, which
result in increased NOx emissions. Engine manufacturers are now developing
technological improvements that allow lower NOx emissions without impairing fuel
efficiency.

Improvements in airport operations

Significantly reduced environmental impact can result from improved use of aircraft.
In the short-term, an increased load factor could be put into operahon However,
potentlal operational measures include:

e operating aircraft at speeds and altitudes that minimise pollutant emission,

¢ improving air traffic control efficiency,

' improving the efficiency of airport heating and power supplies,

e using clean fuel mﬁides for land/airside traffic,

e supplying reliable and efficient connecting public transport systems to and from
the airport,

o fiscal inoentwes ie taxatlon on aviation fuel, etc.

Introduction of restrictions

- Another way of improving air quality at éirport.s is by introducing restrictions on the
type of aircraft accepted at airports, or limiting the number of airport movements to a



STAATSKOERANT, 24 DESEMBER 1998 No. 19624 75

certain level, which is econofnically and politically feasible. Phasing out older
aircraft for noise purposes would, however, also bring about a tremendous
improvement in engine emission quality.

3.2 BACKGROUND

3.21 Status quo at South African airports

3.2.1.1 Standards
To date no formal air quality standards have been determined for or enforced at

South African airports. However, there is a need to introduce airport operation
related standards and recommended practices. '

3.2.1.2 Atmospheric Pollution Prevention Act (1965)

The South African Atmospheric Pollution Prevention Act (No. 45 of 1965) is the
principle means of legislating control of air pollution. This act is based largely on the
older British legislation and the principle of best practicable means. In other words,
the costs of controlling air pollution emissions and ability of the industry to effect
such control are weighed up against the need to control the emissions. The
emphasis of the Act is on controlling air pollution at source, and South Affica,
therefore, has no Iegally binding ambient air pollution standards. However, such
standards are needed to plan new developments, or to monitor existing air pollution.
For this purpose, the Chief Air Pollution Control Officer (CAPCO) has adopted
various guideline standards. These guidelines serve to indicate concentrations of
respective pollutants that should not be exceeded in ambient air, but do not have
legal force in themselves. These standards are comparable with the United States
Environment Protection Agency’s health-based national air quality standards, but
are less strict than the (World Health Organization’s) standards.

3.2.1.3 Draft White Paper on Integrated Pollution and Waste Management for South Africa:
A _policy on Pollution Prevention, Waste Minimisation, Impact Control and
Remediation, August 1997 :

Airports will be one of the issues to be considered in the proposed Integrated

Pollution and Waste Management Policy, which focuses, infer alia, on a shift to

prevention. The policy on air pollution management is to consider pollution on a

local, regional, national and global scale. Issues such as atmospheric pollution,

malodour generation and control are covered, as well as vehicle emissions and
- noise.
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3.2.1.4 The White Paper on Environmental Management Policy for South Africa

The vision of the White Paper on Environmental Management Policy for South
Africa is one of a society in harmony with its environment. The objectives are:

» "“To prevent, reduce and manage pollution of any part of the environment due to
all forms of human activity, and in particular from radioactive, toxic and other
hazardous substances.

* To set targets to minimise waste generation and pollution at source and promote
a hierarchy .of waste management practices, namely reduction of waste at
source, re-use, recycling and safe disposal as the last resort.

.. »: To regulate and monitor waste production, enforce waste control measures, and

- co-ordinate administration of integrated pollution and waste management
through a single government department.

‘e To set up information systems on chemical hazards and toxic releases and

ensure the introduction of a system to track the transport of hazardous materials.

e To ensure the protection and proactive management of human health problems
related to the environment in all forms of economic activity.

* To promote cleaner production and establish mechanisms to ensure continuous

- improvemenits in best practice in all areas of environmental management.”

