
**This section has been completely re-written and re-formatted 
 by the World Environment Standing Committee.  

It serves as a model for how the other chapters of the  
ACI Policies and Recommended Practices will evolve in the coming years. 
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6.1.1   Minimize or mitigate the adverse 
effects of aircraft noise on people. 

Noise remains the most clearly identifiable impact on local communities and the 
environmental issue most likely to mobilize a local community against 
infrastructure or capacity expansion, giving rise to operational restrictions and 
constraints.

ICAO aircraft noise certification  
The International Civil Aviation Organization (ICAO) was established by the 
Chicago Convention in 1944.  Annex 16 Volume 1 of this document contains 
standards for the assessment and certification of noise emission levels from an 
aircraft during take-off and landing. ICAO’s noise standards are usually adopted 
by Member States as regulations.  Effectively these standards are ICAO’s main 
instrument for addressing aircraft noise. 

There are 3 noise certification assessment locations – landing centreline, take-off 
centreline and take-off sideline. Noise limits that apply to aircraft are described in 
Chapters 2, 3 and 4 of Annex 16 Volume 1. In most developed countries Chapter 
2 aircraft were banned after 2002, so most aircraft currently flying meet Chapter 
3 requirements. 

The Chapter 4 limits were approved in 2001 and are now in force for new 
aircraft/engine combinations certified after 1 January 2006 (and not for those 
already in production).  Chapter 4 requires that the cumulative sum of the noise 
improvement on the Chapter 3 standards at the 3 measurement points must be 
at least 10 decibels. There is no requirement for an improvement at all 3 of the 
measurement points, just a minimum cumulative total of 10. 

6.1.2   ACI supports the implementation 
of ICAO’s Balanced Approach (BA). 

ICAO’s Committee on Aviation Environmental Protection (CAEP) developed the 
Balanced Approach to Aircraft Noise Management (BA), comprised of four 
elements: 

1. Reduction of noise at source; 
2. Land use planning; 
3. Noise abatement operational procedures; and  
4. Operating restrictions. 

The BA document was updated in 2007 to include “people issues” and to 
incorporate community engagement techniques. While equal weighting should 
be given to each of its four components, ACI recognizes that the BA stipulates 
that it should be applied on an airport-by-airport basis, allowing individual airports 
to apply the most appropriate elements according to local conditions. There are 
measures for managing aircraft noise that are not fully addressed in the BA and 
airports may implement many of these initiatives. 

6.1.2a

Items not fully addressed in the Balanced Approach are also considered here. 
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6.1.3   Reduction of noise at source is 
the most effective and lasting way to 
curtail aircraft noise on a permanent 
and global scale.  

Aircraft noise stringency standards 
In the Balanced Approach, “reduction of noise at source” specifically refers to the 
aircraft noise certification stringency standards contained in Annex 16 Vol. 1. It is 
the element of the BA over which ICAO has sole standard setting authority, and 
implementation of this element should underpin the global approach to 
addressing noise from aviation.   

Future traffic growth should be offset by continual improvement in noise 
reduction technologies; although traffic and fleet projections indicate that this will 
not be achieved. 

6.1.3a  

6.1.4   Land use planning is an effective 
tool in minimizing the impact of aircraft 
noise.

6.1.4a  

6.1.4b  

6.1.4c

6.1.4d  

6.1.4e  

6.1.4f  

6.1.4g  
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Graduated schemes 
Many planning schemes use a graduated scheme based on projected noise 
contours.  Criteria for Low, Medium and High levels are defined and different 
restrictions apply. In some New Zealand cities, for example, Low is defined 
between Ldn 55 and 60 dBA, Medium between Ldn 60 and 65 dBA and High 
greater than Ldn 65 dBA; all are based on 30 year traffic projections.  In High 
areas, new residential is prohibited and existing residential is subject to the 
upgrading of sound insulation and ventilation.  In Medium areas, new houses are 
subject to sound insulation and ventilation requirements.  In Low areas new 
residents must be notified of the airport noise situation. 

6.1.5   Sound insulation is part of the 
solution for residences, classrooms 
and other noise sensitive buildings 
affected by aircraft noise. 

Sound insulation 
6.1.5a  

6.1.5b

6.1.5c  

6.1.5d  

6.1.5e  

6.1.6   Noise abatement procedures can 
be used to help reduce aircraft noise 
levels. 

Operational noise abatement procedures  
6.1.6a

6.1.6b

6.1.6c
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6.1.7   Restricting operations can 
reduce noise disturbance at sensitive 
times, usually at night. 

Restrictions can apply to the numbers and/or types of aircraft or movements 
(take-offs or landings), sometimes on specific runways or flight tracks. 
Sometimes the night time limit may be a noise contour limit, in which case more 
movements can occur if quieter aircraft are used. 

The blanket introduction of curfews at airports is not advocated, but these are 
sometimes imposed on airport by local authorities or national governments or 
agreed to on a voluntary basis to secure planning approval for infrastructure 
development. 

Night time operational restrictions including curfews may have adverse effects on 
other airports possibly in countries or regions. This could lead to under-utilization 
of infrastructure during day and have financial and social effects far beyond 
national borders. 

6.1.8   Noise monitoring at airports is an 
important process in understanding 
and dealing with aircraft noise impacts. 

Noise monitoring involves the use of specialized equipment including 
microphones and computerized/automated logging/recording devices to measure 
the noise levels from aircraft. The reasons for monitoring vary and can include 
the following: 

Determining and tracking aircraft noise levels in residential areas 

Compliance monitoring if individual aircraft or overall airport noise is 
subject to limits 

Measuring individual aircraft noise events for the purpose of charging. 

