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FOREWORD 

The purpose of this guidance material is to provide guidance on land-use planning in the vicinity of 
airports and on environmental control regarding airport development and operations. It was 
originally based on conclusions of the Special Meeting on Aircraft Noise in the Vicinity of 
Aerodromes held in 1969 and on the current practices of several States. 

"Land-use Planning" and "Environmental Control" are terms of relevance used by airport planners 
for planning the airport and its environs with a view to ensuring the safety of aircraft operations. 

REFERENCE 

• Aerodrome Design and Operations - lCAR Part (139). 

• Aerodrome Planning Manual (lCAO Doc 9184) Part-2. 
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CHAPTERl 

GENERAL 

1.1 THE AIRPORT AND ITS ENVIRONS 

1.1.1 The compatibility of an airport with its environs is an ideal that can be achieved by proper 
planning of the airport, control of pollution-generating sources, and land- use planning of the area 
surrounding the airport. The aim is to provide the best possible conditions for the needs of the 
airport, the community in the surrounding area and the ecology of the environment. 

1.1.2 Airport planning must be recognized as an integral part of an area-wide comprehensive 
planning program. The location, size and configuration of the airport need to be coordinated with 
patterns of residential, industrial, commercial, agricultural and other land uses of the area, taking 
into account the effects of the airport on people, flora, fauna, the atmosphere, water courses, air 
quality, soil pollution, rural areas (such as deserts) and other facets of the environment. 

1.1.3 Within the comprehensive planning framework, airport development and operations should 
be coordinated with the planning, policies and programs for the area where the airport is located. In 
this way, the social and economic impact, along with the environmental effects of the airport, can 
be evaluated to ensure to the greatest extent possible that the airport environs are compatible with 
the airport and, conversely, that the physical development and use of the airport is compatible with 
the existing and proposed patterns of land use. To the extent that technical considerations permit a 
choice, decisions on runway alignment and other airport development should take into account 
their potential effects on the environment in order to prevent or minimize environmental conflicts. 
In effect, "land-use control" is a term which describes only a portion of the total planning process, 
and even highly innovative controls can have little impact unless they are imposed within the 
context of sound policies and careful planning. "Land-use planning" or "planning for compatible 
land uses which takes into account the needs of airport development" more adequately describes the 
process of achieving an optimum relationship between an airport and its environs. 

1.2 THE NEED FOR ENVIRONMENTAL CONTROL 

1.2.1 In recent years there has been increased public concern regarding the protection of the 
environment from the impact of transportation, and consequently, a growing emphasis on the need 
to employ effective measures to minimize such impacts. Since pollution may be generated within 
an airport as well as within the area surrounding it, environmental controls should be applied at the 
airport and its environs. 

1.2.2 The environment has been defined as including: 

a) air, land and water; 

b) all layers of the atmosphere; 
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c) all organic and inorganic matter and living organisms; and 

d) the interacting natural systems referred to in a) to C). 

Since all of these components interact, disruption to one may have a profound effect on the entire 
system. Therefore, to lessen local and global impacts, it is important that the entire civil aviation 
industry endeavours to control harmful emissions. This includes the management of solid and 
hazardous wastes emanating from paints, lubrication oils, sludge, solvents, toxic chemicals, etc., 
handled at airports. 

1.2.3 Pollution occurring in and around the airport has the potential to affect not only the 
immediate area, but also the surrounding areas. Because it can have an effect on human health and 
the ecology of the surrounding area, efforts should therefore be made towards pollution 
prevention. Environmental controls thus provide a means of either decreasing pollution at the 
source or reducing the potential for negative environmental impacts. Controls such as air and water 
quality guidelines, aircraft engine noise limits, waste management plans, environmental emergency 
plans, and environmental management plans are necessary. 

1.2.4 Airports can operate with limited environmental impact by incorporating environmental 
management plans and procedures with land-use planning. In the past, environmental management 
has concentrated on pollution abatement or control by finding ways to dispose of waste after it . has 
been produced. More recently, organizations have been shifting toward pollution prevention; which 
focuses on reducing or eliminating the need for pollution control. Pollution prevention can be 
defined as "the use of materials, processes or practices that reduce or eliminate the creation of 
pollutants and wastes at the source." It includes practices that reduce the use of hazardous and 
non- hazardous materials, energy, water or other resources. Anticipatory action is used to pre-empt 
the need for control or remedy. 

1.3 THE NEED FOR LAND-USE PLANNING 

1.3.1 The need for some public control of land in the vicinity of an airport was recognized in the 
early history of civil aviation. In general, these early measures were usually concerned with height 
control of possible hazards or obstacles to flight into or out of airports. Also recognized was the 
need to control potentially conflicting activities, such as: 

a) activities that could cause electrical interference with radio communications and 
navigation aids; 

b) lights that might confuse pilots in the clear interpretation of aeronautical lights; 

c) the production of smoke that reduces visibility; and 

d) the presence of accumulated solid waste on which birds may feed and thus could cause 
accidents to approaching or departing aeroplanes (Ref. CARC Guidance Materials Wildlife 
control and Reduction 34/WLCR). 
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Although litigation regarding aircraft noise did occur in the early 1960s, it was only after the 
widespread introduction of commercial turbo-jet aircraft that the compatibility of land use with 
noise exposure in the vicinity of airports became a major consideration. Today, aircraft noise is 
probably the most significant form of pollution caused by aircraft operation and is therefore a major 
factor influencing land-use planning in the vicinity of airports. 

1.3.2 The requirement for land-use planning in the vicinity of an airport is twofold, namely: 

a) to provide for airport needs, e.g. obstacle limitation areas and future airport development; 
and 

b) to ensure minimal interference to the environment and the public, e.g. by locating 
residential areas away from zones subject to excessive noise or other pollution and by 
preserving parklands. 
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CHAPTER 2 

ENVIRONMENTAL IMPACTS ASSOCIATED WITH 
AVIATION ACTIVITIES 

2.1 GENERAL 

This chapter deals with environmental problems related to airport and aircraft operations. It 
identifies most of the major environmental problems that may be directly associated with air 
transport and civil aviation in particular. However, this does not necessarily mean that all of the 
subjects are suitable for consideration in this Guidance Materials. Excluded are problems 
concerning the conditions for passengers and crew (such as the effects of smoking, ozone, high 
altitude radiation, or noise and vibration within the cabin) and problems concerning the working 
conditions of airline or airport employees. These are defined as occupational health and safety 
Issues. 

2.2 AIRCRAFT NOISE 

2.2.1 Since the introduction of jet aircraft, noise has been considered to be perhaps the most 
important environ- mental problem associated with civil aviation. Noise levels in the vicinity of 
airports are affected by two opposing trends: the replacement of noisy aircraft by quieter ones and 
the increasing number of aircraft movements. As a result, the problem of noise may decline at some 
airports but increase at others. The noise problem has prevented the expansion of airport capacity in 
some cases, thereby contributing to airport congestion. Because of this and other environmental 
problems, some States are considering limiting aircraft operations at airports based on 
environmental considerations, rather than on airport capacity. In other words, the standard 
"operational airport capacity"" is replaced by measures of capacity based on environmental 
parameters. 

2.2.2 Engine testing and auxiliary power units (APUs) used during ground operation, as well as 
other equipment such as ground power units (GPUs) and ramp vehicles, are additional noise 
sources at airports. 

2.2.3 Sonic boom, caused by supersonic aircraft, is not a major problem at the present time but 
could become an issue if manufacturers proceed with plans for a new generation of supersonic 
aircraft-See leAR Part 91 General Operating and Flight Rules- For most aircraft types, the noise 
caused by aircraft en route (other than sonic boom) is not a significant problem because the aircraft 
are flying too high to cause a disturbance at ground level. However, this can be a problem in 
the case of helicopters and, if ever they materialize, aircraft driven by propfan engines. 
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2.2.4 lCAR Part CS Certification Specification/CS-36 Aircraft Noise sets the Standards for noise 
certification of large subsonic jet and propeller-driven aircraft, small propeller-driven aircraft and 
helicopters. 

2.2.5 lCAR Part 91 General Operating and Flight Rules developed an operating restrictions on 
non-noise-certificated aircraft and Chapter 2 aircraft. 

2.2.6 The concept of the balanced approach to noise management developed in CARC Guidance 
Material 34/BAANM Balance Approach to Aircraft Noise Management. 

2.3 AIR QUALITY IN THE VICINITY OF AIRPORTS 

3.2.1 Air quality in the vicinity of airports is affected by aircraft engine emissions, emissions from 
airport motor vehicle and access traffic, and emissions from other sources (e.g. heating/power 
plants and incinerators). 

3.2.2 Air pollution refers to a condition of the air marked by the presence therein of one or 
more air contaminants that can: 

a) endanger the health, safety or welfare of persons; 

b) interfere with normal enjoyment of life or property; 

c) endanger the health of animal life; or 

d) cause damage to plant life or to property. 

3.2.3 Air pollution is a major environmental problem in most countries, especially III urban 
areas, and is generally recognized to contain: 

a) carbon dioxide (C02), 

b) carbon monoxide (CO), 

c) oxides of nitrogen (NOX), 

d) volatile organic compounds (VOC), 

e) hydrocarbons (HC), and 

f) ozone (03). 

3.2.4 Carbon dioxide (C02) is produced by the oxidation of carbon in fuel, while carbon 
monoxide (CO) is a product originating from the incomplete combustion of hydrocarbon fuels. 
Nitrogen oxides result from high- temperature combination of nitrogen and oxygen (primarily NO 
and N02) in aircraft engines and internal combustion sources. Volatile organic compounds (VOCs) 
which are directly emitted from the combustion process are considered carcinogenic, and 
chronic exposure to VOCs could cause health problems. Hydrocarbons (HC) cover a wide range of 
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pure and impure hydrocarbons (methane, olefins, aldehydes, ketones and terpenes) whose sources 
include fuelling activities and incomplete combustion processes. Ozone (03) is primarily a by 
product of photochemical reactions and is known to play an important role in the chemistry of NO X 
and HC. It is an irritant gas which can cause health problems, such as irritation to the nose, eyes and 
throat, as well as respiratory problems, and has damaging effects on plant and animal life. 