3.2.1.5 Aircraft emission standards

ICAO’s document, entitled Environmental Protection, Annex 16 to the Convention
- on International Civil Aviation, Volume II: Aircraft Engine Emissions, second edition,
1993 sets out standards for aircraft engine emissions. This document deals with
engine certification on the basis of emissions produced. A summary of the
standards is given in Annexure E6. This document and its standards have been
given legal status through the “South African le Aviation Technical standard SA-
CATS-ENVIRO Enwronment Protection”.

3.2.1.6 Limitations on the develogment of national gollgg on aircraft engine emissions

In developing the National Policy on Aircraft Engine Emissions, various limitations
became evident, inter alia:

. ihsufﬁcient available information on the relationship between aircraft operations
and ambient air quality,

e inadequate communication between different government departments

 environmental legislation in South Africa still in its infancy, etc.
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3.3 NATIONAL POLICY ON AIRCRAFT ENGINE EMIS_SIONS g

3.3.1 Framework
The National Policy on Aircraft Engine Emissions proVideS the principal framework
for national, provincial and local actions to protect air quality from airport operation
related negative impacts. Air pollution preventton needs to be emphasmed rather
than remediation. . e "

3.3.2 Goals and objectives of the policy &
The goal of the policy is to determine '_the eﬁdent of engine efn_issioﬁ poliution and to-
provide a set of policy guidelines to support natidnal and local plarjning and control
at airports and their surrounds. In particular, the policy is aimed on the one hand at
the needs of the airport operators and provincial and local authorities on the other.
The following objectives are important:
e to obtain sufficient data through regular monitoﬁng to detennine‘the éx‘tent and

seriousness of the problem of aircraft engine emussuons and to assist |n the

development of suitable standards and policies

« to provide the background to establlsh national air quallty standards tor atrcraﬂ
engine emissions : :

* to ensure that these standards are met or attamed in co-operatlon with major
players and stakeholders

¢ to reduce pollutant emissions related to airpost operation

o fo take steps to limit the damage to the stratosphenc ozone Iayer due to anrcraft
engine fuel emissions -

« to ensure that sources of toxic pollutants related to airport operations are well-
controlled ' e T : '

3.3.3 Assessing the impact

For the purposes of rneasurement and monltonng, attention is drawn to the
following: : ' ;
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e The assessment should be done in terms of the ambient (background) air
quality, including the cumulative effect on the environment.

¢ The ambient air quality will be assessed on the basis of guidelines, prepared by
the Department of Environmental Affairs and Tourism according the Integrated
Pollution and Waste Management Policy.

» Short-term and long-term impacts should be clearly stated.

Results of air quality assessments should be made available to the public.
3.3.4 Key issues, considerations and policy guidelines
3.3.4.1 General considerations

Aircraft and aircraft engines are intemational commodities and, as such, are
designed and manufactured to meet international standards. The problem arises
when old and environmentally unfriendly aircraft are used. This is a complex
situation. The following were representative of the general considerations raised
while developing a national policy on aircraft engine emissions:

» The lack of definitive data on how big the influence of aircraft engine emissions
is on the overall air quaiity in the vicinity of airports in South Africa limits the
guidelines proposed in this policy.

* Uncertainties still exist conceming the extent of background air pollution in
relation to aircraft engine emissions.

¢ “To do nothing” is an unacceptable aiternative in addressing issues related to
aircraft engine emissions.

¢ Responsibilities cléariy identified must be among the various role-players.
3.3.4.2Role of the Environmental Committee

An Environmental Committee should be established as part of the Consultative

Forum at each airport. This committee should deal with issues related to noise and

air pollution and should provide a communication channel between all stakeholders
and maijor role-players.
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3.3.4.3 Air quality and monitoring

The main aim of the engine emission ‘policy is to establish a proper monitoring
system for relevant data on engine emissions to be obtained. The interests of those
concerned will be better protected if a monitoring system is in place.