6.1.8a

6.1.8b

6.1.8c

6.1.9   Interaction with communities 
affected by noise is an important tool in 
community / airport cohesion. 

A wide variety of non-acoustic factors affect community attitude to airport 
operations and tolerance of noise disturbance.  Communication and active 
engagement between airports and their neighbouring communities is critical to 
maximizing community tolerance of noise and hence the potential for airport 
growth.

Communications concerning aircraft noise and traffic movements should be 
clear, accurate and presented in a format understandable to a person without a 
technical background. However there should not be a compromise between 
detail and simplification. If data is simplified for general clarity, the detailed 
background information should also be made available for those who want to 
delve deeper. 

(More discussion on Communications is contained in Section 6.7) 

Complaints 
Many airports provide dedicated telephone lines for community complaints. 
Options include toll free lines, facsimile (fax) lines and Internet (or email) 
facilities.  
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6.1.9a  

6.1.9b

6.1.10   Noise metrics provide a 
valuable tool for communicating with 
communities. 

Alternative/Supplemental noise metric 
Land-use planning and some regulatory limits or planning agreements are often 
based on calculated airport noise contours based on the noise level averaged 
over an extended period (e.g. Ldn, Lden, NEF or ANEF on a 3 month or 1 year 
period).  The use of a logarithmic or decibel scale averaged over an extended 
period can mean that important changes in activity (e.g. extended peak traffic 
periods or flights changing from late night to early morning) can result in only 
minor changes in noise contours.  Experience has shown the communities and 
individuals often find this information unclear or confusing and dislike being told 
that certain changes will have “no audible impact” or would be “acoustically 
imperceptible.” 

Many airports are finding that noise metrics based on single events are better for 
communicating with residential communities.  Average noise level is increasingly 
being considered as unhelpful.   

Alternative or supplemental noise metrics include the maximum noise level 
(Lmax), the sound exposure level (SEL) of an event, and the number of events 
above a certain maximum noise level (N60 or N70). Another metric being used in 
Australia to demonstrate noise or runway sharing schemes is called Respite, a 
report of periods where no aircraft are using a specific flight track or airspace.  

6.1.10a  

6.1.10b  

6.1.10c  

6.1.11   ACI Positions on CAEP issues 

6.1.11.1   CAEP should review its 
stringency standards at least every 
second CAEP cycle (i.e. 6 years).   

Standards and certification 
In ACI’s view the Chapter 4 noise certification requirements of Annex 16 to the 
Chicago Convention do not reflect state-of-the-art technologies.  The vast 
majority of in-production aircraft already comply with the requirements, most with 
a considerable margin.  The A380 exceeds the Chapter 4 requirements by a 
cumulative total of approximately 15 decibels. 

ACI believes that ICAO standards should lead industry and not merely underpin 
existing technology. 



COMMENT

6.1.11.2   Future noise stringency 
standards should include a minimum 
improvement at each of the 3 noise 
certification locations as well as a 
cumulative sum.  

6.1.11.3   ACI supports a single noise 
certification for aircraft.  

New trans-sonic aircraft and new supersonic transports should meet the noise 
standards of other new sub-sonic aircraft.  

The new prop fan or ‘open rotor’ powered aircrafts should meet the noise 
standards of other sub-sonic jet aircrafts. 

ICAO should adopt appropriate noise standards for vertical / short take-off and 
landing (V/STOL) aircraft, so that the overall noise level around the airport is not 
increased. 

ICAO Annex 16 should incorporate noise certification standards for future APU 
installations. International Regulation for noise certification is necessary. 

ACI supports a single noise certification for aircraft. The certificate to be carried 
on board should reflect its noise performance for its maximum certified take-off 
weight (MTOW).  If operators want to change the noise value by limiting weight 
or by use of different types of engines, the same shall be acceptable. ACI 
opposes dual or multiple certification.  

Marginally compliant chapter 3 aircraft 
The noisiest Chapter 3 aircraft make a disproportionate contribution to the noise 
climate and level of noise disturbance around airports.  ACI holds the position 
that the noisiest Chapter 3 aircraft – those that comply by a cumulative margin of 
less than 5 dB – should be phased-out as a next step.  

Developing nations shall be allowed to renew their fleets at their own pace, 
provided that renewal plans are made public and duly communicated. 
ACI supports all efforts to limit the operation of jet aircraft certified according to 
Chapter 2.  Every effort should be made to ensure that Chapter-2 wide-bodied 
aircraft or those fitted with high by-pass ratio engines, which are currently 
exempted from phase out requirements, are reduced in number or heavily 
restricted after the final cut-off date.

6.1.12   Noise-related user charges can 
be a strong incentive for airlines to 
operate quieter fleets. 

Many airports have a noise-related component associated with their landing 
fees.  This can offer a financial reward to operators using quieter aircraft and 
thus an incentive not to operate noisy aircraft.  Charging schemes can be based 
on an aircraft’s certificated noise levels or on actual measured aircraft noise 
levels or some other system. Narita International Airport in Japan has 
implemented a landing charge scheme based on the ACI Noise Rating Index. 

Some airports have penalty schemes designed to ensure that aircraft stay on 
track and follow preferred noise routes.  Penalties are often returned to 
communities as grants. 

6.1.12a  

ACI Noise Rating Index 
ACI considers that the current ICAO noise classification system is not 
sophisticated enough to adequately describe the different noise levels generated 
by various Chapter 3 and Chapter 4 certified aircraft. 

ACI recommends using the ACI Noise Rating Index (NRI) for a refinement in the 
classification of aircraft with respect to their noise emissions.  Under such a 
scheme, all aircraft types are rated from A to F based their 3 certified noise 
levels using two rating criteria.  The first is the cumulative reduction from the 
ICAO Chapter 3 standard, summed over the 3 certified noise levels.   
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The second is the minimum of the 3 individual reductions from the Chapter 3 
Standard.  In this manner, the NRI recognizes aircraft that provide noise 
reductions at all 3 ICAO certification locations.  At the time of writing (July 2008), 
the ACI NRI is being updated to take into account the new generation of quieter 
aircraft.