3.2.5 Although the air quality in the vicinity of airports is generally no worse, and in fact is 
often better than that found in most urban areas, it is nevertheless a cause for concern. 

3.2.6 Sources of pollution at airports include: 

a) aircraft engine emissions, in which the principal pollutant is NOX, while other pollutants 
are CO, unburned hydrocarbons and smoke; 

b) emissions from heating/power plants and incinerators, such as fires set for the purpose of 
training rescue and firefighting crews; 

c) emissions from motor vehicles, notably from airport motor vehicles used by airport 
operators, air carriers and other businesses based at an airport; and 

d) emissions from access traffic comprising of passengers' and visitors' motor vehicles, cargo 
and delivery trucks, and service and public transport vehicles. 

3.2.7 lCAR Part CS Certification Specification! CS-34 Aircraft Engine Emissions and Fuel 
Venting contains the Standards for the control of gaseous emissions through engine certification 
scheme. It establishes the limits for the emission of NO X, CO, unburned hydrocarbons, and smoke 
from new engines. The need to reduce air pollution emanating from emissions of airport motor 
vehicles, access traffic and other sources has attracted the attention of most governments and some 
intergovernmental organizations. The extent of the air pollution problem may vary from one airport 
to another, depending in particular on the location of an airport and the availability of public 
transport facilities serving the airport. As more solutions emerge, the scope for reducing air 
pollution from the different sources should also increase. 

2.4 GLOBAL ENVIRONMENTAL PROBLEMS ARISING FROM AIRPORT USE 

2.4.1 In recent years, evidence has emerged that the ozone layer around the earth, which protects 
us from harmful ultraviolet radiation, is being depleted as a result of complex chemical reactions 
involving man-made gases. Ozone depletion can be defined as the diminishing of the earth's 
protective stratospheric ozone layer primarily due to human activity. The leading causes of ozone 
depletion are chlorofluorocarbons (CFCs) and halons, foams, solvents and man-made chemicals 
that are commonly used in air conditioners and refrigerators. Since CFCs and halons are very stable 
and do not break down in the lower atmosphere, they are able to rise to the stratosphere where they 
are broken down by ultraviolet radiation and, through a variety of chain reactions, destroy the ozone 
layer. 
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2.4.2 Airlines and airports use CFCs and other ozone- depleting substances (such as chlorinated 
solvents and oxides of nitrogen) in air-conditioning and chilling systems, de greasers in heavy 
maintenance operations, cleaning of avionics circuit boards, fumigation operations, and fire 
extinguishers on aircraft and in computer rooms. 

2.4.3 The principal cause of the ozone-depletion problem is considered to be chlorofluorocarbons 
(CFCs) which are primarily employed as aerosol propellants or as refrigerants. Although civil 
aviation uses CFCs, it only uses small quantities. 

2.5 ENVIRONMENTAL PROBLEMS ARISING FROM CONSTRUCTION AND 
EXPANSION OF AIRPORTS OR ASSOCIATED INFRASTRUCTUR 

2.5.1 The environmental problems described in this section are mainly concerned with land use, 
soil erosion, impacts on surface and subsurface water drainage, and the impact on flora and fauna. 

2.5.2 Environmental problems arise not only when new airports are being developed but also 
when existing airport facilities are expanded. The nature of the problems varies from one airport to 
another. 

2.5.3 As a consequence of vegetation clearing and interference with watershed patterns, land on 
an airport or within its vicinity may be vulnerable to soil erosion by natural elements and, to a 
limited degree, by aircraft jet blast. This problem can mostly be prevented by replanting; however, 
in arid areas it may be necessary to take artificial erosion protection measures, such as facing of 
escarpments, paving of taxiway shoulders and lining of drains. 

2.5.4 Particular consideration should be given to possible water pollution during the construction 
phases of airports. Construction activities likely to cause stream pollution include clearing, 
grubbing and pest control. For instance, the clearing of vegetation generally results in greater soil 
erosion into streams. Pest control, particularly the use of sprays, can introduce long-life toxic 
chemicals into the water. Fuel spillages from equipment and chemicals used in building and 
pavement construction work can disrupt the hydrological balance of waterways in the area. 
Changes to the natural drainage patterns of an area due to the construction of an airport can 
overload certain streams and give rise to flooding. Diversion of flow may cause streams to dry up. 

2.5.5 The siting of some airports may interfere with the shorelines of rivers, lakes and the sea. In 
planning such airports, careful consideration should be given to possible environmental problems 
associated with water currents, silt deposits, impacts on marine or fresh water life and marine or 
stream erosion. 

2.5.6 The utilization of land for airport purposes can also cause disturbances to flora and fauna. 
Airport development work frequently entails clearing and cutting back of trees and other vegetation, 
changes to the topography of the area, and interference with watershed patterns. Thus airports 
may destroy the natural habitat and feeding grounds of wildlife and may deplete certain flora 
that are vital to the ecological balance of the area. 
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2.5.7 There are also potential impacts on human beings. For example, airport construction may 
destroy sources of food or firewood, or may cause agricultural land loss, a major concern in certain 
areas of the world. Securing fresh water is becoming a problem especially in many water 
deprived countries in areas such as the Middle East, Asia and Latin America. 

2.5.8 An important consideration related to airport operational safety is the prevalence and habits 
of birds in the area and the associated risk of aircraft bird strikes. Bird hazards at proposed new 
airports can be minimized by careful selection of the site to avoid established bird migration 
routes and areas naturally attractive to birds and by using the land surrounding the airport for 
purposes which will not attract concentrations of birds to the area. At existing airports, the bird 
problem may be controlled by scaring techniques and by making the airport and its environment 
unattractive to birds. The subject of bird strike reduction is also covered in detail in the CARC 
Guidance Materials Wildlife control and Reduction 34/WLCR, Appendix A to this manual outlines 
land uses that are compatible and incompatible with minimum bird hazards to aircraft. 

2.5.9 As far as these environmental problems are concerned, airport construction is not 
significantly different from any large construction site. the issue is governed by national legislation 
on planning and development of construction sites. 

2.6 WATER AND SOIL POLLUTION IN THE VICINITY OF AIRPORTS 

2.6.1 Water pollution can result from direct or indirect discharge of substances into the aquatic 
environment, leading to alterations in the properties of the natural ecosystems and water chemistry 
and having subsequent effects on human health. Surface water is most often affected, as pollutants 
run off the airport pavements and enter into the streams, rivers, lakes, etc. However, sub-surface 
water may also become contaminated when leaks or spills of fluids seep through the soil into the 
ground water. 

2.6.2 Airports use a variety of chemicals in their day to day operations. If not properly controlled, 
these contaminants may have harmful effects on nearby surface and/or subsurface (ground) water. 
Water contaminants at airports and their sources include: 

a) glycol, from de-icing/anti-icing of aircraft; 

b) urea, from de-icing/anti-icing of runways, aprons, and taxiways; 

c) fuel, from spills during refueling and leaks from pipes or tanks; 

d) fire suppressant chemicals and foams dispersed in firefighting exercises; 

e) dust, dirt and hydrocarbons from paved surfaces; and 

f) herbicides and pesticides. 

2.6.3 The servicing of aircraft and ground vehicles can result in the discharge of industrial 
effluents, e.g. paint stripping, metal coating, detergents from aircraft, and vehicle and pavement 
washing. 
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2.6.4 The discharge of chemical pollutants can disturb aquatic life and diminish water quality in 
three primary ways: 

a) Toxic effect: Even a small amount of contaminant is toxic to plants and animals as it can 
cause either short- or long-term (acute or chronic toxicity) consequences; 

b) Eutrophication: Excessive levels of nutrients result in prolific alga and plant growth which, 
in turn, chokes up the water body, causing long-term degradation in water quality and 
community structure; and 

c) Oxygen depletion: The degradation of certain chemicals in the water leads to the 
consumption of large quantities of oxygen, causing the water to become oxygen-deficient 
which is detrimental to aquatic life, and causing a floating film preventing reaeration of the 
water and choking all living aquatic organisms. 

2.6.5 Attention should also be given to any change in the ecosystem of desert areas. Specific 
attention should be directed to the loss of natural plants upon which animals feed. 

2.6.6 If the airport has a water desalination plant the concentrated saline solution generated should 
be treated as waste matter. The treatment and disposal of this waste should be considered during the 
planning phase of the airport facilities. 

2.7 WASTE AT AIRPORTS 

2.7.1 The disposal of environmentally harmful materials used in aircraft servicing and 
maintenance (e.g. oils, cleaning fluids and paints) and of waste from the airport and incoming 
aircraft should be managed effectively. 

2.7.2 Although airports are not usually considered as industrial complexes, daily activities, such 
as movement of aircraft and ground vehicles, fueling operations, aircraft maintenance and repair 
work (including painting and metalwork), engine test cell operations, and ground vehicle 
maintenance, are all sources of airport industrial waste. 

2.7.3 Waste management at an airport may require permits and registration due to local 
requirements. 
2.7.4 Airport operators shall comply with the ministry of environment low No. 16/2020 (waste 
management framework) to develop and ament their EHS plan where applicable. 

2.8 ENVIRONMENTAL PROBLEMS ARISING FROM AIRCRAFT ACCIDENTSI 
INCIDENTS INVOLVING DANGEROUS GOODS AND EMERGENCY PROCEDURES 

2.8.1 In order to ensure that responses to environmental emergencies are implemented quickly, it 
is important to establish an environmental emergency plan. The types of environmental 
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emergencies at airports include, but are not limited to, fuel and chemical spills and incidents 
involving dangerous goods or hazardous materials that may affect the environment. The objective 
of the environmental emergency plan is to provide a complete and immediate response to an 
environmental incident. 