When dealing with aircraft engine emissions, it is important to remember that aircraft
are a part of a much more complex system and attention should also be paid to the
ambient air quality. Thus two sets of standards should be applicable:

e Ambient air quality - standands which will be adopted by the Departmerit of
Environmental Affairs and Toun;nsm in relation to the Integrated PO"UtIOﬂ and
Waste Management Policy, musi, be recognised and enforced.

e Measurements - This policy ackan@ledges and accepts the standards set in the
ICAO Annex 16, Volurne ] (1993) doagment

Considerations

! In general, air quality is not widely monitored in South Africa. More attention should
be paid to the cumulative effect of different sources of pollution. Implementation of
"' permanent monitoring stations would be the ideal solution for air quality monitoring,
but the cost is estimated to be too high in relation to the relatively insignificant

~ impact of aircraft emission.
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3.3.4.4 Fuel dumping

Issue

Although fuel dumping does not occur often, clarity is needed on when fuel dumping
(venting) is allowed and what procedures are to be followed.

Considerations

Fuel dumping is acceptable in emergency situations only and must be executed, as
far as possible, with concem for the wider environment. |
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3.3.4.5Influence on bio-physical environment

Issue

The extent of aircraft engine emissions on the biophysical environment in the vicinity
of South African airports in environmentally sensitive areas is not clear.

Considerations

Further investigations are necessary to determine the impact of aircraft engine
emissions on the biophysical environment, especially in areas where the natural
environment is sensitive to economic development.

3.3.4.6 Acceptance of certain aircraft types

Issue

As older generation aircraft engines emit more poliution than the newer ones, itis

. jmportant to know what the policy would be with regard to acceptance of older

"aeroplanes and what restrictions would be plaoed on alrcraft operating domestccally,
R and on those crossing our borders.

Considerations

The alm is to reduce the number of aircraft and aircraft engines whlch produce
) harmful emissions. The aircraft noise policy recommends that Chapter 2 aircraft
. (ICAO Annex 16 Vol. 1) be phased out over a certain period. This would also have
a positive effect on engine emissions. In Chapter2.1 of this document, all the
_ necessary considerations are discussed fully. ICAO Annex 16 Volll also
= --_establ_ishe_s engine emission requirements applicable to aircraft and aircraft engines.
.. .As an ICAO member, South Africa complies with Annex 16 Vol Il. '
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3.3.4.7 Review of policy
- Because of the current lack of information on ‘engine emission pollution, the
proposed monitoring process and other developments, locally and intemationally,

will require a revision in the proposed policy.

Considerations

The National Aircraft Engine Emission Policy should be a living document, reviewed
and amended in accordance with technological innovations, international trends in
air traffic, and compliance with international standards and requirements.

3.3.4.9 System of management and reporting
Issue -

| -To ensure a successful monitoring system of aircraft engine emissions, it is
necessary to introduce a management and reporting system. The National Policy on
Aircraft Engine Emissions will ensure that such a management and reporting system
is in place. '

Considerations

A primary requirement at airports, new and existing, will be the preparation and
implementation of such a management and reporting system. An Environmental
‘Management Plan by its nature is a management tool, which incorporates the
means of planning, monitoring, evaluation and feedback.
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The EMP of an airport will have to be presented to SACAA on an annual basis.

3.4 ROLE-PLAYERS AND THEIR RESPONSIBILITIES

irport operators in consultation
with  airport  environmental | e
committee .

monitor air quality and record data
control activities at airport

‘monitor aircraft numbers, types, movements
_ ensure'System of management and reporting

oomply with current legislation

~ liaison with local, provmcnal and national authontles

SA Civil Aviation Agency o

issue license for airport activities
ensure compliance with this Pollcy

- comply with ICAO standards and requurements

comply with current legislation
carry out reviews and updates as stated in the body of this

document.

liaison = with  airport operatorslowners govemment
departments, local and prownclal authorities.