The ACI Noise Rating Index can be used as a basis for a noise-charging scheme 
and to assess the fleet make up at a particular airport for the purposes of 
benchmarking. 

6.1.13  Ground-based noise sources 
must also be considered for mitigation 
measures. 

Noise sources from ground-based airport activities can include aircraft start-up 
and taxiing, aircraft engine testing, auxiliary power units, ground service 
equipment, road traffic and plant such as power and heat or cooling generation 
stations. 

The noise limits that apply to these sources will usually be under the jurisdiction 
of the local or territorial government and, depending on the land zoning rules, will 
usually be similar to noise limits that apply to general land-based industrial 
activities.  Noise limits are usually applied at the residential (or other noise 
sensitive) locations, nearest the airport property. 

Depending on the local regulations that apply to an airport, the size of the airport 
property, the proximity of noise sensitive receiver locations and other local 
factors, noise mitigation of ground based airport noise sources may include 
options outlined below. 

6.1.13a  

6.1.13b  

6.1.13c  

6.1.13d  

6.1.13e  

6.1.13f  
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6.1.13g  

COMMENT

6.2.1   Prevent, minimize or mitigate the 
adverse effects of aviation-related air 
pollution.

The management of Local Air Quality involves two major components 
1. Assessment 
2. Response 

Assessment involves the following steps detailed below: 

Local air quality regulation or standards. 

Measurement or monitoring 

Inventory of emissions sources 

Dispersion modelling 

6.2.2   Assessment should be based on 
local air quality regulation or standards. 

Most states have local air quality (LAQ) standards or regulations that apply to air 
pollutants, including oxides of nitrogen, or NOx (i.e., NO and NO2), carbon 
monoxide (CO), ozone, sulphur oxides (SO2), particulate matter (PM), and 
hydrocarbons (HC). In some regions, fine PM (particulate matter) is being cited 
as having a major impact on public health. 

These are usually in the form of acceptable concentration levels of specific 
pollutant species.  Sometimes regulations specify assessment locations (e.g., in 
residential areas) and assessment periods (e.g., 1-hour or 24-hour averaging 
periods).  States usually set their regulations for the protection of human health 
and well being.  In the absence of national standards, international bodies such 
as the World Health Organization (WHO), provide guidance material. 

For airports that are located in areas that fail to comply with these standards or 
regulations, LAQ and the management of the relevant emission sources can be 
a significant environmental issue. 

Whether or not the airport is the dominant source of a certain pollutant, the issue 
can affect the ability of an airport to continue or expand its operations or to obtain 
local governmental permission for infrastructure expansion.  

NOx is often the most important pollutant of concern for airports, predominantly 
due to emissions from aircraft engines during landing and take-off (LTO), but 
also during taxiing and idling.  The proximity of major roads can also mean that 
motor vehicle emissions on- and off-site can be a major contributor. Other 
important airport emissions sources include auxiliary power units (APU), ground 
service equipment (GSE), air and landside vehicles, ground transportation, 
power production, construction and fire fighting training. 

6.2.2a

6.2.2b   
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6.2.3   Measurement Measurements of the concentrations of specific pollutant species are usually 
conducted as according to national regulations, methodologies, or standards.  In 
the case where all measured levels comply with regulations and there is no issue 
of non-compliance, the current LAQ situation may well be acceptable.  There 
may still be a possibility that future airport activity could cause non-compliance 
and this may require further investigation, as outlined below. 

If measurements indicate that LAQ standards are being exceeded, several steps 
are required to determine the cause of the non-compliance, if airport or non-
airport sources cause or contribute to the problem, and what mitigation actions 
might be required. 

6.2.4   Inventory of emissions sources An inventory of emission sources lists and quantifies the airport and non-airport 
sources for each pollutant species of concern.   

Airport and airport-related sources can include aircraft LTO, aircraft taxiing, 
aircraft APU (auxiliary power units), aircraft engine start-up and testing facilities, 
ground service equipment, GPU (ground power units), airport ground vehicles 
(landside and airside), power and heat generation and cooling plants, de-icing, 
fire fighting training, passenger and staff vehicles, taxis, buses and trains. 

Non-airport sources can include any industrial and transportation sources in the 
vicinity.  The definition of the relevant air shed or area of land to be considered 
may depend on the local regulations, usually taking into account the local 
topography, climate and geography. 

The emissions inventory will also need to consider the location and the timing of 
each emissions source (i.e., spatial and temporal distribution).  Where is each 
source?  When does each source emit each pollutant species?  

An inventory based on the expected airport activity at future dates should also be 
conducted in order to help predict and mitigate possible future LAQ issues.  
Projections should take into account the future aircraft fleet, future passenger 
and aircraft movements, infrastructure developments and the like. 

6.2.5   Dispersion modelling An emissions inventory determines only the mass of the pollutants emitted over 
a given period.  LAQ is usually assessed and regulated in terms of the 
concentration of each pollutant in the local atmosphere.   

There can be several steps between the source of an emission and the 
concentration of a pollutant species in the air at a receptor or measurement 
location.  These include dispersion due to distance, weather, topography and 
buildings, and chemical changes involving conversion of primary emission 
species into secondary pollutant species (e.g., emitted NOx can cause the 
production of smog or ozone.) 

Dispersion modelling is the process by which an emissions inventory is used to 
calculate or estimate the expected pollutant concentrations at receptor locations.  
This can be a complex calculation and usually requires a specific computer 
model to take into account the location of the source, wind and other weather 
factors, topography and other physical features, chemical reactions, and other 
factors. 

Ideally, an accurate inventory (that also includes non-airport sources) and the 
results of detailed dispersion modelling should correlate with pollutant 
concentration data obtained from measurements.  The results should identify the 
most important emissions sources (airport and non-airport) that are causing the 
LAQ problem or non-compliance issue. 