2.8.2 Many aircraft are not structurally able to withstand a landing at maximum take-off mass. In 
the event of an emergency requiring an overweight landing, it is sometimes necessary to dump fuel 
into the atmosphere, although this is a rare occurrence. Air Traffic Control (ATC) establishes 
specific areas where fuel can be dumped in case of an emergency. 
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CHAPTER 3 

ENVIRONMENTAL CONSEQUENCES AND 
CONTROL MEASURES 

3.1 GENERAL 

It is in the interest of airport operations and the protection of the environment to implement 
pollution control measures at the airport and around its environs. These measures take the form of 
legislation and implementation. Some measures limit pollution at its source while others reduce its 
effect on the community and ecology. While environmental control measures should be applied 
generally throughout communities, discussion in this Chapter is limited to pollution controls 
associated with airports. 

3.2 NOISE ABATEMENT 

3.2.1 Before an aircraft is permitted to operate, it must receive noise certification granted by the 
State of Registry. Aircraft noise certification provisions are detailed JCAR Part CS Certification 
Specification! CS-36 Aircraft Noise. In addition to the noise limitations imposed by aircraft 
certification, More over local restrictions may be implemented and applicable to specific airports, 
aircraft types and/or operations. Such local restrictions have been responsible for the introduction of 
night curfews and even the banning of certain aircraft types due to noise considerations. 

3.2.2 To meet the demand for quieter aircraft engines, manufacturers have undertaken research 
which has led to a considerable reduction of aircraft engine noise output. As a result, modem 
transport aircraft now being manufactured are much quieter than earlier generation aircraft, such as 
the B-707, B-727, B-737/200, DC-8 and DC-9. 

3.2.3 Noise restrictions have necessitated the introduction of operational procedures to reduce the 
noise level in nearby areas. For example, the selection of specified approach and take-off paths and 
the modification of engine thrust settings for certain operational phases are commonly employed 
aircraft noise abatement procedures. Controls may also be imposed on the noise generated by 
aircraft engine and auxiliary power units (APU) ground running, ground movement of aircraft and 
certain airport construction activities. 

3.2.4 In addition to the measures that attack noise at its source through certification, operational 
means, and scheduling, it is possible to reduce the effects of noise by: 
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a) land-use planning (see Chapter 4), and 

b) acoustical barriers. 

3.2.5 Acoustical barriers can include such wide ranging measures as the use of protective ear 
coverings for people subjected to high-intensity noise, soundproofing of buildings, and methods for 
screening sound. 

3.2.6 Trees may be planted to screen certain areas from some airport noise. A study in Japan of 
the sound-insulating characteristics of wooded areas indicated that judiciously planted trees can 
offer good protection against ground run-up noise. Various configurations of insulating forest were 
considered but a study recommended the configuration shown in Figure 3-1. The sloped 
embankment makes planting easier and a considerable sound-insulating effect can be expected, 
even during the early stage when the trees are not fully grown, because the embankment itself has a 
significant sound insulating effect. Figure 3-2 shows the sound absorption effect of different tree 
species. The sound attenuation through 100 m of evergreen trees will be 25 to 30 dB. 

3.2.7 When selecting trees to be used in the development of a sound-insulating forest, 
consideration should be given to selecting species which: 

a) are suitable to the climatic conditions of the airport site; 

b) have effective sound-insulation properties (e.g. do not shed their leaves or needles in winter 
and grow rapidly and densely); 

c) do not generate a bird hazard; 

d) are easy to care for (e.g. healthy and not easily affected by blight or noxious insects); and 

e) are possible to grow by irrigation with treated waste water generated at the airport to reduce 
the need for irrigation water. 
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3.2.8 Buildings may be soundproofed to protect the occupants against excessive noise levels. 
National Building Codes/ Noise Code reference to Jordanian National Building Law no. 7 for year 
1993 and its amendments discuss the Soundproofing in relation to this issue. 

3.3 AIR POLLUTION CONTROL 

3.3.1 Some degree of air pollution associated with an airport is unavoidable, but this can be 
substantially reduced with proper pre-development planning and mitigation measures. Air pollution 
associated with airports is generated by aircraft, vehicles and facility operations (defined as terminal 
buildings, cargo, and maintenance facilities). 

3.3.2 Air pollution control technology is continuously advancing, and measures to reduce the 
emission of pollutants by aircraft are being developed. Jet engine combustors which eliminate 
smoke emissions are now available, and on many aircraft, the venting of fuel directly to the 
atmosphere during normal operations is avoided. Designers now devote much effort toward the 
reduction of gaseous emissions. Operational procedures that reduce emissions are also possible, 
such as: 

a) reducing time spent with engines idling by delaying start-up of engines until it is known that 
a direct taxi to take-off is possible; 

b) encouraging early shutdown of one or more engines after landing, although it must be 
remembered that such techniques can increase noise by requiring higher power or thrust 
from the remaining engines; and 

c) using operational towing to delay the start-up of the aircraft engines, provided this does not 
create delays which could contribute to congestion. 

3.3.3 Air pollution originating from aircraft engine testing and maintenance facilities may be 
controlled through the use of test cells equipped with afterburners and catalytic converters. 
Measures should also be taken to reduce emissions from incinerators, heating and air conditioning 
plants, fire training, and from certain construction or maintenance works (e.g. smoke from asphalt 
paving plant and refuse burning). 

3.3.4 A number of steps can be taken to decrease emissions from ground support vehicles and 
increase the fuel efficiency of these vehicles. These include: 

a) maintaining the vehicles; 

b) avoiding unnecessary idling by shutting off engines when operation is stopped for periods of 
more than one minute; 

c) reducing driving distances by planning routes; 

d) accelerating smoothly; 
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e) driving at optimum speeds; 

f) using alternative bio-diesel and low-sulphur diesel fuels; 

g) using catalyst technologies to convert vehicles so that they operate on natural gas or 
propane; 

h) using oxidation catalysts and particulate traps which can reduce hydrocarbon and particulate 
mass emissions up to 95 per cent; 

i) encouraging purchase of fuel-efficient vehicles and the use of alternative energy sources, 
such as ethanol and propane; 

j) replacing the power/air conditioning requirements on the ground with more energy/fuel 
efficient equipment in order to cut the amount of operation time of APUs; and 

k) improving public transport access to airports so as to reduce emissions from private 
vehicles. 

3.3.5 Where internal combustion-engined vehicles are used, environmental impacts should be 
considered in the selection of the vehicles. It may be possible to ease the environmental impacts by 
using alternative fuels including electric power (depending on the ultimate source of electricity). 
This option can be of particular significance in the case of airport ground vehicles and equipment. 
Similarly, airports should consider the use of hybrid-fueled vehicles which utilize dual types of fuel. 

3.3.6 While work is underway to manufacture alternatives, the majority of existing refrigeration 
systems (for both food storage and air conditioning) use CFCs. The long-term aim must be the 
replacement of CFC-based equipment. However, in the interim, it is vital to ensure that leaks of 
CFCs are minimized and that unwanted CFCs are disposed of responsibly. 

3.3.7 Another environmental consideration is related to respiratory conditions that can arise as a 
result of bacteria in water-cooled air conditioning systems. Water cooling towers, often part of an 
airport air conditioning system, can present a great risk in this area if they are not properly 
maintained. Where such towers are used, regular laboratory monitoring of the system is 
recommended. 

3.3.8 The transport of people, baggage, cargo, etc. to and from and within an airport area presents 
another source of air pollution. However, rail transport, "people movers" and, above all, careful 
initial layout design can all contribute significantly to the minimization of the environmental 
impacts and operating costs arising from such transport needs. The provision of an excellent public 
transport system may be outside the scope of the airport operator, but there is the possibility of 
encouraging staff to travel by this means. Provision can be made for inter-modal interchange 
facilities in the layout planning and design of new airports and in the extensions of existing 
infrastructure, particularly terminals. Passengers may be provided linkage to light, conventional or 
high-speed rail systems as well as regional and local bus facilities, the latter being particularly 
appropriate for employee access. The provision of such facilities should go hand in hand with the 
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development of an airport public transport strategy appropriate to local conditions and consistent 
with a policy of cooperation with surface transport providers. 

3.4 WATER POLLUTION CONTROL 

3.4.1 Airports are subject to CARC regulation lCAR Part 301 Aviation Environmental Regulation 
and Environmental Protection Law No.6 of which may include both quantity and quality discharge 
limits. Airport waste water must be treated before being discharged so as not to pollute ground 
water or nearby streams. Waste water may be treated on site or at a nearby municipal treatment 
system. It should be noted that local water quality regulations require pre-treatment before 
discharge to a municipal system. In order for airport operators to control waste water at their 
facilities, pollution prevention planning can identify areas and activities to be managed. The type 
and nature of airport operations will influence the type and extent of waste water treatment. The 
primary products which can be found in untreated waste water discharges include fuel, oil and 
greases, and heavy metals. With respect to water pollution management the following applies: 

a) water quality monitoring should be emphasized as water could be stored for long periods of 
time in underground or elevated reservoirs not frequently cleaned and/or liable to 
contamination; 

b) water conservation practices should be adopted when planning the airport facilities; 

c) oils and fuel should be contained and segregated at their source; and 

d) the use of desalinated water can cause piping system corrosion so the aggression index for 
the water should be monitored. 