Local Authority .

monitor and regulate matters of air pollution (in
conjunction with proposed Integrated Poliution and Waste
Management Policy) '

must have understanding/knowledge of other poliution

~sources in the area

facilitating/policing of air quality in their area of jurisdiction.
lisison with public, airport authorities, government
departments, local industry, and provincial government.
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Department of Environmental
Affairs

review and update standards (re : air quality)

propose changes, if necessary

overarching auditing function to ensure adequate ambient
and compliance monitoring (as set out in the Pollution and
Waste Management Policy)

Department of Health

. specialist support and advisory role on air pollution related
~ matters

liaison with the Civil Aviation Agency

Provincial Government

comply with current legislation

approval of new proposals for development (airport
complexes);

must have overall understanding of level of authority and
lines of communication where airports are concerned
liaison with public, airport authorities, govermnment
departments, local authorities and industry.

Environmental Committee

receive and process complaints from the public
ensure open lines of communication between all
stakeholders and role players
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ANNEXURE A

List of organisaﬂoné,'-.ihstitutions' and individuals who participated throdﬁh .
attending the plenary, workshop or meetings or who have submitted input or
comments F ke

African Airport Consultants (Pty) Ltd

AIR BP

Air Traffic and Navigational Systems Ltd (ATNS)
Airbus Industrie

Aircraft Owners and Pilots Association (AOPA)

Airlines Association of Southem Africa (AASA)

Airlines Pilots Association South Africa (ALPA-SA)
Airports Company of South Africa Limited (ACSA)
Anium -

ASC

Beek CZA - Aviation Writer

BKS (Pty) Ltd

Board of Airline Representatives Johannesburg Airport
Boksburg City Council '
Boshoff Gerhard Clir., Councillor of City of Tygerberg
British Airways - Comair ; ‘
Cape Town City Council

Cape Town Intemational Airport

Cape Town Metropolitan Council

Centurion City Council

Chittenden Nicks Partnership

City of Tygerberg |
CSIR Aerotek - Manufacturing and Aeronautical Systems Technology
De Villiers B. Prof., University of Stellenbosch

Denel Aviation

Department of Environmental Affairs and Tourism
Dept. Housing and Planning Provincial Admin., Western Cape
Eastern Gauteng Services Council
Edenvale/Modderfontein Metropolitan Local Council
Erasmus Farm : '
Express Air Services

Goodwood Forum

Greater Benoni City Council

ICAO Eastem and Southern African Office
Johannesburg Intemational Airport Action Group/Noise Committee
Kempton Park Ratepayers’ Association

Kempton Park/Tembisa MLC

Khuthele Projects (Pty) Ltd

Mammon Rendall

Mr. Dave Johnson (personal capacity)

Mr. Landsberg — Boksburg

PD Naidoo & Associates

Pietersburg/Polokwane - TLC

Pretoria Presidents Association Ward 12

Pro Acoustic Consortium
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Pro Acoustics

Provincial Administration of the Westem Cape: Dept. of Housing and Planning
Provincial Administration of the Westem Cape: Dept. of Transport
Provincial Department of Agriculture, Conservation and Environmental Affairs
Rand Airport

Reaching Out CC

Robert Boggis — Kempton Park

SA Express Airways

SA Petroleum Industrial Association.

Sabena Nationwide

SABS

SAFAIR

South African Acoustics Institute (SAAI)

South African Air Force

South African Airways

South African Airways Cargo

South African Civil Aviation Authority (SACAA)