For example, if excessive NOx levels have been measured, the inventory and 
modelling may identify that both aircraft engines during LTO and cars on a 
nearby motorway are the major contributors.  This assessment can then be used 
to tailor the most appropriate mitigation solutions.  
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6.2.6   Addressing a local air quality 
issue requires an Emissions Response 
Policy with four elements. 

Emissions response 

1. Regulatory measures:

2. Technical measures:

3. Operational measures:

4. Economic or market-based measures:

6.2.7   Mitigation of LAQ pollution is 
best achieved by reducing emissions at 
source.

6.2.8a  

6.2.8  ACI’s position is that ICAO 
should use its authority to implement 
more stringent NOx standards every 
second CAEP cycle (i.e. every 6 years).

ICAO Aircraft Emissions Certification  
Annex 16 Volume 2 of the Chicago Convention contains standards for the 
assessment and certification of gaseous emissions from aircraft during take-off 
and landing, with limits on NOx (including NO and NO2), CO, HC and smoke. 

These emission standards for new aircraft-engine types are generally adopted by 
Member States as regulation and are ICAO’s main emissions reduction 
instrument.

ICAO’s Committee on Aviation Environmental Protection (CAEP) is developing a 
new NOx stringency standard for its next meeting in 2010, that is CAEP/8.  A 
new standard would only apply to new aircraft/engine types certified after the 
application date expected to be either 2012 or 2016. 

ICAO Guidance Material on Local Air Quality 
CAEP is publishing Guidance Material for Airport Air Quality.  The initial part 
(Doc 9889, 2007) addresses local requirements and inventories.  Further work is 
being conducted to complete the inventory section and to discuss pollutant 
measurement, dispersion modelling, mitigation, and interdependencies with 
other environmental issues, such as noise and greenhouse gases. 

In 2007, ICAO published Guidance on Aircraft Emissions Charges Related to 
Local Air Quality (Doc 9884). 

6.2.9   Reductions in aircraft taxiing, 
queuing and APU usage reduce LAQ 
emissions. 

Aircraft engines are usually the largest source of NOx and other LAQ pollutants 
at an airport. However, airports usually have little control over take-off and 
landing emissions, which can account for more than half of an airport’s inventory.  

6.2.10a  

6.2.10b  

6.2.10c  
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6.2.10  Airports should review 
infrastructure for emissions sources 
where reductions can be achieved. 

6.2.11a  

6.2.11   Airports should review ground 
service equipment (GSE) and ground 
vehicles (airside) for emissions 
reduction opportunities. 

Most ground service equipment (GSE) has traditionally run on diesel or gasoline 
and can represent in the order of 10 to 15% of an airport’s NOx, CO, and PM 
emissions. 

6.2.12a  

6.2.12b  

6.2.12c  

6.2.12   Airports should review ground 
vehicles (landside) and land transport 
for emissions reduction opportunities. 

6.2.13a  

6.2.13b  

6.2.13c  

6.2.13d  

6.2.13e  

6.2.13   Airport-wide cooperation 6.2.14a  
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6.3.1   Minimize or mitigate the adverse 
impact of aviation on climate change. 

In some regions, the aviation industry has become the subject of political, NGO 
and public attention with regard to climate change, and this pressure is 
manifesting itself as opposition to airport infrastructure development proposals. 
If aviation as an industry does not address the physical and perceived effects of 
its contribution to climate change, external actions such as prevention of 
infrastructure expansion or regulations and taxes may be imposed. 

Aviation and Climate Change 
Aviation’s main contribution to global climate change is through emissions from 
the combustion of fuel in aircraft engines. 

The Stern Review Report on the Economics of Climate Change (2006) indicates 
that fuel combustion in aircraft contributes 1.6% of global greenhouse gas (GHG) 
emissions. (This statistic also appears in the document, Navigating the Numbers, 
Greenhouse Gas Data and International Climate Policy, WRI, 2005.)  

Based on anticipated aviation traffic growth and the assumption that other 
industries will achieve significant cuts in GHG emissions, the Stern Review 
Report estimates that aviation’s share as a proportion of the remaining emissions 
could rise to approximately 2.5% of the global total by 2050.   

Aviation is likely to be responsible for a greater proportion of the total human 
contribution to climate change than that indicated by emissions alone.  Effects of 
emissions at high altitude, ozone, water vapour, soot, condensations trails and 
cirrus clouds are unclear, and some issues are poorly understood.  One 
approach used by the United Nations Intergovernmental Panel on Climate 
Change (IPCC) is to compare the climate impacts of different sources of 
anthropogenic emissions using the concept of radiative forcing. According to the 
IPCC, the best estimate of the radiative forcing in 1992 by aircraft was about 
3.5% of the total radiative forcing by all anthropogenic activities, and the 
predicted radiative forcing by aircraft in 2050 is 3.8 times the value in 1992, or 
approximately 5% of the total 2050 radiative forcing (IPCC, 1999). 

Airport sources / contribution 
Based on the reports cited above, emissions from fuel combustion in aircraft 
represent 2 to 4 percent of the total global GHG inventory.  Based on airport 
emission inventories prepared to date, emissions from non-aircraft airport-related 
operations represent an additional 0.1 to 0.3 percent of the global total.   One of 
the most significant sources of emissions is related to transportation of 
employees and passengers to and from the airport, and they may be accounted 
for elsewhere in “on road” transportation emissions inventories.  While the airport 
contribution can be relatively small, many improvements can still be made. 

ACI believes that it is important to distinguish between aircraft emissions and 
those emissions directly associated with airports. Most discussions of the 
impacts of global aviation emissions refer to aircraft emissions. 