3.4.2 In order to determine the type of practices to be incorporated in a water pollution control 
program, airport operators should conduct a review of the site conditions. This review should 
include the following: 

a) topography; 

b) presence of bodies of water; 

c) storm water discharge points, including infrastructure and natural bodies of water; 

d) drains, culverts and catch basins; 

e) paved areas and buildings; 

f) aircraft and vehicle service areas; and 

g) operational areas and activities, i.e. fueling, de-icing. 
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Petroleum and Chemical Management 

3.4.3 Airports store and handle large quantities of petroleum and chemical products, which are 
potential sources of water pollution. The following paragraphs outline management practices that 
may be employed in maintenance areas, aprons, fuel farms, and de-icing areas. 

3.4.4 Aircraft maintenance areas, as well as automotive and equipment service areas, should be 
provided with oil-water separators which are, in tum, connected to sanitary sewers leading to the 
municipal waste treatment plant serving the airport. All existing oil-water separators should be 
checked and upgraded when necessary by airport personnel to meet the requirements of the 
municipal sewerage treatment plants. All oil-water separators must be inspected by airport 
personnel on a monthly basis and deficiencies promptly corrected. 

3.4.5 The primary pollutant originating from aprons is oil from spills and accumulations. Grease 
and suspended solids from various sources such as aircraft, service vehicles and minor aircraft 
maintenance may also occur. The airport pollution control program must therefore focus on: 

a) strict enforcement of good housekeeping regulations to control pollution at its source and to 
minimize accidental spills; 

b) removal of accidentally spilled oil and fuel through containment and spill recovery; 

c) completion of all regular maintenance activities in hangars protected by oil-water separators 
in order to limit aircraft maintenance on the aprons; 

d) ban on washing of equipment in apron areas; and 

e) immediate cleaning of all spills of fuel or oil by using environmentally sound absorbents 
which are subsequently removed from the airport by licensed disposers. 

3.4.6 Airport personnel must respond to spill reports, check all relevant access pits and sumps, 
monitor the removal of any fuel or oil found therein, and analyze spill reports for common causes in 
order to prevent future spills. Trucks used for fueling operations should be inspected every six 
months and hydrant pits used for transferring fuel from the underground piping systems should be 
checked on a routine basis for any accumulation of fuel. 

3.4.7 Another water pollution problem is the presence of underground oil-saturated soils at fuel 
farms. Aside from above ground leakage from storage tanks, there are several potential sources of 
oil contributing to the oil-saturated soil beneath a fuel farm: 

a) leakage in underground fuel distribution lines; 

b) leakage from mechanical equipment which penetrates cracks and joints in the slabs beneath 
the equipment; and 
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c) leakage through the joints in the storm water drainage pipe used to transport condensate 
from the fuel storage tanks to the oil-water separator system. 

3.4.8 A number of steps can be taken to solve the problem of underground oil-saturated soils. 
When necessary, well points are installed at pre-selected locations to determine the presence and 
depth of oil. Pipes are inserted into the ground to a depth that ensures a penetration below the 
ground water elevation. A continuous slotted pipe assures that any oil floating on the surface of the 
underground water is free to enter the pipe at its natural elevation and also assures that any 
fluctuations in the underground liquid surface are accurately reflected inside the pipe. 

3.4.9 A probe - an instrument developed to measure the depth of water that collects beneath fuel 
oil in storage tanks- is utilized to measure the pressure and depth of oil. An alarm sounds when 
the probe makes contact with the water. The probe is then withdrawn and its dry length and total 
length are measured. The elevation of the oil or water surface is calculated by subtracting the 
measured length from the pre-established elevation at the top of the well-point. Once underground 
oil is detected at any wellPoint, supplementary wellpoints are installed around the first wellpoint to 
define the horizontal limits and thickness of the oil-saturated soils. If oil is found in the 
supplementary wellpoint, additional wellpoints are installed, in stages. This procedure may be 
repeated through several stages until the outer perimeter of wellpoints indicates the absence of oil. 

De-icing Management 

3.4.10 Since glycol, which is found in de-icing fluids, has a high Biochemical Oxygen Demand 
(BOD), aircraft deicing fluids, if released into receiving waters, can be a potential pollution problem 
as well as a potential hazard to aquatic life. Excess de/anti-icing fluid running off an aeroplane, if 
allowed to mix with other surface run-off, poses the risk of contaminating the ground water. 
Furthermore, the fluids also have an adverse effect on the pavement surface friction characteristics. 
Therefore, it is imperative that only an optimum quantity of the fluids be used. Nevertheless, all 
excess fluids must be properly collected to prevent ground water contamination. All surface run-off 
from de-icing areas must be adequately treated before being discharged into storm water drains. For 
further information on aircraft de-icing, including environmental considerations. 

3.4.11 To minimize the effects of the spent fluids, the following precautions should be exercised: 

a) reduce chemical usage by: 

i) centralizing spray operations, 

ii) using designated de-icing pads, 

iii) recapturing, filtering, and/or recycling glycol in leak-free tanks, and 

iv) minimizing pavement de-icing on aprons by using pavement heating systems; 

b) create spill response plans and ensure that all users are properly trained on chemicals and 
procedures; 

c) maintaining the facility in good order, including: 
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i) pavement conditions, 

ii) storage area, and 

iii) runoff control. 

3.4.12 Glycol management plans should be filed at the beginning of the de-icing season and should 
outline the following areas: 

a) site responsibilities, 

b) site specifications, 

c) glycol storage and handling, 

d) glycol application, 

e) containment, 

f) collection and storage of effluent, 

g) means of disposal, and 

h) reporting plan. 

Further information on de-icing is available in the CARC Guidance Material Aircraft Ground De 
icing/Anti-icing Operations 34/ ADAO 

3.5 WASTE MANAGEMENT 

3.5.1 Waste management is concerned with the reduction of both hazardous and non-hazardous 
wastes. The 4Rs - reduce, reuse, recycle and recover - are good practices for any workplace. A 
waste management program should include the three practices: Planning, Procedures and Special 
Provisions. 

3.5.2 Planning. Airports should establish a dedicated program for the management of waste. This 
plan should consist of the following: 

a) a description of design intent, construction details, overall land fill development plan, and 
site closure plan; 

b) a clear description of the chain of authority, organizational structure, job descriptions and 
job responsibilities for all personnel; 

c) an itemized list of mandatory regulatory reporting requirements; 

d) an itemized list of internal, written reporting requirements and record keeping; 
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e) a description of health and environmental monitoring programs and related reporting 
requirements; 

f) a description of routine landfill operational procedures; 

g) emergency procedure plan; and 

h) training of all employees in landfill concepts and day-to-day landfill operating procedures, 
equipment operating instructions, safe practices and emergency procedures. 

3.5.3 Procedures. It is important that the waste management plan incorporate the following 
procedural elements: 

a) describe waste reduction, reuse and recycling plans (i.e. reduce or eliminate 
operations/processes that generate solid waste, redesign processes to reduce waste, and 
substitute products for waste reduction); 

b) choose green products and services; 

c) compost organic wastes; 

d) provide training for proper material handling to reduce waste and spills, and equip waste 
transport vehicles with anti-spill equipment; 

e) centralize responsibility for waste management and establish written procedures for 
loading/unloading and transfer operations; 

f) track waste generated and disposed by the following means: 

i) identify waste streams, 

ii) evaluate the process generating the waste, 

iii) prioritize waste streams, 

iv) prepare inventory reports, and 

v) maintain records on waste production and disposal costs; 

g) isolate hazardous wastes by containment and prevent mixing of hazardous and non 
hazardous wastes; 

h) isolate liquid waste from solid waste; 

i) separate biomedical wastes with infection potential for special treatment and disposal; and 

j) segregate incompatible materials/wastes to avoid dangerous reactions in the event of a spill. 
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3.5.4 Special Provisions. It should be noted that in the management of hazardous wastes, special 
provisions will be required by airport operators. These provisions consist of the following: 

a) perimeter security fence; 

b) security alarms on the gate and security fence; 

c) designated vehicle wash-off area; 

d) provision of a dedicated building or storage sheds for materials storage; 

e) safety control devices such as fire and gas alarms; 

f) installation of ventilation systems, non-spark electrical controls and fire extinguishers; and 

g) implementation of a bird and mammal control program. 

3.5.5 An effective waste management program can be enhanced by employee awareness of the 
three waste management practices. An awareness program can include training, participation in 
special events, information sessions and informative newsletters. Employees should stay current on 
changes and new information to ensure adherence to policies and procedures. The concept of 
segregation of recyclable solid waste components should be stressed as airports create a lot of 
waste. It is possible to recycle and remanufacture both solid and hazardous wastes into other 
products. Segregation and recycling policies should be mandatory. 

3.6 ENERGY MANAGEMENT 

3.6.1 The majority of energy used at an airport is associated with the prOVlSIOn of heating, 
ventilation, air conditioning and lighting. The essential services such as airfield lighting and 
instrumentation actually use a relatively small amount of energy. It is estimated that energy costs 
account for about 5 per cent of the operating costs of a modern airport and that use of the best 
available conservation techniques can reduce this cost by 5 to 20 per cent. 

3.6.2 To assess energy and environmental performance, suitable indicators are required. The 
actual choice of the indicators will depend on the size of the airport but suitable indicators may 
include: 

a) Energy consumption per: 

i) 1000 passengers 

ii) air transport movement 

iii) ton of cargo movement 

iv) traffic unit (TU): A traffic unit is either an enplaned passenger, a deplaned 
passenger, or 100 kg of enplaned or deplaned cargo. 
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b) Pollutants released: 

i) directly per 1000 passengers/TU, and 

ii) indirectly per 1000 passenger/TU 

3.6.3 Reporting should be done annually so that performance improvements can be demonstrated 
and compared to other indicators, such as traffic, finance and employment. To use such 
performance indicators in a report, it is necessary to record actual energy consumption and to have 
information on the effects produced by using various energy sources. While indicators based on 
measures of consumption are essential for reports on environmental effects, indicators based on cost 
are essential from a management viewpoint. 