South African Express Airways

Stanway Edwards Ngomane Associates

Sun Air

TransAcfit Witfontein

Tygerberg Medical Faculty

VKE Engineers

Waywing Consultants
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ANNEXURE B
List of Abbreviations
ACSA Airports Company South Africa Limited
AFCAC African Civil Aviation Commission
AIP Aeronautical Information Publication
ANS Air Navigation Services
'ATC Air Traffic Control
ATNS Air Traffic and Navigation Services Company Limited
[ATS Air Traffic Services
CAR Civil Aviation Regulations
CCA Commissioner for Civil Aviation -
CDCAA Chief Directorate: Civil Aviation Authority within the DOT
COLTO Committee of Land Transport Officials
CSIR Council for Scientific and Industrial Research
DOE Department of Environment (Department of Envnronmental Affairs and Tounsm)
DOF Department of Finance - '
DCH Department of Health -
DOT Department of Transport
EIA Environmental Iinpact Assessment
EMP Environmental Management Pian
EU European Union
I&AP's Interested and Affected Parties
IATA International Air Transport Association
ICAO International Civil Aviation Organisation
IDP Integrated Development Plan
IEM Integrated Environmental Management
IPWM Integrated Pollution and Waste Management
ISA International standard atmosphere
ITP Integrated Transport Plan
LDO Land Development Objectives
NI Noise Index
Ppm Parts per million
RDP Reconstruction and Development Programme
SAAF South African Air Force
SABS South African Bureau of Standards
SACAA Civil Aviation Agency
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South African Civil Aviation Authority

SACAA
SADC Southemn Africa Development Community
SANDF South African National Defence Force
US EPA United States Environmental Protection Agency
vOoC Volatile Organic Compounds
WHO ‘World Health Organisation
List of symbols
€0 Carbon monoxide NO. Nitrogen dioxide
CO, Carbon dioxide - | NOy Oxides of nitrogen
Dp The mass of any gaseous poliutant 03 ' Ozone
emitted during the reference emissions
landing and take-off cycle. =
Fn Thrust in International Standard Pb Lead
 Atmosphere (ISA), sea level for the glven 1
| operating mode. "
Foo Rated output SN Smoke number
F*o0 Rated output with afterbuming apphed SO, Suiphur dioxide
HC ‘Unbumed hydrocarbons Roo Reference pressure ratio
NO . - Nitric oxide
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ANNEXUREC

List of Definitions

“Airport development plan” the overarching development plan of an airport, that
includes all aspects in the master plan and the precinct
plans of the airport, including future infrastructure and
operational changes

“Airspace” the space above the surface of the earth up to a height

where an aircraft is no longer able to derive support from
the atmosphere

“Environmental sustainability”

the continued existence of positive environmental conditions

“Financial sustainability”

the continued existence of positive financial conditions

“integrated developmient plan a plan prepared and managed by local govemment which

(iDP)” " addresses transport, land-use and other aspects, as
stipulated in the Local Govemment Transition Act

“Integrated transport plan (ITP)” a plan prepared by a transport authority in terms of the

national Land Transport Bill, 1997, or any similar provincial
legislation, which covers the planning, development,
reguiation, provision and management of the land transport
system, including transport infrastructure used for private

‘and public transport, and public transport services

“International airport”

an airport equipped with facilities needed to accommodate
international flights

“International and national

as referred to in the Constitution, means airports owned and

airports” operated by ACSA at the time of promuigation

“Land development objectlves the objectives stipulated in the Development Facilitation Act

{LDOs)” :

“Major airports” public-use airports with a substantial number of daily
passenger movements or freight tonnage, and include

_ primary airports

“Master plan” the plan that addresses developments to the airside of the
airport, including aviation elements such as runways,
taxiways and loading areas

“Military airport” operated by the SAFF in terms of the SANDF Act, normally

for military use and control

“Municipal airport”