The best approach for addressing aviation’s climate change emissions, including 
those from airports, is a long-term strategy that identifies and phases in 
environmentally effective, economically efficient, and politically viable measures 
for each category of emissions.  The first step is to identify emission sources and 
their contributions, so that emissions reductions can be implemented.  CO2 is the 
most common GHG, and it may serve as the best starting point for an airport 
GHG inventory. 
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As indicated previously, fuel combustion in aircraft engines is usually the largest 
contributor to an airport’s CO2 inventory.  In practice, airports use a variety of 
definitions to determine the aircraft emission contribution.  Some base the 
emissions entirely on the fuel dispensed at the airport.  Others count the 
emissions from aircraft only while their wheels are on the ground; others include 
the whole (landing and take-off) LTO cycle down from and up to an altitude of 
3000 feet.  A regulator at one airport took the approach of assigning CO2

emissions for the entire flights of arriving and departing aircraft.  Including the 
LTO, taxiing, and APU use, the aircraft emissions contribution to an airport CO2

inventory is typically in the range of 50% to 80%. 

Other major sources of CO2 at airports are fuel combustion in GSE (ground 
service equipment) and airside and landside motor vehicles.  Airside vehicles 
include passenger transfer buses and service vehicles, while landside vehicles 
include passenger and staff transport to and from the airport. 

Utility plants at airports that burn fossil fuels to produce electricity, heating and 
cooling can also be large sources of GHG emissions.  In Europe, some airports 
have power generation stations that are already subject to restrictions and 
emissions trading under the EU's Emissions Trading Scheme.  

Aviation’s overall contribution to the global GHG emissions inventory is 
dominated by aircraft in flight and these emissions are beyond the control and 
influence of airports.  Discussion here is limited to actions airports can take to 
address GHG sources within their control and influence.

ICAO
ICAO States have endorsed the development of an open emissions trading 
system (ETS) for aviation and in 2007 published guidance material on 
developing such a scheme.      

In 2007, the ICAO Assembly Resolution stated that any ETS should be based on 
mutual consent between countries.  The EU placed a reservation on this section, 
because it proposes an ETS that applies to all flights to, from and within the EU. 

ICAO also established the Group on International Aviation and Climate Change 
(GIACC) to develop an Action Plan.  Developments are occurring rapidly in this 
area.

ACI believes that, as an industry, aviation should address its climate change 
impacts on a global level.  ICAO should establish a roadmap for long-term global 
action, with an Action Plan that identifies interim stages, specific measures, and 
sets out the policy milestones for achieving aviation’s emissions objectives by 
2050. 

This Action Plan should identify the measures and timeframe for addressing the 
climate-related effects associated with non-GHG emissions, such as NOx and 
water vapour, and the resultant ozone, contrails, and cirrus clouds, once there is 
greater certainty over the scale and nature of those impacts.   If, in the future, the 
effects of NOx and other non-Kyoto gaseous emissions are addressed by 
aviation, it will be important that they are also addressed by other industrial and 
transport sectors. 

Recognizing the role of ICAO in setting standards, ACI calls upon this institution 
to continually devise more stringent emission standards for aircraft. 

The policy measure with the least negative impact on the aviation industry will be 
the integration of aviation’s CO2 emissions into a global emissions trading 
system.  

Capacity constraints, taxation, or charges that do not satisfy ICAO’s criteria for 
legitimate aeronautical charges, are not viable solutions to address aviation’s 
contribution to climate change. 
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6.3.1a  

6.3.1b

In 2007, ACI’s Annual Assembly passed a resolution that encourages member 
airports to commit to strategies to reduce carbon emissions, with the ultimate 
target of becoming carbon neutral.  In April 2008, more than 300 airports, and 
leaders of aviation industry companies and aviation organizations, signed a 
declaration on climate change, committing to a pathway to carbon-neutral growth 
and a carbon-free future. 

Note:  This is a rapidly evolving issue. At the time of writing (July 2008) several 
different regions are developing guidelines on conducting airport inventories and 
frameworks for addressing GHG emissions. These recommended practices will 
be revised and reissued in the near future. 

6.3.2   Airports should inventory airport 
and airport-related greenhouse gas 
(GHG) emissions, clearly demarking 
responsibility or ownership and 
location (on and off airport). 

6.3.2a  

6.3.2b  

3.

    

Categorization of activities is not always clear, and can vary between airports. 
Providing parking lots is an example.  If a city is car-reliant, an airport has no 
choice but to provide parking, at least in the medium-term.  Parking at the airport 
can actually reduce trips and emissions, if drivers do not make two one-way trips 
to drop off and pick up passengers. 

6.3.2c  

It is important that an inventory cover all airport-related emissions sources, so 
that recognition can be given for actions taken by airports that reduce off-airport 
emissions (e.g., building a transit link or supporting bus service).  However, 
many sources (e.g. aircraft and off-airport road transport) will be included in the 
inventories of other parties (e.g. the airlines and the city) and inventory process 
should avoid double counting or assigning the responsibility for the same 
emissions to two parties. 

6.3.3   Goals and action plans should be 
developed with the ultimate target of 
becoming carbon neutral. 

6.3.3a  
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6.3.4   Reductions in aircraft taxiing, 
queuing and APU usage reduce GHG 
emissions.  

Measures that reduce fuel use or emissions from aircraft engines provide 
benefits for GHG emissions.   

6.3.4a  Section 6.2.10

6.3.5   Airports should review ground 
service equipment (GSE) and ground 
vehicles (airside) for GHG emissions 
reduction opportunities. 

Most measures that reduce fuel use and LAQ emissions from ground vehicles 
also benefit GHG emissions.   

6.3.5a  Section 6.2.12

6.3.6   Airports should review ground 
vehicles (landside) and land transport 
for GHG emissions reduction 
opportunities.

6.3.6a  Section 6.2.13

6.3.7   New buildings should employ 
best practice energy efficiency and 
GHG technology. 

Infrastructure design can be the single most significant factor affecting the GHG 
emissions associated with operating an airport.  Engineering and architectural 
features of new terminal buildings can greatly enhance energy efficiency.   