3.6.4 In order to heighten awareness of energy efficiency within the airport and interested 
communities, some airports adopt an energy policy guidance statement. Turning these statements 
into effective action requires a clear definition of responsibility for energy efficiency. Ideally each 
operational manager will have energy responsibility, with expert knowledge being provided by 
engineering and energy specialists. Examples of policy statements are as follows: 

a) This airport aims to use energy as effectively as possible in the pursuit of its corporate 
objectives. 

b) This airport will always consider the environmental impact of its direct and indirect energy 
consumption. 

c) This airport is committed to the efficient use of energy in all its activities. 

3.6.5 An effective energy strategy will include a statement of objectives to make all personnel 
aware of what the organization is committed to achieve, but the pursuit of environmental 
performance without regard for cost is not a plan for success. The two main elements of an energy 
strategy should be the following: 

a) Choice of energy source: Without environmental consideration, the preferred energy 
sources, as selected from available sources, would be those with the lowest overall cost. 
Currently, the market costs of energy sources may not necessarily reflect their 
corresponding environmental impact. It is important to consider both the direct and indirect 
environmental effects. For example, using electricity may have a negligible environmental 
effect locally, but its effect may be significant elsewhere if the power is generated by the 
combustion of coal. 

b) Effective utilization and management of energy: The key aim must be to conserve energy 
and still meet the operational objectives of the airport. To do this, it is necessary to 
understand where, how and why energy is used. This may be accomplished by means of an 
energy audit, which, for the sake of convenience, may be combined with an environment 
audit. To be effective, energy audits should be carried out at regular three-year intervals. 
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3.6.6 All control points related to heating and air conditioning systems should be checked, 
including the heating and cooling temperatures, control of humidity, and boiler adjustments. While 
such actions are simple, the combined effect of incorrect settings could mean the use of 10 per cent 
more energy than is necessary. Other simple procedures include checking the insulation of 
pipework, duct work and buildings themselves. All these measures can optimize the performance of 
the system. Where a comprehensive building management system is installed, many checks and 
adjustments can be carried out from a central control room. Once the existing plant is operating 
efficiently and as much waste is eliminated as possible, further capital investment may be 
considered, including investments in additional sophisticated control systems, variable speed drives 
for fans and pumps, heat recovery systems, and new boiler plant. 

3.6.7 The lighting of buildings accounts for a maj or part of the energy consumption at an airport. 
Sometimes it is possible to reduce the requirement for artificial lighting by the introduction of more 
natural lighting - providing this does not add significantly to heat or cooling loads. Where 
artificial lighting is installed, it should be appropriately controlled and should use the most efficient, 
suitable light source. Paying close attention to the location of lighting and operating on the basis of 
time, ambient light levels, occupancy, etc. can lead to very worthwhile savings and can be self 
financing. Since most light fittings produce heat, recovering this heat and/or ensuring that it does 
not add to the air conditioning loads of the building should also be taken into consideration. 

3.7 ENVIRONMENTAL EMERGENCIES 

Note: See CARC Guidance Material Airport Emergency Planning 34/AEP. 

3.7.1 In order to respond effectively to environmental emergencies, the airport emergency plan 
should include specific plans and procedures to deal with such emergencies. These plans and 
procedures must clearly identify a predetermined sequence of communication and action plans to be 
implemented quickly to deal with various types of environmental emergencies at airports. Such 
emergencies include fuel and chemical spills, and incidents involving dangerous goods or 
hazardous materials that may affect the environment. The plans and procedures must incorporate 
the elements of command, communication and coordination. 

3.7.2 Environmental emergency planning should include the following: 

a) General 
i) Table of contents 
ii) Record of agreements 
iii) Purpose of the plan 
iv) Geographic location of airport 
v) Environmentally sensitive area 
vi) Emergency telephone list, and 
vii) Grid/reference maps. 

Amendment No: Original Effective Date: September, 2018 Page 23 



Directorate of Aerodrome Safety & Standards (DASS) Land Use and Environmental Control 34/LUEC 

b) Actions 
i) Persons of authority - Site roles 
ii) Major types of airport environmental emergencies 
iii) Site management/spill clean-up and restoration 
iv) Site hazardous materials inventory 
v) Emergency equipment on site 
vi) Spill clean-up contractors, agencies and specialists 
vii) Monitoring, reporting and follow-up procedures 
viii) Media relation guidelines, and 
ix) Training protocol. 

3.7.3 Environmental emergency planning should incorporate the following steps to emergency 
response: 

a) Secure: Establish a hazard zone that will keep nonemergency response personnel out of 
danger. 

b) Approach: Approach from upwind to avoid coming in contact with vapours. 

c) Identify: Utilize placards and/or labels on containers to provide information on the product 
involved. The United Nations Product Identification Number (PIN) will provide information 
for personnel protection and spill response information. The exact identity of the products 
involved can also be found by examining the shipping documents. 

d) Assess: The following points should be considered: 

i) Is there a fire? 
ii) Is there a spill or a leak? 
iii) What are the weather conditions? 
iv) What is the terrain like? 
v) What is at risk: people, property or the environment? 

a. Respond: 

i) Respond in an appropriate manner. 
ii) Establish lines of communication. 
iii) Establish line of command. 
iv) Ensure coordination. 

3.7.4 It is important that the airport emergency plan be tested on a regular basis and that 
corrective measures be taken immediately after an exercise or real incident where deficiencies in 
procedures are identified. 
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3.8 ENVIRONMENTAL IMPACT ASSESSMENT OF AIRPORT DEVELOPMENT 
PROJECTS 

3.8.1 An environmental impact assessment provides a systematic approach for identifying the 
environmental effects of proposed projects in order to allow for, where necessary, the modification 
of plans and incorporation of measures to minimize or eliminate any potential adverse effects on the 
environment. 
3.8.2 The environmental impact assessment report should contain the details that are needed to 
make informed decisions with respect to the environment. This is achieved by: 

a) identifying all project components for the purpose of refining the scope of the project and 
the scope of the environmental assessment; 

b) carrying out a detailed and organized environmental screening of the project based on 
specific terms of reference and any approved modification!additions; and 

c) presenting the process and results in a screening report suitable for public scrutiny and 
decision making. 

3.8.3 The environmental assessment process should include project description, environmental 
description, project/environment interaction analysis and its impact, and mitigation measures. A 
final report should be prepared which details all the phases and results of the environmental 
assessment. The environmental impact assessment report must be clear, concise and suitable for 
public scrutiny, if required. 

3.8.4 It is necessary to develop a description of both the physical and social environment, which 
includes: 

a) context, study area, and site plan; 

b) definition of the items in c) and d) which are to be addressed in the assessment; 

c) physical environment: 

i) physiography and local topography 
ii) soil 
iii) landscaping 
iv) surface water/drainage basins 
v) groundwater/aquifer 
vi) air quality 
vii) atmosphere/weather 
viii) vegetation! crops 
ix) terrestrial species/habitat 
x) aquatic species/habitat 
xi) avifauna migration routes, and 
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xii) ecological systems 

d) social environment: 

i) land use 
ii) light emissions 
iii) impact on the community 
iv) recreational uses 
v) aesthetics 
vi) employment 
vii) economic 
viii) municipal services 
ix) noise 
x) archaeological factors/heritage, and 
xi) planning framework 

3.8.5 Project-environment interaction analysis requires identification of the environmental 
components listed in 3.8.4 which may be affected by each of the project construction and/or 
operational activities. A level one matrix should be used to identify the interaction between 
activities and general categories of environmental components involved. 

3.8.6 The identification of possible impact points is followed by an impact analysis. This will 
require a general description of each potential impact, the determination of valued ecosystem 
components, and the prediction and evaluation of impacts. 

3.8.7 Specifically, the potential effects of the proposed activities on the environmental 
components should be described. Any particular concerns of the public should be noted. Through 
further detailed analysis and consideration of mitigation measures, impact predictions regarding 
specific project-environment interactions should be developed. 

3.8.8 Ultimately, the environmental assessment should provide clear projections regarding the 
nature and type of impact. The assessment should conclude by summarizing decisions regarding the 
environmental impacts of the project, the specific mitigating measures and monitoring 
requirements. A recommended environmental assessment decision should be provided, reflecting 
the options selected among those presented. 

3.8.9 The environmental assessment report should be organized in such a manner that information 
(procedures, findings, etc.) for each of the key stages of the assessment is presented. A table of 
contents with major headings similar to the following would be appropriate: 

a) Name of the proposal 

b) Description of project activities 

c) Description of the environment 

d) Environmental effects (including any cumulative environmental effects) 
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e) Proposed mitigation measures 

f) Determination of significance 

g) Expert government agencies consulted (expert help, if required) 

h) Public consultation (including methods and results, if required) 

i) Approximate date of implementation 

j) Decision and rationale 

k) Consultant/expert contact (name, title, and address) 

3.8.10 A follow-up program should detail the monitoring programs required to evaluate the 
effectiveness of the mitigation measures as well as to determine the accuracy of the environmental 
assessment. This program is not always required for every project. The decision maker should 
identify and implement a follow-up program if one of the following situations occurs: 

a) the project involves new or unproven technology; 

b) the project involves new or unproven mitigation measures; 

c) the assessment was based on a new assessment technique or model, or there IS some 
uncertainty about the assessment's conclusion. 

3.9 ENVIRONMENTAL MANAGEMENT 

3.9.1 Environmental Management Activities 

3.9.1.1 The environmental management activities of an airport can be divided into three basic 
categories: 

a) environmental awareness, 

b) planning and monitoring, and 

c) remedial measures. 

3.9.1.2 The objective of the environmental awareness program is to promote increased 
environmental consciousness and to make individuals aware of their own environmental protection 
responsibilities, both in decision making and in the day-to-day work of the airport. This is 
accomplished primarily through employee education, training and incentives. 