an airport owned by a municipality

“Muniqipality’-‘

any local government as contemplated in the Local
Govemment Transition Act
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“Primary airport” airports serving international travelers and having significant
| strategic and economic value to the oountry and region as a
whole :
“Sustainability” to be able to continue
“Transport authority” a local or provincial authority responsible for transport
- planning and development, which had been declared as
such in terms of the National land Transport Bill, 1997, or
similar provincial legislation :
“Vici_ni_t_y’_’ 2, the influence area of an airport, including the landside of the
o airport. |
: Afterburmng a mode of engine operation wherein a combustion system
| fed (in whole or part) by vitiated air is used.
Approach Phase the operating phase defined by the time during which the
_ engine is operated in the approach operating mode.
Climb phase_- _ the operating phase defined by the time during which the
o engine is operated in the climb operating mode.
-Hydroc_arboﬁs . the total of hydrocarbon compounds of all classes and
o ‘molecular weights contained in a gas sample, calculated as
o B e o o iftheyweféin_tl‘tefoi‘mofmehane.
‘Oxides of nitrogen _ the sum of the amounts of the nitric oxide and nitrogen
AL | dioxide contained in a gas sample calculated as if the nitric
oxide were in the form of nitrogen dioxide.
‘| Parts per m|ll|on (lCAO Annex 16 - | the unit volume concentration of a gas per million unit
__ Volume i) volume of the gas mixture of which it is a part.
- [Plume - | total extemal engine exhaust flow, including any ambient air
1 [ with which the exhaust mixes.
- Rated output - o5 for engine emissions purposes, the maximum power/thrust

available for take-off under normal operating conditions at
ISA sea level static conditions without the use of water

| | injection as approved by the certificating authority. Thrust is

expressad in kilonewtons.

[ Reference pressure ratio

the ratio of the main total pressure at the last compressor
dlscharge plane of the compressor to the mean total

_ _pregsuqe at the compressor entry plane when the engine is
| developing take-off thrust rating in ISA sea level static
‘conditions.

 [Smoke _

| the carbonaceous materials in exhaust emssssons whuch

obscure the transmission of light.

“Smoke Number

the dimensionless term quantifying smoke emissions.
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Take-off phase

the operating phase defined by the time during which the
engine is operated at the rated output.

Taxi / ground idle

the operating phases involving taxi and idle between the
initial starting of propulsion engine(s) and initiation of the
take-off roll and between the time of runway turn-off and
final shutdown of all propuision engine(s).

Unburmed hydrocarbons

the total of hydrocarbon compound of all classes and
molecular weights contained in a gas sample, calculated as

if they were in the form of methane.

Aircraft type definitions

Aircraft classification definitions according to ICAO Annex 16 Volume .

. Non-noise certified: Jet aircraft manufactured from 1949 - 1965
J Jet Aircraft:

Chapter 2: Subsonic jet aircraft, requiring a runway longer than 610 m at the
maximum certified mass for airworthiness for which either the application for
certificate of airworthiness for the prototype was accepted, or another
equivalent prescribed procedure was carried out by the certificating authority
before 6 October 1977.

Chapter 3: Subsonic jet aircraft requiring a runway length longer than on 610
m at the maximum certified mass for airworthiness for which either the
application for certificate of airworthiness for the prototype was accepted or
another equivalent prescribed procedure was carried out by the certificating
authority on or after 6 October 1977.

Chapter 4: Supersonic jet aircraft

. Propeller-driven aircraft:

Chapter 3: Propeller-driven aeroplanes with a maximum take-off weight of
more than 5 700 kg, of which the prototype was certified on or after 1 January
1985 or if the maximum take-off weight exceeds 9 000 kg, if the propeller-
driven aeroplane was certified on or after 17 November 1988.

Chapter 5: Propeller-driven aeroplanes with a maximum take-off weight of
more than 5700 kg of which the prototype was ceriified between from 6
October 1277 and 1 January 1985.

Chapter 6: Propeller-driven aeroplanes with a maximum take-off weight of
9 000 kg, of which the first prototype was certified from 1 January 1975 to
17 November 1988. _

Chapter 7: Propeller-driven STOL (short take-off and landing) aeroplanes.
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- Chapter 10: Propeller-driven aeroplanes, with a maximum take-off weight not =~

exceeding 9 000 kg, for which- the prototype or denved vsersmn was acoepted
~ on or after 17 November 1988. - : e
“Helicopters

- Chapter 8: Hellcopters w1th a maximum certified take-off mass larger than

2 730 kg.

. - - Chapter 11: Helnoopters w1th a maximum certified take-off mass of less than

2730 kg
Auxiliary power units: Chapter 9 Installed auxiliary power units (APU) and

- associated aircraft systems used during ground operations
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