6.3.7a  

6.3.7b  

6.3.7c  

6.3.7d  

6.3.7e 

6.3.8   Existing building should be 
reviewed for energy efficiency and 
retrofits conducted where appropriate. 

6.3.8a  

6.3.9   Now and existing buildings 
should have best practical thermal 
insulation and glazing. 

6.3.9a  

6.3.9b  

6.3.9.c  
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6.3.10   Operational procedures can 
also be used to improve energy 
efficiency. 

6.3.10a  

6.3.10b  

6.3.11   Renewable energy should be 
used where practicable to reduce fossil 
fuel consumption. 

6.3.11a  

6.3.11b  

6.3.11c  

6.3.11d  

6.3.11e  

6.3.12   Offsets may be purchased to 
reduce GHG footprint towards 
achieving Carbon Neutral Status, but 
such offsetting should not replace 
emissions reduction efforts. 

6.3.12a  

6.3.12b  

Revenue diversion issues associated with offset purchases may need to be 
addressed in the US.  

economic, social, and environmental



Sections 6.1, 6.2  6.3

Section 6.5

COMMENT

6.4.1   Promote sustainability by 
improving the environmental 
performance during airport 
development and operation. 

6.4.2   Buildings and HVAC plants 
should be built and operated to 
maximize energy efficiency and 
minimize non-renewable energy usage.  

6.4.2a  

Section 6.3.

Building Technology  
6.4.2b  

6.4.2c  

6.4.2d  

Heating, Ventilation and Air Conditioning (HVAC) 
HVAC is one of the major energy consumers at most airports.  Efficiency 
improvement projects can have short payback periods and provide both climate 
change and local air quality benefits.   

6.4.2e  



6.4.3   Water resources should be used 
in a sustainable manner. 

The main uses of water include bathrooms and toilets, catering, laundries, 
cleaning, landscapes and gardens, aircraft and vehicle washing and aircraft 
potable water supply.  Other uses might include runway de-icers, construction, 
and maintenance

Sources of water include municipal supply, underground aquifers, surface water 
(including artificial dams) and rain water (from building roofs and hardstanding). 
Some airports have their own wastewater processing plants. 

6.4.3a  

6.4.3b  

6.4.4   Land resources include habitat, 
soil and groundwater and should be 
used and managed in a sustainable 
manner.

Land and Groundwater Management encompasses many environmental issues 
covered in other sections of this Chapter.  Most fall in under the discussion on 
the management of the impacts of pollution, while some concern the operational 
procedures to prevent spillage or other damage to soil and groundwater.   

6.4.4a  



Wildlife habitat and biodiversity management  
Airports attract a wide range of wildlife, such as birds, and domestic livestock, 
which represent a threat to aviation and need to be controlled. Critical safety 
zones for aircraft operations may extend well beyond the airport’s boundary.  
Land uses such as landfills, lakes, marshes, wetlands, reservoirs, recreational 
facilities, conservation areas etc. may attract wildlife which should be 
discouraged or if unavoidable, should be managed, keeping aviation safety as a 
priority.  Legislation to suit such measures of management may be implemented, 
if required. 

6.4.4b  

6.4.4c  

6.4.4d  

6.4.4e  

6.4.5   Fuel and air should be used in a 
sustainable manner. 

Clean air should be viewed as a precious natural resource that must be carefully 
managed as much as water or fuel.  While the efficient use fuel can be readily 
assigned a value in terms of cost savings, the efficient management of local air 
quality is of fundamental importance.  Air quality is generally well regulated, so 
poor management could have other consequences for airports.  As the majority 
of air pollutants are associated with combustion and vehicles, fuel and air are 
addressed together. 

6.4.5a  
Sections 6.3 and 6.4

Fuel storage and handling 
Storage and distribution of fuel oil for aircraft can include above or below ground 
tanks, sometimes under pressure, and piping networks.  Many of these activities 
are addressed by local regulations. 

6.4.5b  

6.4.4c  

6.4.6   Air pollution is best managed by 
reduction of emissions sources. 

6.4.6a  

6.4.7   Airports should adopt policies 
and procedures to reduce, minimize or 
eliminate the impact of storm water 
discharges on receiving water bodies. 

Storm water 
Airport operations include a variety of industrial activities (e.g. washing, de-
icing/anti-icing, maintenance, fuelling, landscaping, etc) that often require the use 
of a variety of chemical substances or products that when mixed with storm 
water can be discharged to surrounding environs.

6.4.7a  



6.4.7b  

6.4.7c  

6.4.7d  

6.4.7e  

6.4.8   Airports should adopt policies 
and procedures to reduce, minimize or 
eliminate the impact of anti-icing 
chemicals on receiving water bodies. 

De-icing and anti-icing activities 
Chemicals used to deice and anti-ice (collected referred to as “deicers”) aircraft 
and pavement may cause adverse environmental impacts if not appropriately 
reduced, contained, stored and treated.  These impacts may include decreased 
dissolved oxygen levels in runoff and receiving waters, toxicity to aquatic life, 
increased foaming, objectionable odours, colour and/or bacterial growth.
6.4.8a  

6.4.8b  



6.4.8c  

6.4.8d  

6.4.8e  

6.4.8f  

6.4.9  The adverse effects of all 
activities should be managed in a 
sustainable manner.  

Solid Waste Management 
Despite many different sources of waste, an airport authority is usually 
responsible for the management of waste.  The variety of sources includes: 

Office waste including paper and cardboard 

Catering waste including food and cooking oils 

Oils, solvents and parts from aircraft maintenance and refurbishment 

Scrap metal 

Construction waste 

Deplaned or in-flight waste 

6.4.9a  

6.4.9b  

6.4.9c  

6.4.9d  

6.4.9e  

6.4.9f  

6.4.9g  



6.4.10   Contamination of land and soil 
should be addressed with an 
appropriate strategy.  

Soil contamination 
6.4.10a  

Historic contaminated sites  
Former industrial activities, handling of chemicals and wastes, and a historic lack 
of understanding may have resulted in contamination of soil and ground water on 
airport properties.  Fuel spills, leaking fuel storages facilities, abandoned landfills, 
fire training areas, inappropriate hazardous material/waste handling practices, or 
similar military activities have sometimes resulted in property being 
contaminated. 