3.9.1.3 Most ofthe environmental activities at airports involve planning and monitoring, including: 

a) environmental assessments; 

b) monitoring and compliance; 

Amendment No: Original Effective Date: September, 2018 Page 27 



Directorate of Aerodrome Safety & Standards (DASS) Land Use and Environmental Control 34/LUEC 

c) environmental audits, where necessary; and 

d) environmental emergency contingency plans. 

3.9.1.4 The environmental assessment process has proven to be an important part of the project 
design procedures. Potential environmental impacts can be identified before they occur and before 
irrevocable decisions on the design of a project are made. Mitigation of environmental impacts can 
and should be made an integral part of the planning process. 

3.9.1.5 Monitoring and compliance programs assess air quality, water quality, soil and ground water 
quality, noise levels, etc. These programs are designed to detect developing problems in the early 
stage before environmental impacts become significant and to identify the source of the problem. 

3.9.1.6 Periodic inspections should be undertaken in order to provide a thorough assessment of the 
environmental implications of operations and management practices at a given point in time and to 
determine the degree of compliance with applicable regulations, guidelines and codes of practice. 
The inspections are used to assess whether or not the monitoring and compliance programs are 
functioning properly and to identify any problems not previously detected. They provide the basis 
for action plans. In addition, such inspections are valuable tools for identifying opportunities for 
enhancing environmental management practices as a whole. 

3.9.1.7 Although the ultimate goal of a proactive environmental strategy is to minimize the creation 
of environmental problems, in the interim, there is a need for remedial measures to correct 
situations resulting from material handling and management practices of the past. 

3.9.2 Environmental Management System - ISO 14000 and EMS 

3.9.2.10rganizations like airports are becoming more concerned about achieving and 
demonstrating sound environmental performance by controlling the impact of their activities, 
products or services on the environment, taking into account their environmental policy and 
objectives. Meanwhile, legislation is more stringent, economic policies are developed to foster 
environmental protection, and there is a growing awareness of environmental matters among the 
public and stakeholders. 

3.9.2.2 These changing conditions have led several organizations to carry out environmental 
reviews or audits to assess their environmental performance. To be effective, these reviews have to 
be conducted within a structured management system. For this purpose, the ISO 14000 Standard 
provides organizations with the elements of an effective environmental management system, which 
can be integrated with other management requirements, to assist them in achieving their 
environmental and economic goals. 

3.9.2.3 The Environmental Management System known as EMS (ISO 14001, 1996) is part of the 
overall management system that includes organizational structure, planning activities, 
responsibilities, practices, procedures, processes and resources for developing, implementing, 
achieving, reviewing and maintaining the environmental policy. EMS is seen as the best method to 
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incorporate environmental management into all levels of corporate operations and decision making 
processes. 

3.9.2.4 Some of the benefits of implementing an EMS program include: 

a) the long-term economic benefit of balancing and integrating economic and environmental 
interests; 

b) reduced costs associated with third party audits; 

c) enhanced compliance with environmental legislation; 

d) competitive advantage with customers who prefer or require ISO 14001 certification; 

e) consolidation of all environmental programs into one coherent system; and 

f) increased flexibility to changing circumstances. 

3.9.2.5 Airports in general have an obligation to protect the physical environment by evaluating the 
impacts of their policies and regulatory decisions on the environment and by promoting and 
meeting environmental standards while serving the public to optimal satisfaction and safety. By 
adopting ISO 14000 Standards and implementing an EMS, it is expected that airports will make a 
major push towards achieving environmental standards and objectives. 
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CHAPTER 4 

LAND USE 
4.1 GENERAL 

Land use around airports will impact the operational safety of the airport as well as the safety of the 
surrounding communities. Hence, activities around an airport that can affect the safe and efficient 
operation of aircraft should be taken into consideration when planning land uses in the vicinity of 
airports. As aircraft noise has become the major airport environmental problem impacting the 
development of land use around airports, its relationship with land use is a main concern in the 
development of land around airports. As guidance on proper airport and land-use compatibility 
planning, this chapter presents a variety of possible land uses with a broad appreciation of their 
relative sensitivity to aircraft noise exposure and describes their compatibility or incompatibility to 
aircraft noise and to airport operations. See also lCAR Part 150 Airport Noise compatibility 
Planning. 

4.2 NATURAL LAND USE 

4.2.1 Every airport is different, as are the areas surrounding them. Natural areas, such as forests, 
open land, rivers, swamps, bays - with and without wildlife - are found in varying degrees in the 
vicinity of airports. In many cases, the presence of natural areas influences the selection of the 
airport site. In other cases, the selection is based on different factors, but the existence of natural 
areas provides additional benefits. 

4.2.2 The presence of natural features in the approach and climb out areas has done much to 
mitigate the aircraft noise problem. An example is a new airport which has been situated in the bend 
of a river to take advantage of the close in water approaches under both ends of the runway. 
Runways located on filled land on the edge of bays also afford unobstructed approaches over water. 
New airports have even been located on artificial islands created specifically for the airport. Bird 
control measures should be used and proper reporting of bird strike problems followed in such 
cases. 

4.2.3 Natural features have been, and can be, used to advantage not only in protecting the airport 
against noise complaints but also in adding natural beauty and interest to the airport. Nevertheless, 
where rivers, lakes, bays or swamps are found in the airport area, bird hazard problem may exist. At 
some airports, this problem has been so serious as to cause accidents. Compatible and incompatible 
land uses around airports with a view to minimizing bird problems are identified in Appendix A. 

4.3 AGRICULTURAL LAND USE 

4.3.1 While it may not always be possible to use land for agricultural purposes in metropolitan 
areas, many airports may wish to do so in order to increase airport revenues. Privately owned land 
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around airports may also be used for farming, provided this activity does not attract birds which 
represent a hazard to aviation. 

4.3.2 The agricultural use of land contributes several important factors to an airport program: 

a) It produces income from what might otherwise be waste or idle land. 

b) It provides crop cover and prevents soil erosion. 

c) It eliminates the expense to the airport of mowing or taking care of the land. 

4.3.3 Furthermore, land that has been turned over to agriculture is still available for industrial or 
commercial development, recreational facilities, or public utilities at a later period. Crop cultivation 
may however have an adverse effect on aircraft operations due to the presence of birds which are 
attracted by the seeds. The effect of crop cultivation on bird occurrence at airports is discussed in 
the CARC Guidance Material Wildlife Control and Reduction 34/WLCR. 

4.3.4 All agricultural uses have proven to be compatible with aircraft noise, with the exception of 
poultry farms. Location of these farms within approximately 5 km of an airport is not recommended 
because of the adverse reaction of the fowl to high levels of aircraft noise. It should also be noted 
that birds may be attracted to some pig farms where garbage is used as fodder. 

4.4 HIGHWAYS AND RAILWAYS 

4.4.1 In view of the existing vast network of highways and railways and the constant building, 
realignment and rebuilding that will take place in the future, it is only sensible that highway and 
railway planning be coordinated with noise abatement plans of airports. In planning a highway or 
railway system near an airport or in planning one which includes an access road or railway to the 
airport, coordination with the airport officials can often result in the highway or railway being 
located beneath the approach and climb-out paths of the aircraft. This is acceptable as long as 
potential obstacles such as high vehicles or road lighting (which may potentially cause confusion or 
endanger aircraft safety) are avoided and designated safety zones are maintained. 

4.4.2 The highway or railway construction can take the place of housing projects which would be 
adversely affected by noise, while adjacent areas can be more easily adapted to commercial, 
industrial, and recreational uses and parks. Not only can residential areas be removed but they can 
actually be prevented from developing in critical noise areas by locating the highway or railway 
there. 

4.5 RECREATIONAL LAND USE 

4.5.1 Every community needs recreational facilities, and there are a number of outdoor 
recreational uses that are compatible with airport operations. When such facilities must serve large 
population areas, a considerable amount of land is involved. Many airports have sufficient 
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undeveloped adjacent land which, through proper planning, can be developed into complete 
recreational complexes. 

4.5.2 A survey of recreational land uses in airport areas revealed the inter-relationships of the 
activities that support the idea of a community recreation complex in the vicinity of the airport. It 
should be remembered, however, that any land use in the airport vicinity must not present or create 
a hazard to aircraft operations, such as attracting birds. Among possible recreational uses, golf 
courses are increasing in popularity, parks require little development and are ideal for hiking and 
riding trails, and outdoor living facilities, swimming pools, tennis courts, playgrounds, and athletic 
fields (non-spectator) may be grouped with a clubhouse-restaurant facility (except under the 
approach areas). Botanical gardens can be incorporated into these activities, and ponds blend with 
parks and golf courses. All add interest, beauty and activity to the airport surroundings. 
Recreational facilities combined with industrial areas can complement and support an airport and 
also serve the workers living nearby. 

4.5.3 A review of the experiences with the many types of recreational facilities indicates that, in 
terms of noise and public hazards, playgrounds and athletic fields present marginal problems. 
However, fairgrounds and racetracks, outdoor theatres, and amphitheaters are considered poor uses. 
The potential risk of an aircraft accident and its effects should be considered when planning 
activities where large groups of people are involved. (The basic principles of individual and societal 
risk are discussed in Chapter 5.) Tennis courts and golf courses, if located under approach areas to a 
busy airport, should be at least 3 km from the airport boundary. Other recreational uses reported as 
compatible within approximately 5 km of the airport include archery ranges, golf driving ranges, 
go-cart tracks, dog tracks, skating rinks and bowling alleys. 

4.6 MUNICIPAL UTILITIES 

4.6.1 The siting of municipal utilities at an airport is not only compatible but logical. The 
industrial, residential and commercial growth of the airport community creates increasing demands 
for water, sewage disposal and power utilities, and the concentration of these municipal 
requirements in the airport area has proven to be economical and wise. However, while all 
municipal utility uses are compatible in the sense that there is no noise problem, electrical plants 
and power lines are considered a hazard by many airport planners. Landfills and incinerators may 
create a smoke problem. Moreover, water storage, landfills and sewage treatment may attract birds. 