6.4.10b  

6.4.10c  

6.4.10d  

6.4.10e  

6.4.11   The adverse effects of fuel spill 
and fire fighting practice managed in a 
sustainable manner.  

Fuel spills 
6.4.11a  

6.4.11b  

6.4.11c   

6.4.11d   

Fire fighting training facilities 
6.4.11e  



6.4.11f  

6.4.11g  

COMMENT

6.5.1   Promote sustainability by 
improving the environmental 
performance during airport 
development and operation (same as 
6.4)

6.5.2   Airports embarking on a 
sustainability programme should use 
standard Key Performance Indicators 
and reporting methodologies. 

Key performance indicators (KPI) 
KPI’s are standardized means for quantifying the environmental performance of 
an activity.  By measuring and tracking KPI’s, an airport can evaluate the status 
of current performance, compare this with other airports and track the 
performance of environmental initiatives. 

There are a number of pitfalls associated with KPI’s including variations between 
methodologies at different airports nullifying the benefit of comparisons and the 
complexity of some indicators to address very specific issues.  Blind adherence 
to efforts to improve a poorly selected KPI can sometime cause paradoxical 
adverse effects (e.g. concentrating flight tracks to reduce noise contour area 
causing increased community annoyance.)  

The following table provides a sample of some KPI’s commonly in use. 

6.5.2a  Noise

6.5.2b  Local air quality

6.5.2c  GHG and climate change



6.5.2d  Building energy efficiency and water usage

6.5.2e  Ground transportation and airport authority business travel

6.5.2f  Land and soil contamination

6.5.2g  Waste management

6.5.2h  Water management

6.5.2i  Global reporting initiative (GRI) 
Reporting is a key process for tracking KPI’s and communicating progress in a 
robust and consistent manner. 

A leading format for reporting on environment, social and economic issues is the 
Global Reporting Initiative, G3 Guidelines.  (See www.globalreporting.org). The 
Global Reporting Initiative (GRI) has pioneered the development of the most 
widely used sustainability reporting framework. This framework sets out 
principals and indicators that organizations can use to measure and report their 
economic, environment and social performance – the 3 pillars of Sustainability. 

Unless the concept of sustainability is fully supported by senior management, 
environmental issues may be better reported following the ISO 14001 
Environmental Management System series (below). 

Sustainability reports base on the GRI framework can be used to benchmark 
organizational performance with respect to laws, norms codes, performance 
standards and voluntary initiatives; demonstrate organizational commitment to 
sustainable development; and compare organizational performance over time. 

The GRI guidelines help to provide the basis for an airport authority’s disclosure 
reporting on their sustainability performance and continuous improvement. 
Those airports with environmental management systems will probably also be 
able to fulfil the requirement for reporting within the same document. 

The GRI is currently exploring the opportunity to develop sector specific 
guidelines for airports.  Tentatively scheduled to start in late 2008, the GRI will 
work with airports and their stakeholders to create a customized set of reporting 
indicators specifically for airports’ use.  The sector indicators will be developed in 
a consensus seeking process from all corners of the globe.  The process will 
take until approximately 2010 to complete. 



The guidelines are voluntary, however the reporter is “graded” based on what 
level of the guidelines have been applied (Application Level). There are three 
ways to report – self declare; third party opinion and have the GRI check the self-
declaration. 

Environmental management system  
6.5.2j  

6.5.2k   Life cycle assessment  
A life cycle assessment (LCA, also known as life cycle analysis and cradle-to-
grave analysis) is the investigation and valuation of the environmental impacts of 
a given product or service caused or necessitated by its existence. 

The importance of LCA for airport environmental managers is that a project is not 
assessed merely on its initial cost but that the whole accumulated lifetime 
benefits including reduced energy consumption and other environmental benefits 
are factored in to the decision making process.  As airport infrastructure is 
typically long-lived, airports’ investment is significantly greater over the life-cycle 
of the infrastructure as compared with the initial capital investment (perhaps 
70%-90%). This is an important concept in reducing long-term costs and 
environmental effects. 

The formal procedures for LCA are part of the ISO 14000 in ISO 14040:2006 and 
14044:2006. 

6.5.3   Airports seeking recognition or 
certification for sustainability projects 
can use established systems such as 
LEED or BREEAM. 

Certification 
Certification is a process by which a project such as a new building or 
modification can obtain formal recognition that certain standards of sustainability 
have been met.  The process will usually ensure that all issues are adequately 
addressed and provide an opportunity to achieve the best publicity for 
environmental investments. 

6.5.3a  LEED 
The Leadership in Energy and Environmental Design (LEED) Green Building 
Rating System, developed by the U.S. Green Building Council (USGBC), 
provides a suite of standards for environmentally sensitive construction.  See 
www.usgbc.org

The hallmark of LEED is that it is an open and transparent process where the 
technical criteria proposed by the LEED committees are publicly reviewed for 
approval by the more than 10,000 membership organizations that currently 
constitute the USGBC. LEED was created to accomplish the following: 

Define "green building" by establishing a common standard of 
measurement  

Promote integrated, whole-building design practices  



Recognize environmental leadership in the building industry  

Stimulate green competition  

Raise consumer awareness of green building benefits  

Transform the building market  

Green Building Council members, representing every sector of the building 
industry, developed and continue to refine LEED. The rating system addresses 
six major areas: 

Sustainable sites  

Water efficiency  

Energy and atmosphere  

Materials and resources  

Indoor environmental quality  

Innovation and design process  

There are four levels of certification – Certified, Silver, Gold and Platinum. 