4.6.2 Special attention should be given to water sources emanating from underground aquifers in 
deserts and rural areas where there is often a tendency to locate an airport to reduce its noise impact 
on human settlements and activities. Such water sources require desalination. Brine solutions 
generated from water desalination must be evaporated for salt production. Land should be acquired 
for this purpose as has been the case in many Middle Eastern countries and some Asian and Latin 
American countries. Treated waste water must be used to green the sand and loamy soils 
surrounding many airports. Buried drainage systems for irrigating those areas can reduce water 
evaporation and prevent foul smells. 
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4.7 COMMERCIAL LAND USE 

4.7.1 Commercial activity is similar to residential activity in that there are people going into and 
out of buildings and the area. However, the bulk of commercial operations is carried out during 
daylight hours and is not affected by the problem of noise at night or during sleeping hours as 
residential areas are. In addition, persons pursuing the normal business activities found in 
commercial areas are not generally as disturbed by aircraft noise as are those in residential areas. 

4.7.2 Commercial activities established in or around the airports can range from shopping centers 
to pet cemeteries. Here too the potential risk and effects of an aircraft accident should be 
considered. 

4.7.3 Although commercial operations can be situated in areas subject to higher noise levels than 
residential developments, they generally cannot be carried out in the same areas as industrial 
operations, which are performed primarily indoors and have a higher associated noise level. Sound 
conditioning and air conditioning should be incorporated in the construction of commercial 
structures to the extent necessary in order to reduce exterior noise to a level acceptable for 
conducting business inside the building. 

4.8 INDUSTRIAL LAND USE 

4.3.1 The location of industrial sites at the airport has generally been found to be compatible with 
aircraft noise because of the relatively higher ambient noise level, both internal and external, 
associated with industrial activity. This factor, combined with the ever growing need for industrial 
land around airports, has contributed to the development of industrial parks in and around 
commercial and general aviation airports. Business has learned to take advantage of the unique 
benefits that air transportation can offer, and many major commercial enterprises are also located at 
airports. With respect to industrial sites around airports, the potential risk and effects of an aircraft 
accident should be taken into account when planning activities involving a large number of people. 

4.3.2 Encouraging industrial development in airport areas can lead to important benefits. First, the 
industrial noise tends to make inhabitants more amenable to aircraft noise. This should not, 
however, deter industrial developers from using sound and air conditioning to reduce aircraft noise. 
Second, as a result of its location near the airport, these industries will usually become supporters of 
the airport and be interested in airport operations. In addition, airport owners and operators can 
derive a substantial income by selling or leasing the undeveloped land, or by developing the land 
and subsequently leasing or selling it to industrial firms. 
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4.3.3 However, prospective sites for industrial development must still satisfy the following basic 
requirements: 

a) desirable geographical location, considering the community in question; 

b) availability of land of sufficient size to accommodate the planned industrial development; 

c) access to commercial transportation facilities, in addition to air transportation, if necessary; 

d) present and/or future availability of needed utilities; 

e) access to nearby residential areas for the industrial employees, with reasonable commuting 
time; and 

f) compatibility of proposed industrial development with other area land uses. 

4.3.4 It should be noted, however, that due consideration should be made before those industries 
that emit offensive noises, odors and smoke, or that create electronic interference with airport 
operations are sited at the airport or its vicinity. 

4.9 RESIDENTIAL AND INSTITUTIONAL LAND USE 

4.9.1 In this publication, residential housing refers to single-family dwellings, multi-family 
dwellings, and estates. Institutional housing refers to community facilities such as schools, hospitals 
and churches. All these facilities should be planned and situated with thorough consideration of 
airport noise and the potential risk of aircraft accidents. 

4.9.2 Sound conditioning and air conditioning can contribute much towards making all types of 
dwellings acceptable during the hours when the interior of the building is in use; this is particularly 
important during the night-time hours. Hence, the amount of sound reduction must be balanced 
against the external sound level in order to achieve an acceptable noise level for the occupants of 
the dwelling. Installation of sound conditioning can be relatively simple if incorporated initially in 
new construction but becomes more complex if incorporated as a modification of old construction. 

4.9.3 In single-family dwellings in temperate and warm climates, families live outside during many 
of the daylight hours, especially in the summer months. This is also true of estates and, to a lesser 
extent, of multi-family dwellings, particularly where a community swimming pool exists. It is this 
outdoor activity that creates the real noise compatibility problem for residential property in the 
vicinity of the airport. 

4.9.4 Institutional dwellings may require a greater degree of sound conditioning than do residential 
structures because a lower sound level is necessary for indoor use. The requirements of patients in 
hospitals and of the speech level in schools and churches demand special evaluation if these 
facilities are located in the vicinity of the airport. 
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CHAPTER 5 

LAND-USE PLANNING 

5.1 GENERAL 

The problem of noise in the vicinity of airports can only be solved by pursuing all possible means to 
alleviate it. Proper land-use planning can contribute materially to the solution. There are substantial 
benefits to be gained from the correct application of land-use planning techniques in the 
development of new airports. While these benefits should not be overstated, more attention should 
be given to proper land use planning as a tool. In many instances, though, the benefits may be 
realized only in the long term, and any solution to the noise problem is also likely to be long range. 
Efforts to correct situations detrimental to proper land use around airports should however not be 
ignored simply because of the time required for such measures to be effective. This is particularly 
true in the application of land use planning to existing airports where it is recognized that the ability 
to make immediate land-use changes is limited, but where it is also important to prevent further 
expansion of incompatible land uses. 

5.2 ASSESSING NOISE FOR LAND-USE PLANNING 
(see JCAR Part 150 Airport Noise compatibility Planning) 

5.2.1 The intrusiveness of aircraft noise into airport communities is dependent upon many factors 
including the following: 

a) sound pressure level 

b) broadband frequency distribution 

c) special irregularities 

d) noise duration 

e) flight path including take-off and landing profiles 

f) number of operations 

g) operating procedures (such as engine power settings) 

h) mix of aircraft 

i) runway utilization 

j) time of day and year including meteorological conditions 

All these factors contribute to the total aircraft noise exposure of the communities. 
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5.2.2 The response of communities to aircraft noise exposure is dependent upon such factors as: 

a) land use 

b) building use 

c) type of building construction 

d) distance from airport 

e) ambient noise in the absence of aircraft 

f) diffraction, refraction, and reflection of sound due to buildings and topographical and 

meteorological conditions 

g) factors of sociological nature 

All these factors contribute to the sensitivity of communities to the airport environment. 

5.2.3 Methods for forecasting aircraft noise exposure and predicting community response have 
been developed: 

a) to determine the relative merits of different aircraft operating procedures and runway 
utilization in reducing aircraft noise exposure; and 

b) to serve as a guide for airport and community planners in planning land use and building 
construction in the vicinity of airports. 

5.2.4 Noise exposure forecasts are necessary in the development of programs to limit the total 
exposure of communities to aircraft noise and to make airport operations and community life 
mutually compatible. These programs must coordinate various measures such as the monitoring of 
noise caused by aircraft movements and the planning and control of land use. Effective programs 
can be established only if the basic principle is applied, namely that aircraft noise around an airport 
should be described, measured and, if necessary, monitored by methods that make due allowance 
for the effect such noise has upon people. 

5.3 NOISE ZONES AND ASSOCIATED MAXIMUM NOISE INDICES 
(see JCAR Part 150 Airport Noise compatibility Planning) 

5.3.1 current practices used are two basic approaches to the establishment of noise zones around 
the airport: 

a) The first approach is a broad approach typified by designation of at least two zones. The 
preference for this approach is due to the accuracy of the techniques used to measure and 
forecast noise exposure (current accuracy level is believed to be at least 5 dB) and the 
greater flexibility in application. 
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b) With the second approach, more than two noise zones because the finer gradation allows for 
more optimized utilization of the land area around the airports. When applying the zones to 
existing airports, this approach enables planners to identify the most effective remedial 
treatments. While the basic accuracy of the noise exposure indices is perhaps coarse, 
planning authorities compensate for this shortcoming with the finer distinction between 
zones. 

There is unanimous agreement that the structure of noise zones must be inherently related to the 
particular environment where they are applied. 

5.3.2 A minimum of two zones should be established for the purpose of land-use planning with 
regard to aircraft noise in the vicinity of airports: 

Noise 
Restrictions 

exposure level 

Noise-sensitive land uses 
have to be restricted and most 

Zone A high 
developments are not 

permitted. 

There may be some need to 
ZoneB moderate restrict land uses and 

developments. 

These zones may be subdivided into various noise exposure levels for appropriate land-use 
planning and CARC measures. Such measures should be strictly enforced to prevent any noise 
sensitive development. Outside these noise zones, restrictions are generally not required. 
see lCAR Part 150 Airport Noise compatibility Planning Table 1. 

5.4 RISK OF AIRCRAFT ACCIDENTS AROUND AIRPORTS 

5.4.1 Introduction 

5.4.1.1 Airports are centers for air traffic in the air transportation system. Consequently, their 
presence causes a convergence of air traffic over the area surrounding the airport. For those people 
living in the vicinity of an airport, this implies involuntary exposure to the risk of aircraft accidents. 

5.4.1.2 Although the public is generally aware of the fact that flying is a very safe mode of 
transportation and that the probability of an accident is very small, the frequent noise associated 
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5.4.1.3 Irrational as they may seem, actual local risk levels around airports are perhaps higher than 
might be expected. Although the probability of an accident per flight is very low (typically in the 
order of 1 in 1 000 000), accidents tend to happen mostly during the take-off and landing phases of 
a flight and hence, close to an airport. The low probability of an accident per movement combined 
with the large number of movements (typically several hundreds of thousands) may suggest the 
probability of one accident per year near a large airport. This probability is of course much higher 
than the better known and smaller probability of being involved in an aircraft accident as a 
passenger. with aircraft passing overhead nevertheless acts as a strong reminder of that possibility. 