6.5.3b  BREEAM 
BREEAM is the UK Building Research Establishment’s (BRE) environmental 
assessment method.  There are 8 main areas to an assessment: 

Energy 

Transport 

Pollution 

Materials 

Water

Land Use and Ecology 

Health and Well Being, and 

Management  

Standard assessments exist for offices, industrial units, schools and homes.  For 
other types of buildings including airport terminals, special assessments can be 
made.  Each area as a number of criteria and are assigned credits.  Ratings are 
made on a scale of Pass, Good, Very Good and Excellent.  See www.bream.org

COMMENT

6.6.1   Improve environmental 
awareness, training and sharing of 
information among world airports. 

6.6.1a  
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6.7.2   Promote understanding, 
cooperation and collaboration with 
stakeholders. 

Physical environmental issues are usually addressed by technical mitigation and 
engineering solutions. Physical results can usually be measured and compliance 
with some standard or regulation is targeted and, hopefully, achieved. 

In many cases, stakeholders (especially the communities living near an airport) 
may perceive that there is an environmental problem regardless of compliance 
with standards or de minimus impacts.  Such a perceived issue is also a real 
environmental issue and communication with stakeholders can play a key role is 
addressing the issue. 

It is the groups that immediately surround an airport that will provide vocal 
opposition to any expansion that may be planned. However, they are not the only 
audience for airports. Their vocal and local opposition may have an effect on 
regional and national politicians and media. In addition, the environmental issue 
of climate change has a potential public relations impact on the industry far 
beyond the edge of the airport. 

For environmental issues at airports, there are a number of key stakeholder 
groups: 

Immediate community: the most important stakeholders are usually the 
residential communities living either near the airports or under or near 
flight paths near the airport. 

Governments: local and regional governments are also important, 
because along with residential communities, they have important 
influence on the ability of airports to provide infrastructure to meet the 
demands of the air transport system.  Governments are also interested in 
ensuring that the air transport system provides the maximum economic 
and social benefit for their citizens.  In some countries, governments are 
also airport owners and/or operators. 

External audiences: Other important stakeholders include environmental 
groups, local business associations, tourism organizations and members 
of the aviation industry including airlines, ANSP’s, aircraft manufacturers, 
ICAO, and the travelling public. 

Airport community: environmental programmes often involve and 
impact upon businesses, airlines and government agencies operating at 
the airport. These are an important audience for environmental 
messages. 

Having a sustained and comprehensive environmental and community 
communications strategy is increasingly important to airports. There is a 
continual need to build reputation capital among stakeholders, in order to 
establish trust and ensure more balanced responses to future development 
proposals.  

A well-developed community relations strategy will also provide valuable 
operational assistance, both day-to-day in furthering an airport’s environmental 
targets and programmes and also in response to emergency environmental 
situations such as a fuel spill. 

Being proactive with an environmental communications programme may assist 
the airport to avoid over-regulation by authorities that may not be aware of the 
environmental measures and projects already being undertaken. 

Communicating effectively will also allow a greater understanding of the issues 
facing an organization, and clarification of the real impact of an airport on the 
environment. Combating misperceptions by highlighting the actual facts is an 
important purpose of a communications strategy – too often rumours and gossip 
can become the only information source if not countered by factual and open 
communications from an airport. 

The most important element of a successful community relations strategy is trust. 



COMMENT

The audience must trust the information being presented.  This trust develops 
over a long period and is built upon a culture of honesty and transparency.  An 
airport should be actively engaged with its local community – the relationship 
cannot just be built when something is needed from them.  

6.7.3   It is best to use a range of 
communications tools with residents 
affected by your airport. 

Consultative or community liaison committees: These can be established to 
provide a forum for interaction with the community.  Often, these will include 
representation from the airport, major carriers, a Board of Airlines, the local or 
regional government and members of the community.  These committees hold 
regular meetings where they are updated with airport news and given a chance 
to respond. 

A well-constructed consultation process:  If consultation needs to be 
undertaken with the community or affected people, the process for consultation 
should follow the lines of open and transparent good faith between the parties. 

Publications and community newsletters:  These are useful for keeping 
members of the community and other stakeholder groups informed is important. 
A number of airports publish community newsletters, or extend on-airport 
newsletters to neighbouring communities. 

Media relations: Proactive relationships with the news media about all aspects 
of an airport’s operations (including environmental) can provide a valuable 
insight to journalists. 

Environmental or sustainability report:  This should be published regularly 
(e.g. annually) providing a broad review of all environmental and sustainability 
issues at the airport including policies, goals and targets, progress in achieving 
these, Key Performance Indicators (KPI) and the like. 

Web site, noise hotlines and community relations telephone numbers: the 
airport’s website is a valuable resource centre for information for all stakeholder 
groups and a mechanism for feedback to the airport is important. 

Community involvement, open days and town hall meetings: all provide 
important interaction opportunities with the local community and special interest 
groups. 

Intra-airport community relations and environmental programmes: such as 
a cross-airport branded recycling scheme, car pooling programme or 
environmental events can help bring an airport community closer together, while 
highlighting important environmental goals. Work with other businesses, tenants 
and customers on-airport on programmes that can benefit everyone. 
Internal company communications: having a well-informed staff, many of whom 
may live in the surrounding area, is vital to the good operations of an airport 
company. 

Education programmes: schools are always looking for assistance with sports 
teams, events and fundraising drives. Airports provide a great learning 
opportunity across a number of curriculum areas and a good relationship with 
local schools can prove valuable, both for the schools and the airport community. 
Many of the students may have parents who work at the airport.