5.4.1.4 Local risk levels around large airports are, in effect, of the same order of magnitude as those 
associated with participation in road traffic. Because an increase in airport capacity usually involves 
changes to runway layouts, route structures and traffic distributions which in turn affect the risk 
levels around the airport, third party risk is an important issue in decision making on airport 
development. 

5.4.1.5 Major airport development plans, such as building additional runways, almost invariably 
involve government decision making and public inquiries. There-fore, the public's perception of the 
local consequences of developments is of paramount importance. 

5.4.2 The Netherlands Experience: Method for Assessing Third Party Risk Around Airports 

To prevent third party risk from becoming emotionally driven in the evaluation of airport 
development options, objective and accurate risk information is necessary to provide guidance to 
local and national authorities, the population around the airport, and the airport operator. Because 
no adequate method for third party risk assessment existed worldwide, the National Aerospace 
Laboratory (NLR) of the Netherlands was contracted by the government of the Netherlands to 
develop a comprehensive method for the assessment of third party risk around airports and to apply 
this method to the development plans of Amsterdam/Schiphol Airport. This NLR method and its 
derivative are now used to calculate risk contours and noise contours, respectively. 

5.4.3 The Netherlands Experience: Definitions of Third Party Risk 

5.4.3.1 Risk is generally defined as a combination of the probability of an event and the severity 
of that event. For third party risk analysis around airports, objective measures of risk are required 
and two dedicated measures of risk are often used: individual risk and societal risk. 

5.4.3.2 Individual risk is defined as the probability (per year) that a person permanently residing 
at a particular location in the area around the airport will be killed as a direct consequence of an 
aircraft accident. 

5.4.3.3 Societal risk is defined as the probability (per year) that more than N number of people 
will be killed as a direct consequence of a single aircraft accident. 
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5.4.3.4 While individual risk is location-specific, it is present whether or not someone is actually 
residing at that location. Societal risk applies to the entire area around the airport and hence is not 
location-specific within that area and only exists when people are actually present in the area 
around the airport. In an unpopulated area, individual risk levels may vary from location to location, 
but societal third party risk is zero by definition. 

5.4.4 The Netherlands Experience: Methodology Used to Calculate Third Party Risk 

5.4.4.1 The NLR method used to calculate third party risk around airports consists of three main 
elements: the probability of an aircraft accident in the vicinity of the airport, the accident location 
probability model, and the accident consequence model. 

5.4.4.2 To use the NLR method, the probability of an aircraft accident in the vicinity of the 
airport must first be determined. This probability depends on the probability of an accident per 
aircraft movement and the number of movements (landings and take-offs) carried out per year. 

5.4.4.3 The probability of an accident per movement, i.e. the accident rate, is based on historical 
data of the number of movements carried out and the number of accidents that occurred during 
these movements. The accident rate is not constant over time. Due to a steady improvement in the 
level of aviation safety, coupled with volume growth, the accident rate has decreased at a 
diminishing rate over the years. The development of the accident rate over time is derived from a 
statistical function which can subsequently be used to extrapolate future accident rates. 

5.4.4.4 Since large differences in safety levels exist between different types of operation and 
different regions of the world, a careful data domain definition is required in order to provide 
airport -specific results. 

5.4.4.5 The probability of an accident in a particular year is established after determining the 
accident rate and combining this with the number of movements in that particular year. If this 
probability were equally distributed around the airport, then it could be represented by a cylinder 
centered at the airport, with the height of the cylinder representing the local probability of an 
accident. (Figure 5-1a) 

5.4.4.6 In reality, the local probability of an accident is not equal for all locations around the 
airport. The probability of an accident in the proximity of the runways is higher than at some 
distance from the runways. Furthermore, the local probability of an accident is dependent on the 
proximity of routes taken by arriving and departing air traffic. The probability of an aircraft 
accident is thus higher in the area within the proximity of a route and is lower as the area is farther 
away from the route. Consequently, the local probability of an accident is strongly dependent on the 
location relative to runways and traffic routes. This function is represented in an accident location 
probability model, the second main element of the third party risk assessment methodology. 

5.4.4.7 The accident location probability model is based on historical data of accident locations. 
The distribution of accident locations relative to arrival and departure routes is derived from 
statistical functions. By combining the accident location probability model with the accident 

Amendment No: Original Effective Date: September, 2018 Page 39 



Directorate of Aerodrome Safety & Standards (DASS) Land Use and Environmental Control 34/LUEC 

probability, the local probability of an accident can be calculated for each location in the area 
around the airport. This probability can be presented as a local vector of which the length indicates 
the local probability. (Figure 5-1b) 
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Figure 5-1. Methodology for third party risk 

5.4.4.8 A person residing in the vicinity of an airport is at risk not only when an aircraft accident 
occurs at this person's exact location, but also when an accident occurs in this person's close 
proximity. The accident consequences may have lethal effects at considerable distances from the 
impact location. 

5.4.4.9 The dimensions of the accident area are a function not only of the aircraft and impact 
parameters, but also of the local type of terrain and obstacles. Consequently, the size of the accident 
area is not equal for every location around the airport. (Figure 5-1 c) 

5.4.4.10 The influence of the aircraft, impact parameters and the type of terrain on the size of the 
accident consequence area, as well as the lethality of the consequences, are defined in the accident 
consequence model, the third main element of the third party risk assessment methodology. 

5.4.4.11 By combining the three main elements of the third party risk assessment methodology, 
individual risk and societal risk can be calculated for each particular location around the airport. 
These risks can be expressed in risk contours in the same way as noise contours and appropriate 
measures are established. Detailed information can be obtained from the Directorate-General of 
Civil Aviation or the National Aerospace Laboratory (NLR) of the Netherlands. 
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5.4.4.12 For the development of AmsterdamlSchiphol Airport, risk contours are calculated using 
the NLR method with risk factors of 5 x 10-5, 10-5 and 10-6. In the highest risk zones, no 
permanent dwellings are allowed and certain activities are restricted. Existing dwellings will be 
demolished In the lower risk zones, new developments are prohibited, but existing dwellings are 
allowed. 

5.5 LAND USES WITHIN NOISE ZONES AND HIGH RISK ZONES 

Examples of the types of development allowed in the zones suggested in 5.3 are shown in Table 5- 
2. It should however be emphasized that the examples of different development and land uses given 
in Table 5-2 should be taken only as a broad indication of the relative sensitivity of the activities 
mentioned to aircraft noise exposure. Other planning considerations, such as the need to provide 
community services (e.g. schools or hospitals) to communities already established in noise-exposed 
areas, may allow developments with adequate sound-proofing, etc. in order to maintain the viability 
of the community. Wherever possible, and particularly when planning the construction of new 
airports, the location of the airport should be considered as a part of the total planning environment, 
so that long-term community needs and the consequences of the airport's operation in terms of 
noise exposure are not in conflict. 

Table 5-2. Some typical examples of compatible land uses around airports 

ZONES 
A B Outside 

Examples of compatible Most land uses and Some restriction on Unrestricted land uses 
land uses or developments land uses and and developments 
developments are not permitted developments 

Agricultural 
Crop farming unrestricted unrestricted unrestricted 

Industrial 
Machine shop unrestricted unrestricted unrestricted 

Commercial 
Warehouse and shipping unrestricted unrestricted unrestricted 
Offices and banking restricted restricted unrestricted 

Residential 
Low-density housing restricted restricted unrestricted 
High-density housing prohibited restricted unrestricted 

Public facilities 
Schools and hospitals restricted restricted unrestricted 
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APPENDIX (A) 

LAND-USE GUIDELINES FOR THE AVOIDANCE 
OF BIRD HAZARDS 

(BIRD HAZARD CONSIDERATIONS ONL Y) 

The land uses tabulated below should not be considered as an exhaustive listing, but merely as 
examples of how various land uses may be graded in two areas, Areas A and B, surrounding an 
airport. These areas are drawn up by describing two concentric circles (radii of 3 and 8 km, 
respectively) around an airport, centred on the Airport Reference Point. Any land use that has the 
potential to attract birds to the airport vicinity should be the subject of a study to determine the 
likelihood of bird strikes to aircraft using the airport. 

Land-use guidelines 

Land Use Area A AreaB 
Agriculture 

landscape nurseries* YES YES 
tree farming* YES YES 
stock farming* YES YES 
dairy farming* YES YES 
sod farming NO YES 
piggeries NO YES 
fruit tree farming NO YES 

Wildlife Sanctuaries 
bird sanctuaries NO NO 
game reserves NO NO 

Recreational 
golf courses* YES YES 
parks * YES YES 
playgrounds * YES YES 
athletic fields* YES YES 
riding trails* YES YES 
tennis, lawn bowling* YES YES 
picnic and campgrounds YES YES 
riding academies NO YES 
racetracks NO YES 
fair grounds NO YES 
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outdoor theatres NO YES 
Commercial * 

offices YES YES 
retail sales YES YES 
hotels and motels YES YES 
restaurants YES YES 
parking lots YES YES 
indoor theatres YES YES 
warehouses YES YES 
shopping centres YES YES 
service stations YES YES 
cemeteries YES YES 
drive-in restaurants NO YES 
food-processing plants NO YES 

Municipal Utilities* 
water treatment YES YES 
non-food garbage YES YES 
landfill 
food garbage disposal NO NO 

* These are general guidelines for planning and land-use zoning only. The avoidance of bird 
hazards during airport operations is another subject that can involve special controls to keep land 
free from food and shelter for birds. See CARC guidance material 34/WLCR Wildlife Control and 
Reduction 
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